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VICTORIA R. 


Wictoria, by the Grace of God, of the United Kingdom of Great 
Britain and Ireland Queen, Defender of the Faith: To Our Right Trusty 
and Right Well-beloved Cousin, Walter Stafford, Earl of Iddesleigh, 
Companion of Our Most Honourable Order of the Bath; Our Trusty 
and Well-beloved Sir Richard Thorne Thorne, Knight Commander of Our 
Most Honourable Order of the Bath, Medical Officer of the Local 
Government Boara; Our Trusty and Well-beloved Constantine Phipps 
Carey, Esquire, Lieutenant-Colonel and Honorary Major-General on the 
Retired List of Our Army ; Our Trusty and Well-beloved Charles Philip 
Cotton, Esquire; Our Trusty and Well-beloved Michael Foster, Esquire, 
Master of Arts, Professor of Physiology in Our University of Cambridge ; 
Our Trusty and Well-beloved Thomas Walter Harding, Esquire, Retired 
Lieutenant-Colonel of Our Auxiliary Forces, with Honorary Rank of 
Colonel ; Our Trusty and Well-beloved Thomas William Killick, Esquire ; 
Our Trusty and Well-beloved William Ramsay, Esquire, Professor of 
Chemistry, University College, London; and Our Trusty and Well- 
beloved James Burn Russell, Esquire, Doctor of Medicine, Master of 
Surgery: Greeting ! 


Whereas We have deemed it expedient that a Commission should 
forthwith issue to inquire and report : 


1. (1) What method or methods of treating and disposing of 
sewage (including any liquid from any factory, or manufacturing 
process) may properly be adopted, consistently with due regard 
for the requirements of the existing law, for the protection of the 
public health, and for the economical and efficient discharge of 
the duties of local authorities ; and 


(2) If more than one method may be so adopted, by what 
rules, in relation to the nature or volume of sewage, or the 
population to be served, or other varying circumstances or 
requirements, should the particular method of treatment and 
disposal to be adopted be determined ; and 


2. To make any recommendations which may be deemed desirable 
with reference to the treatment and disposal of sewage ; 


Tow kuow ye, that We, reposing great trust and confidence in your 
knowledge and ability, have authorised and appointed, and do by these 
Presents authorise and appoint, you, the said Walter Stafford, Earl of 
Iddesleigh, Sir Richard Thorne Thorne, Constantine Phipps Carey, Charles 
Philip Cotton, Michael Foster, Thomas Walter Harding, Thomas William 
Killick, William Ramsay, and James Burn Russell to be Our Com- 
missioners for the purposes of the said Inquiry. 


End, for the better effecting the purposes of this, Our Commission, We 
do by these Presents give and grant unto you, or any three or more of you, 
6746. Wt. 14625. 1000—10/02. Wy. & S, a2 
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full power to call before you such persons as you shall judge likely to afford 
you any information upon the subject of this Our Commission ; and also to 
call for, have access to, and examine all such books, documents, registers, 
and records as may afford you the fullest information on the subject, and 
to inquire of and concerning the premises by all other lawful ways and means 
whatsoever. 


End We do by these Presents authorise and empower you, or any three 
or more of you, to visit and personally inspect such places as you may deem 
it expedient so to zuspect for the more effectual carrying out of the purposes 
aforesaid. 


End We do further by these Presents will and ordain that this Our 
Commission shall continue in full force and virtue, and that you, Our 
said Commissioners, or any three or more of you, may from time to time 
proceed in the execution thereof, and of every matter and thing therein 
contained, although the same be not continued from time to time by 
adjournment. 


Hnd we do further ordain that you, or any three or more of you, have 
liberty to report your proceedings under this Our Commission from time to 
time, if you shall judge it expedient so to do. 


End Our further will and pleasure is that you do, with as little delay 
as possible, report. to Us under your hands and seals, or under the hands 
and seals of any three or more of you, your opinion upon the matters herein 
submitted for your consideration. 


Hnd for the purpose of aiding you in such matters, We hereby appoint 
Our Trusty and Well-beloved Frederick James Willis, Esquire, to be 
Secretary to this Our Commission. 


Given at Our Court at Saint James’s, the 
Seventh day of May, One thousand eight 
hundred and ninety-eight, in the Sixty-first 
Year of Our Reign. 


By Her Majesty’s Command, 
(Signed ) M. W. RiIpzey. 





Wittiam Henry Power, Esq, F.RS., 
To be a Member of the Royal Commission on Sewage Disposal. 


VICTORIA, R. 


Victoria, by the Grace of God, of the United Kingdom of Great Britain 
and Ireland Queen, Defender of the Faith: To Our Right Trusty and 
Well-beloved William Henry Power, Esquire, Fellow of the Royal Society, 
Medical Officer of the Local Government Board: Greeting! 


Vv 


Whereas We did, by Warrant under Our Royal Sign Manual, bearing 
date the Seventh day of May, One thousand eight hundred and _ ninety- 
eight, appoint Our Right Trusty and Right Well-beloved cousin Walter 
Stafford, Earl of Iddesleigh, Companion of Our Most Honourable Order 
of the Bath, together with the several Gentlemen therein mentioned, or 
any three or more of them, to inquire into the treatment and disposal 
of sewage. 


Hnd Whereas One of the Commissioners so appointed, namely, Sir 
Richard Thorne Thorne, has since deceased. 


Tow Rnow We, that We, reposing great confidence in you, do, by 
these presents, appoint you, the said William Henry Power, to be one 
of Our Commissioners for the purpose aforesaid, in the room of the said 
Sir Richard Thorne Thorne, deceased, in addition to, and together with, 
the other Commissioners whom we have already appointed. 


Given at our Court, at Saint James’s, the 
Seventh day of February, One thousand nine 
hundred, in the Sixty-third Year of Our 
Reign. 


By Her Majesty’s Command, 
(Signed) MGW IDLey. 





Whitehall, March 18th, 1901. | 
‘THe Kine has been pleased to issue a Commission, under His Majesty’s 


Royal Sign Manual, to the following effect :— 


EDWARD, R. 

Howard the Seventh, by the Grace of God, of the United Kingdom 
of Great Britain and Ireland King, Defender of the Faith, to all to whom 
‘these Presents shall come, Greeting! 


Whereas it pleased Her late Majesty from time to time to issue Royal 
Commissions of Inquiry for various purposes therein specified : 


Hnd Ciibereas in the case of certain of these Commissions, namely, 
‘those known as— 


The Historical Manuscripts Commission ; 
The Horse Breeding Commission ; 
The Local Taxation Commission ; 
The Port of London Commission ; 
The Salmon Fisheries Commission; and 
The Sewage Disposal Commission ; 


‘the Commissioners appointed by Her late Majesty, or such of them as 
were then acting as Commissioners, were, at the late demise of the Crown, 
still engaged upon the business entrusted to them : 


Vi 


Hnd whereas We deem it expedient that the said Commissioners. 
should continue their labours in connection with the said inquiries notwith- 
standing the late demise of the Crown : 


Wow Rnow We, that We. reposing great trust and confidence in the 
zeal, discretion, and ability of the present members of each of the said 
Commissions, do by these Presents authorize them to continue their 
labours, and do hereby in every essential particular ratify and confirm 
the terms of the said. several Commissions. 


End We do further ordain that the said Commissioners do report to 
Us under their hands and seals, or under the hands and seals of such of 
their number as may be specified in the said Commissions respectively, 
their opinion upon the matters presented for their consideration; and 
that any proceedings which they or any of them may have taken under 
and in pursuance of the said Commissions since the late demise of the 
Crown, and before the issue of these Presents shall be deemed and 
adjudged to have been taken under and in virtue of this Our Com- 


mission. 
Given at Our Court at Saint James’s, the 
fourth day of March, One thousand nine 


hundred and one, in the First Year of Our 
Reign. 


By His Majesty’s Command, 
(Signed) Cras. T. Rircute. 
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TO THE KING’S MOST EXCELLENT MAJESTY. 


May IT PLEASE Your MAJESTY, 
We, the Commissioners appointed to inquire and report :— 


I. (1) What method or methods of treating and disposing of sewage (including 
any liquid from any factory or manufacturing process) may properly be adopted, 
consistently with due regard for the requirements of the existing law, for the 
protection of public health, and for the economical and efficient discharge of the 
duties of Local Authorities ; and 


(2) If more than one method may be so adopted, by what rules, in relation to 
the nature or volume of sewage, or the population to be served, or other varying 
circumstances or requirements, should the particular method of treatment and 
disposal to be adopted be determined ; and 


II. To make any recommendations which may be deemed desirable with 
reference to the treatment and disposal of sewage. 


- Humbly report, as follows :— 


PRELIMINARY. 


1. We have examined a large number of witnesses, and visited many sewage 
works of various kinds. We have also instituted through our own officers a number 
of necessary scientific investigations. . 


2. Many of these investigations are still in progress, and considerable time must 
necessarily be taken by the work which still remains to be done, and especially by 
such work as is needed before the second part of the Terms of Reference can be 
adequately dealt with. 


3. We have, however, arrived at conclusions on three questions which appear, for 
reasons hereafter given, to be of urgent importance, and we have therefore deemed it 
desirable to make a preliminary report and to publish the evidence already taken. 


The three questions are :— 
(1) Are some sorts of land unsuitable for the purification of sewage. 
(2) Is it practicable uniformly to produce ‘by artificial processes alone an 
_ effluent which shall not putrefy, and so create a nuisance in the stream 
into which it is discharged. 


(3) What means should be adopted for securing the better protection of our 
rivers. 


4. Mr. Alfred Douglas Adrian, ¢.B., who, as Assistant Secretary of the Local Conclusions 
Government Board, had charge for some years of the department concerned with of previous 
“questions of sewerage and sewage disposal, was the first witness whom we examined. 5°00" 

His evidence contains a most valuable historical statement of the subject of 
sewage disposal, of the law on the subject, and of the practice of the Local 


Government Board in regard to this matter. 


5. The first Sewage Commission was appointed in the year 1857. In 1865, as Adrian, 36. 
a result of labours extending over eight years, they reported that :— 


“The right way to dispose of town sewage is to apply it continuously to land, Adrian, 52. 
and it is only by such application that the pollution of rivers can be avoided.” 
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Adrian, 56. 6. In 1868, a further Commission was appointed to inquire into the best means 


Adrian, 61. 


of preventing the pollution of rivers. They made several reports, the fifth and last 
being made in 1874. 


The opinion of this Commission on the comparative merits of the three classes 
of processes for the treatment of sewage, viz. :—chemical precipitation, intermittent 
filtration, and broad irrigation, may be stated thus :—(1) All these processes are to a 
great extent successful in removing polluting organic matter in suspension. But 
intermittent filtration is best, broad irrigation ranks next, and the chemical 
precipitation processes are less efficient. (2) But for removing organic matters in 
solution the processes of downward intermittent filtration and broad irrigation are 
greatly superior to upward filtration and chemical processes. 


7. The last Commission was appointed in 1882. They were directed to inquire 
into and report upon the system under which sewage was discharged into the Thames. 


Adrian, 71, by the Metropolitan Board of Works, whether any evil effects resulted therefrom, 


Adrian, 74. 


Adrian, 107 


Tatton, 261 
284, 402-4, 
6632. 
Naylor, 931 
Barwise, 
4028. 
Maclean 
Wilson, 
6138-9. 


and, if so, what measures could be applied for remedying or preventing the same. 

In November 1884 they issued their final Report. They found that evils did 
exist “ imperatively demanding a prompt remedy,” and that by chemical preeipitation 
a certain part of the organic matter of the sewage would be removed. ‘They reported.. 
however, ‘‘ that the liquid so separated would not be sufficiently free from noxious 
matters to allow of its being discharged at the present outfalls as a permanent 
measure. It would require further purification, and this, according to the present. 
state of knowledge, can only be done effectually by its application to land.” 


PRACTICE oF LocAL GOVERNMENT BOARD. 


8. Since the publication of the last-mentioned Report it has been the practice of 
the Local Government Board to require, save in exceptional cases, that “ any scheme 
of sewage disposal, for which money is to be borrowed with thei sanction, should. 
provide for the application of the sewage or effluent to an adequate area of suitable 
land before its discharge into a stream.” There can be no doubt, in our opinion, 
that the Local Government Board were bound, under the circumstances, to insist 
upon such: a rule. 


. 


REASONS FOR RECONSIDERING POSITION. 


9. It is now contended that in many cases, especially in the great centres of 
’manufacturing industry, the ‘land available is either of unsuitable quality, is available 
in quite inadequate area for effective filtration through the soil, or is obtainable 
-only at a prohibitive cost, and it is suggested that sewage purification may, in such 
cases, be carried out on comparatively small areas artificially prepared. During recent 
years a variety of artificial processes, differmg from those which were considered hy 
the earlier Commissions, have been elaborated for treating sewage, and it is urged 
that satisfactory effluents can be obtained by such artificial processes. 


Scoprt oF WorK OF THIS COMMISSION. 


10. Having regard to the definite findings of previous Commissions, to the 
consequent practice of the Local Government Board in insisting on the provision of land 
for the purification of sewage, and to the fact that the artificial processes are still 
only in the experimental stage and, as might be expected therefore, the evidence in 
regard to them is inconclusive on many points, it has appeared to us essential to 
subject the artificial processes to sustained examination, and also carefully to test the 


contention that in certain cases it is not practicable to purify sewage by land 
treatment. 


11. At the time of the investigations of the earlier Commissions, the science of 
bacteriology was in its infancy, and these Commissions confined themselves almost 
entirely to a chemical examination of sewage effluents. Since the dates of those 
Commissions a large amount of exact knowledge has been gained concerning the: 
part played by bacteria in various processes of nature and operations of man, and it 
became our duty to study the various questions connected with sewage disposal, not 
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only from a chemical but from a bacteriological point of view as well. ‘This has 
largely increased our labours, but we trust will also largely increase their usefulness. 
We have had to initiate and carry out various bacteriological investigations, and, in 
particular, finding that the work done by earlier Commissions in regard to land 
treatment was not complete enough for our purposes, we have thought it necessary 
to include in our work a systematic investigation, bacteriological as well as chemical, 
of the treatment of sewage on land of various kinds. This investigation is on the 
point of completion. 


12. For the purpose of our own work we appointed the following officers :-— Officers 


: ait 
Professor Boyce, Bacteriologist. appointed 


Dr. Houston, Bacteriologist. 
Dr. McGowan, Chemist. 

Mr. Colin Frye, Chemist. 

Mr. G. B. Kershaw, Engineer. 


Question I. :—ARE SOME sorTS OF LAND UNSUITABLE FOR THE PURIFICATION 
OF SEWAGE. 


13. As regards the allegations that certain sorts of land are so unsuitable as_ to Conclusions 
render them practically useless for the purification of sewage, we have received evidence 4 to certain 
from a number of witnesses who have had much experience of sewage treatment. ie oe 
Almost without exception their testimony is to the effect that peat and stiff clay lands roy 
are unsuitable for the purification of sewage. 


14. Our own officers have made a large number of analyses of effluents from 
well-managed farms with different classes of soil, and their results support this 
general opinion. 


CONCLUSION 1. 


15. We doubt if any land is entirely useless, but in the case of stiff clay and peat 
lands the power to purify sewage seems to depend on the depth of the top soil. 

There are, of course, numerous gradations in the depths of top soil which’ are 
met with in nature, and it is not easy to draw the line between lands which contain 
a sufficient depth to justify their use, and lands which do not. 

We are, however, forced to conclude that peat and stiff clay lands are 
generally unsuitable for the purification of sewage, that their use for this purpose is 
always attended with difficulty, and that where the depth of top soil is very small, say 
six inches or less, the area of such lands which would be required for efficient 
purification would in certain cases be so great as to render land treatment 
impracticable. 

Further information with regard to this point will be available when our 
investigation of Land Treatment is completed. 


Qusstion II. :—Is IT PRACTICABLE UNIFORMLY TO PRODUCE BY ARTIFICIAL PROCESSES 
ALONE AN EFFLUENT WHICH SHALL NOT PUTREFY AND sO CREATE A NUISANCE 
IN THE STREAM INTO WHICH IT Is DISCHARGED. 


16. The following general classification will serve to show the nature of the Purifica- 


artificial processes to which we refer :— tion obtain- 
: able by 
Closed septic tank and contact beds. artificial 
Open septic tank and contact beds. processes. 


| o" *Chemical treatment, subsidence tanks, and contact beds. 
. Subsidence tanks and contact beds. 
Contact beds alone. 
Closed septic tank followed by continuous filtration. 
Open septic tank followed by continuous filtration. 
Chemical treatment, subsidence tanks, and continuous filtration. 
Subsidence tanks followed by continuous filtration. 
Continuous filtration alone. 


—_—— 





__* The expression “ subsidence tanks” is intended to denote tanks which are used in such way that 
little or no “septic ” action is produced. 
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17. Many valuable experiments on artificial treatment have been made by a 


‘number of local authorities, and in particular the Corporations of Leeds and 


Manchester have subjected certain processes to sustained observation. In this way 
much reliable information has been obtained. | : 


18. We are not, however, in a position to express an opinion upon the relative 
merits of the several artificial processes, nor can we at present make a complete 
comparison between land treatment and artificial treatment of sewage, or state how 
far purification of sewage can be uniformly effected by one or another artificial 
process, and at what cost as compared with land treatment. 


The character of the sewage of different towns varies to a considerable extent, 
especially in respect to the amount and nature of the trade refuse mixed with the 
domestic. sewage, but also in respect to domestic sewage itself; and a method 
applicable to one sewage might not be applicable to another. The problems involved 
in the matter are so many and so varied that only investigation, and, we may add, 
experience of a prolonged and varied character, will suffice to solve them. 


CONCLUSION 2. 


19. After carefully considering, however, the whole of the evidence, together 
with the results of our own work, we are satisfied that it is practicable to produce by 
artificial processes alone either from sewage, or from certain mixtures of sewage and 
trade refuse such, for example, as are met with at Leeds and Manchester, effluents 
which will not putrefy, which would be classed as good according to ordinary 
chemical standards, and which might be discharged into a stream without fear of 
creating a nuisance. 3 

We think, therefore, that there are cases in which the Local Government Boar 
would be justified in modifying, under proper safeguards, the present rule as regards 
the application of sewage to land. | | 

No general rule as to what these safeguards should be can be laid down at 
present, and indeed it will, probably, always be necessary that each case should be 
considered on its own merits. 7 


BACTERIOLOGICAL QUALITIES OF EFFLUENTS. SEWAGE EFFLUENTS IN RELATION 
TO. DISEASE. 


20.As we have already said sewage effluents must, in accordance with present 
knowledge, be judged not only from a chemical but also from a bacteriological point 
of view. In order to safeguard public health, it is, in certain cases at any rate, not 
enough to know the chemical features of an effluent and to ascertain that it will not 
putrefy of itself, we must know the bacteriological features as well. 


21. Several witnesses have referred to the danger of allowing pathogenic 
organisms to enter streams which are used for drinking purposes, and our own 
officers are carrying out careful prolonged investigations on this matter. 


We are impressed with the great importance of the bacteriological questions 
which have arisen in the course of our Inquiry, but we do not, at present, feel justified 
in putting forward any conclusions concerning them. 


We may, however, even at this stage point out, that as a result of a large number 
of examinations of effluents from sewage farms and from artificial processes we find 
that while in the case of effluents from land of a kind suitable for the purification of 
sewage there are fewer micro-organisms than in the effluents from most artificial | 
processes, yet both classes of effluents usually contain large numbers of organisms, 
many of which appear to be of intestinal derivation, and some of which are of a kind 
liable, under certain circumstances at least, to give rise to disease. 


We are of opinion, therefore, that such effluents must be regarded as potentially 
dangerous, and we are considering whether means are available and practicable for 
eliminating or destroying such organisms, or, at least, those giving rise to infectious 
cliseases. 
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~ Question III.:—WHAT MEANS SHOULD BE ADOPTED FOR SECURING THE BETTER 
PROTECTION OF OUR RIVERS. 


22, From the evidence which we have received, from our own observation, and from Protecuon 
information collected for us by the Local Government Board for Scotland, we are of rivers. 
satisfied that the Rivers Pollution Prevention Act, 1876, has not resulted in the general eed ai 


purification of our rivers. Frankland, 


| 3010. 
23. This is due largely to the reluctance of the authorities to put the Act in Tatton. 954. 

force, but partly also to the difficulty which a sanitary authority experiences in Curphey 

proving that the pollution within its district comes from the district against which, 1805; | 

or the person against whom, action is taken. An authority wishing uniformly to ae 

enforce the Act in its own district has no security that the authorities above and 3768 ’ 

below it on the stream will do the same, and it is therefore naturally disinclined to 


take action. 


24. The Local Government Act, 1888, Section 14 (1) and the Local Government 
(Scotland) Act, 1889, Section 55 (1), give to County Councils of England and Wales 
and Scotland “ power in addition to any other authority to enforce the provisions of 
the Rivers Pollution Prevention Act, 1876, in relation to so much of any stream 
as is situate within or passes through or by any part of their county.” 


25. This concurrent power of the County Council does away with the difficulty 
of proving pollution within a district from a source within the area of the county, 
though outside the district, and it should insure equal and fair treatment for all 
authorities and persons within the county. Several county councils are putting the 
Act into operation and are making good progress. 


26. Section 14 (3) of the Act of 1888 provides that ‘ The Local Government Board 
by Provisional Order made on the application of the council of any of the counties 
concerned may constitute a Joint Committee or other body representing all the 
administrative counties through or by which a river, or any specified portion of a 
river, or any tributary thereof passes, and may confer on such committee or body all 
the powers of a sanitary authority under the Rivers Pollution Prevention Act, 1876, 
or such of them as may be specified in the Order,” and similar powers are conferred 
on the Secretary for Scotland by Section 55 (3) of the Local Government (Scotland) 
Act, 1889. : 


27. Under the Local Government Act, 1888, the Mersey and Irwell Joint Tatton, 256. 
Committee, the Ribble Joint Committee, and the West Riding Rivers Board have been eye 
constituted. The evidence shows that these bodies have done much useful work in Naylor,845. 
enforcing the treatment of sewage and trade refuse, and that it is of considerable Maclean 
importance to have for each watershed a single authority. Wilson, 


The advantages a county has in enforcing the Rivers Pollution Prevention 1175-6 


Act, 1876, are also possessed by a Joint Committee of more than one county, and are eRe 
increased in proportion to the wider area. Hibbert, 


7885-7. 
28. But those councils or committees of more than one county who are enforcing Tatton, 273. 
the Act feel the injustice of compelling their authorities and manufacturers to purify 
their effluents, whilst in other parts of the country and over wide areas little or 
nothing is being done. | 


29. Previous Commissions have referred to the necessity of setting up water- 
shed boards, and otherwise strengthening the machinery for the protection of our 
rivers, as the following extracts will show :— 


-Exrracts from Second Report of the Commission appointed in 1857 to inquire into 
the best mode of distributing the sewage of towns. 


“We have now to urge, as the first and all-important step towards securing this object and the Page 9. 
“ permanent improvement and protection of the rivers of the country, that a general local jurisdiction and 
“ conservancy be created throughout the kingdom, with adequate powers and proper guarantees for their 
“ due administration.” 
* % * * x % 
“ The abuses and nuisances which have now grown up with the growth of towns and manufactures 
“urgently demand some available law for the conservancy of rivers, from their sources to their outfalls,” 
* % * * + x 
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Page 40. 


Page 32, | 


Page 53. 


Page 54. 


Page 132. 


Page 56. 


x1 ROYAL COMMISSION’ ON SEWAGE DISPOSAL: 


“ Having now fully stated our conclusions as to the means of disposing of the sewage of towns, and 
“ shown that the remedies for the evils which are experienced, although various, are both practicable and 
“ economical, we beg to repeat our conviction that the only security for a general and continued employment 
‘ of such means will be the establishment of responsible conservancies throughout the country, armed with 


“ adequate powers.” 


Extracts from First Report of the Commissioners appointed in 1865 to inquire 
into the best means of preventing the Pollution of Rivers. 


“ We also humbly submit the following Recommendations to Your Majesty :— 
“That the whole river be placed under the superintendence of one governing body.” 


“That it be made incumbent upon the Conservators to see to the enforcement of the above prohibitions 
“against pollution of the river. . . .” 


Extracts from Third Report of the Commissioners appointed in 1865 to inquire 
into the best means of preventing the Pollution of Rivers. 


‘‘ Where manufactures have been established and a large resident population has grown up as before 
“ stated, the greatest amount of pollution takes place, the area of country over which such form of nuisance 
“is spread having no defined boundary other than the dividing ridges of such watershed and the shores of 
“the sea. In order to prevent the Pollution and legally control the Management of rivers, their basins or 
‘“‘ watersheds must be placed under supervision, irrespective of any arbitrary divisions of County, Parish, 
“Township, Parliamentary, Municipal, or Local Government Act boundaries; or, indeed, of any artificially - 
‘“ established division. Running waters flow on from their source to the sea, and if the upland waters are 
“polluted by town sewage and by refuse discharged from manufactures, as in the West Riding of Yorkshire, 
“ the entire length of a river is necessarily polluted, and will require to be Conserved or protected.” 


‘One conclusion, therefore, forces itself upon anyone who honestly deliberates upon the existing state 
“of things in regard t) the rivers we have visited with a view to its permanent improvement. A stronger 
“ power than has hitherto been available must be brought to bear if the present abuse and pollution of 
“ streams is to be arrested, and Government supervision and inspection must enforce and strengthen the 
‘“ action of local authorities.” 


Extract from First Report of the Commissioners appointed in 1868 to inquire into 
the best means of Preventing the Pollution of Rivers. 


Separate Conclusions and Recommendations by Major-General Sir William 
Denison, K.0.B., Chairman. 


«‘ The evidence we have had of the total disregard of mere legal enactments which tend to fetter the 
“ actions of masses of people, of the constant evasions of obligations imposed by law, of the inefficiency of the 
“law, even when means have been found to bring it into action, to enforce the adoption of any special 
“remedy for the evils complained of, has satisfied me that it will be necessary to call into action an authority 
“superior to all those local municipalities, embracing in its scope the whole area of the watershed subdivided 
“ among these bodies, and to confer upon such authority powers differing both in kind and degree from that 
‘exercised by ordinary municipalities or conservancies.” 


Extract from Third Report of the Commissioners appointed in 1868 to inquire into 
the best means of Preventing the Pollution of Rivers. 


‘¢ RECOMMENDATIONS.” 


“3. That all rivers and streams in England be placed under the superintendence of a central authority 
“or board, to be composed of not more than three persons, who shall be duly qualified to deal with all questions 
“ connected with the pollution of water and with water supply. 


“4, That it be the duty of this board to see that all enactments relating to the use or abuse of running 
‘‘ water be duly enforced’; and that for this purpose power be given to it to inspect manufactories ; reservoirs, 
‘“‘ sewerage, and other similar works; and to cause to be constructed, at the expense of the owners of the 
“‘ same, whether corporate or private, any necessary purifying apparatus, in case the said owners neglect or 
‘*‘ refuse to provide such apparatus for themselves.” 


CONCLUSION 3. 


30. We consider it of the utmost importance that the simplest possible means 
should be provided for/adequately protecting all our rivers, and, we are further of 
opinion that it will be desirable, probably for some time to come, that scientific 
experiments should be carried on in order to ascertain all the real dangers of 
pollution, against which they should be protected. 
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In the present state of knowledge, and especially of bacteriology, it is difficult 
to estimate these dangers with any accuracy, and it seems quite possible that 
they should be either exaggerated or undervalued according to the predisposition of 
those who have to deal with them. An authority, guided by medical considerations, 
might not unnaturally be inclined to insist on a degree of purity which may 
ultimately prove in certain cases to be uncalled for, while another authority, with its 
mind fixed upon economy, might shrink from taking essential precautions. 


31. It is, perhaps, scarcely for us to say what arrangements should be made, but 
we are of opinion that the general protection of our rivers is a matter of such grave 
concern as to demand the creation of a separate commission, or a new department of 
the Local Government Board, which shall be a Supreme Rivers Authority, dealing 
with matters relating to rivers and their purification, and which, when appeal is 
made to them, shall have power to take action in cases where the local authorities 
have failed to do so. 


32. We cannot conclude this Report without referring to the very serious loss 
which we sustained by the death of Sir Richard Thorne Thorne at a comparatively 


early stage of our Inquiry. He was a most active member of the Commission, and 
his advice and help were invaluable. | 


(Signed) IDDESLEIGH. 
C. PHIPPS CAREY. 
CHARLES P. COTTON. 
M. FOSTER. 
T. WALTER HARDING. 
T. W. KILLICK. 
WILLIAM RAMSAY, 
JAS. B. RUSSELL. | 


W. H. POWER. 
F. J. WiItis, Secretary, 


12th July 1901. 
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REPORT to the Mrrsry and Irweuu Jorn ComMrrrEE on the TREATMENT of Manuracrurers’ 
waist Waste Waters. By R, A. Tarron, M.LC.E., Chief Inspector. 


44, Mosley Street, Manchester. 


“To the Chairman and Members of the Joint Com- 
- mittee. 


Gentlemen, . 

In accordance’ with your instructions, I beg to 
lay before you the following report on the general 
question of the treatment of manufacturers’ waste 
waters :-— 

A Royal. Commission. was, as you are aware, ap- 
pointed in the year 1868 to inquire into the whole 
question, and their report, which is very voluminous, 
is of the greatest importance. Another report, made 
by the late Dr. Angus Smith to the Local Government 
Board on the Rivers Pollution Prevention Act 1876, 
should also be brought to your notice ; it gives general 
rules for the treatment and precipitation of effluents 
from printworks, dyeworks, paper-works, etc., with 
particulars as to the chemicals used and the results 
obtained. This report is of great value. Although the 
exact process may require modification in different 
cases, it gives general lines to work upon, and, more- 
over, demonstrates what can be done. 

The third report is that of Sir Henry Roscoe, which 
forms the basis on which the work of the Joint Com- 
niittee has been proceeding. General rules are given 
for the guidance of the manufacturers, but the question 
of what chemicals are to be used for effecting the pre- 
cipitation and subsidence which is recommended is 
necessarily left for each individual manufacturer to in- 
vestigate for himself. Sir Henry gives as his opinion 
that “the best practical means for preventing pollution 
must be adopted.” 


I think the readiest way of dealing with the sub- 
ject will be to give that part of Dr. Angus Smith’s re- 
port which deals with effluents from printworks, dye- 
works, paper-works, etc., in extenso, as an Appendix, 
referring to it from time to time as it particularly 
affects the different works dealt with. 

PaprEr-works.—The question of pollution from paper- 
mills is dealt with in the first and fourth reports of 
the Commissioners. A full description is given of the 
process, which does not differ materially from that of 
the present day. 

The different kinds of refuse are divided into four 
heads :— . 

1. The product from the dusting process. 

2. The lime refuse from the treatment of the soda 
to make it caustic. 

3. The alkaline waste liquor. 

4. The insoluble part of the bleaching powder. 


The first refuse is solid, and valuable as manure, 
and there is no excuse for throwing it into the river. 


_ The second refuse, which is also valuable as manure, 
can be drained in pits, or it may be pressed and carted 
away. The same remark applies to the fourth refuse. 
The third refuse the Commissioners report to be at 
‘once a source of injury; the most serious and the most 
difficult to meet. It consists of the alkali liquor in 
which the straw, esparto grass, rags, or whatever 
material is used. in the preparation of the paper, has 
been boiled, and also of the water in which the ma- 
terial is subsequently washed. The. first part of this 
liquor—namely, that from the boilers—is very foul ; 
‘out in cases where a large quantity of soda ash’ is 
used (as with esparto grass), evaporators may with 
advantage be put down, as the quantity of soda ash 
saved is said to pay for their erection. The remainder 
of the alkali liquor which comes from the washing 
machines (also that from the boilers if evaporators are 
not in use) must be treated differently, and the’ Oom- 
missioners report in favour of land filtration. 
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Since the date of the Commissioners’ report, how- Appendix | 


ever, great progress has been made in the reduction of 
pollution, especially at the paper-works on the North 
Hisk, where, in consequence of litigation with the land- 
owners lower down the river, means for rendering the 
waste waters innocuous have been brought to greater 
perfection than perhaps anywhere else in the country. 
The improvements in this respect have been carried 
out in the manufacture of the paper itself by retaining 
more of the’fibre, and therefore allowing less to go 
down the river. It is satisfactory to find that the re- 
strictions have been the cause of a distinct saving in 
material to the manufacturer, all the fibre which is 
allowed to escape being loss to him. The most im- 
portant improvement is effected by washing the esparto 
grass in a series of tanks after it has left the boilers, 
and before it goes to the ordinary washing machines. 
The water used in these tanks flows from one to another, 
and the arrangement is such that supposing the series 
to consist of 10 tanks each ‘boiling of grass receives 
ten washings, the pure water being turned in the first 
instance on to the boiling, which has already been 
washed nine times, and ifinishing with the boiling which 
has been last brought from the boiler; the water is 
then used in the boiler itself, and is finally taken to 
the evaporator. This system not only largely reduces 
the polluton by removing most of the alkali lquor 
before the grass goes to the ordinary washing machines, 
but also saves a considerable percentage of fibre. It 
should certainly be adopted at all mills where esparto 
grass and straw are used. 


With regard to the settling tanks used on the Esk, 
they also show a great improvement both in economy 
and efficiency over the tanks in this district. All the 
waters not treated in the evaporators flow to the tanks, 
which in the most efficient systems are arranged as a 
series of shallow channels, 40 feet long and 2 feet in 
width; the water flows over sills at each end of the 
channels, which must be of sufficient area to keep the 
water as quiescent as possible. The sludge from these 
tanks is dried, and if consisting of fibrous matter only, 
as from rag washings or from the machines, it may be 
sold for making inferior kinds of paper, thus making 
the tanks remunerative. The effluent water is finally 
passed through cinder filters 18 inches in depth, and 
care must be taken that it is either neutral or slightly 
acid before getting into the river. 

Dr. Angus Smith’s report (see Appendix) gives the 
results obtained ‘by treating the effluent with chemicals. 
The precipitation takes place quicker, and consequently 
the tanks need not be so large; also the treatment is 
more likely to be efficient without filtration, which is 
apt to be a troublesome process. 


To summarise, I would suggest that all paper-makers: 
who use esparto or straw in any quantity should erect 
evaporators and washing tanks such as I have described, 
and that the whole of the remainder of the waste waters 
should be treated in settling tanks. It might be mis- 
leading to give a minute description of the settling 


tanks, as different works will necessarily vary in their 


requirements; but any system adopted should be. 


planned with a view to the sludge being remunerative. 


PRINTWORKS AND Dyreworxs.—The pollution from: 
this class of works is caused by aniline dyes, logwood, 
and other wood extracts, soap, starch, fustic, soda, | 
bleaching powder, &c. All waste waters which contain 
these must be treated, with the exception of the wash 
waters, in which the polluting matter is so small in 
comparison to the quantity of water used that unless 


‘unusually foul they may safely be allowed to go into: 
the river. 


In certain cases no doubt there will be a difficulty in: 
separating the wash waters from the dye and more pol- 
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luted waters, and some manufacturers may find it more 
economical to treat the whole than to lay down a 
second system of drains. 


For the treatment of these waste waters the Royal 
Commission recommend filtration through land ; but as 
land in sufficient quantity is in most cases difficult to 
obtain, I think we must look to chemical precipitation, 
with or without subsequent filtration through artificial 
filters, as the process to be adopted. 


One of the most efficient purification systems in the 
watershed consists of three brick tanks and a filter. 
The tanks are so arranged that the waste water can be 
turned through all three tanks in succession, in which 
case there is a constant though slow flow, or it can be 
turned into a single tank, allowing the other two to 
remain quiescent for the solid matter to precipitate. 
After issuing from the tanks, the effluent is passed 
through the filter. The filtering material used is 
cinders, which have been found more eflicient than 
sand; but I think that if the sand used was of a good, 
sharp quality it would give better results than cinders, 
and be more easy to clean. 


The precipitant used is put into the channel which 
conducts the waste water from the works to the tank, so 
that the whole is thoroughly mixed together before its 
arrival at the tank. This mixing is of the greatest im- 
portance, and on it depends the efficient action of the 
precipitant. It may be aided by bafflers or boards 
placed in the channel, to cause disturbance of the 
stream. 

A convenient way of applying the precipitant is to 
have it in solution in a cask, with a tap arranged to 
discharge into the channel. The tap can be regulated 
to give the required quantity. 

The effluent from the tanks is drawn off by floating 
valves which admit the surface water only, and which 
must not be allowed to sink below the depth of the clear 
water. The sludge below this depth must be either 
pumped out or run through valves in the bottom of the 
tank into a sludge well. Neither from the sludge well 
nor from these valves in the bottom must there be any 
communication with the river. 

I have purposely given no details as to size of tanks, 
as such information may be misleading, but as a general 
rule a good system should consist in the first place of a 
large tank or pit containing a day’s supply ; into this 
tank the whole of the waste waters from the works should 
be run, “when,” as pointed out by Dr. Angus Smith, 
“large precipitates occur, and frequently complete 
neutralisation arising from this—namely, that the pro- 
cesses have required equivalent amounts of acid and 
alkali, although they escape separately.” 


From this tank the effluent must pass by means of a 
channel to the precipitation tanks, and the precipitant 
used must be put into this channel. 


The precipitation tanks should be at least two in 
number, and arranged to be used alternately. They 
should each contain half a day’s supply, and be fitted 
either with floating valves or some other means of draw- 
ing off the clear water. The sludge may be pumped 
from the tanks direct, or, what is better, drawn off into 
a sludge-well, which will enable the tank to be got to 
work again quicker. What precipitant is best to use 
each manufacturer must decide for himself; but Dr. 
Angus Smith’s report (see Appendix) gives a number 
of experiments, and shows what results can be obtained 
—in one case 99°8 per cent. of colour being removed. 

Several patent processes have been brought out which 
deal with these waste waters in considerably less space 
than is required for the ordinary method ; manufac- 
turers who have not room for large tanks should: con- 
sider the advisability of adopting one or other of them. 


Breachworks.—The waste waters from bleachworks 
vary considerably according to the class of goods dealt 
with. 


The waste bleacher’s refuse is the worst, as a large 
amount of oil and dirt comes away from the goods, in 
addition to the lime, soda, etc., used in the process. 
The water from the keirs in which the pieces of yarn 
are boiled should in all cases/be treated, also all solid 
‘ime refuse must be kept out of the river; the wash 
waters may, as a rule, be allowed to go direct into the 
river except in certain cases (including waste bleach- 
‘3g), when part of them will require treatment. These 


should be concentrated as much as possible. in order to . 


reduce the quantity. 


-been put down. 


Precipitation in tanks is probably the best treatment, 
as the subsidence of the solid matter is assisted by the 
large amount of lime in the water. The most successful 
system I know of in operation consists of a succession 
of large pools, through which the water slowly flows ; 
it is finally passed through a cinder filter before being 
admitted into the river. No additional precipitant is 
used, but I think it probable that if one were adopted 
a great improvement would be the result, and the size 
of the tanks could be considerly reduced. 


Wootten Works AnD Futiers.—The waste waters 
from these works are very offensive, and in some parts 
of the watershed are responsible for most of the pollu- 
tion. They contain animal oils from the wool, soap, 
soda, and fuller’s earth. These may be readily dealt 
with by means of precipitation and filtration, as has been 
proved at several works where a purification plant has 
The most efficient. system in the water- 
shed consists of two settling tanks, three precipitation 
tanks, and one sand filter. The settling tanks, which 
are made from two old boilers, retain most of the heavy 
matter and fuller’s earth, and considerably relieve the 
precipitation tanks through which the waste water flows 
next; these tanks are used alternately to allow of those 
not in use being cleaned out. The sand filter completes 
the treatment. Alumino ferric is the precipitant used, 
and is introduced into the channel leading to the settling 
tanks. Another firm has lately been experimenting 
with sulphate of iron and lime with good results. 


Sap-pits for the recovery of the soap, which have been 
almost universally adopted, can be used in conjunction 
with a system similar to the above. 


Dr. Angus Smith gives a large number of experiments 
with various precipitants, particulars of which will be 
found in the Appendix. 


The Royal Commissioners in their report recommend 
application to land, either by irrigation or intermittent 
filtration, as the best means of dealing with these liquids. 
This plan might well be adopted where land can be ob- 
tained in sufficient quantity and of suitable character, 
or land might be used instead of the sand filter after the 
water has passed through the precipitation tanks. 


Very efficient plant has been erected at the woollen 
mills at Galashiels, and the effluent obtained is good 
enough, in the estimation of Mr. Fletcher (Inspector 
under the Rivers Pollution Act), to entitle the manu- 
facturers to a certificate under the Act. The waste 
water is very foul—the impurities consisting of soap, 
animal grease, and dyes—the result of every stage of 
manufacture from the fleece to the finished cloth. The 
different waters are purified by precipitation in tanks— 
lime being used with the dye and acid with the soap 
liquors; the two being finally mixed together and 
further neutralised if necessary before being admitted 
into the river. The precipitation of the solids is aided 
by the introduction of air forced through perforated 
pipes into the tanks. One man is continuously em- 
ployed attending to the tanks and pipes, etc., connected 
with them. ‘This system is probably the most efficient 
in the country, and has been universally adopted on the 
River Gala, the water of which must previously have 
been seriously polluted. 


Sirxworxks.—The chief pollution from these works is 
caused by the gum, which is removed from the raw silk 
by washing in a solution of soap. The waste may be 
treated by processes well known to the silk manufa:- 
turers. The dye-water will require treating in ihe same 
manner as from print and dye-works. 


CurmicaL Worxs.—The waste waters from this class 
of works are so various that it is impossible to lay down 
any general rules for their treatment, as stated in Sir 
Henry Roscoe’s report. Each case will require to be 
taken separately, the composition of the effluent water 
ascertained, and if inadmissible either into the river 
or sewers, Some means of chemical treatment adopted. 
It might perhaps be possible to have a schedule drawn 
up, showing how the usual products which are run to 
waste may be dealt with, and whether they are admiss- 
ible into the river or sewers. 


Brewerrs.—The washings of barrels, fermenting 
vats, and cooling tanks make up the waste waters from 
these works. The refuse is of a very obnoxious cha- 
racter. and seriously pollutes any stream into which it is 
discharged. It should be precipitated in tanks, and sub- 
sequent filtration would probably be attended with good 


results. 
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TANNERIES AND F'eritMonGERS.—The waste waters from 
these works are most offensive, and must be rigorously 
excluded from the streams. The readiest means of 
dealing with them, after passing them through tanks 

«to intercept the bulk of the solid matter, is to admit 
+them into the sewers. The quantity of water used is 
not large. If there are no sewers near the works, some 
treatment must be adopted; probably a treatment 
similar to one of those adopted at sewage works would 
prove the most efficient. One manufacturer has put 
down a precipitation tank and filter which does its work 
fairly efficiently. a 

Stack WasHING is a process employed at some col- 
leries for separating small coal, which would otherwise 

be of little value, from the refuse with which it is mixed 
when brought up from.the pit. The effluent water 
contains a large amount of solid matter in suspension ; 
it may readily be treated by passing it through settling 
tanks, which should be put down at all colleries where 
this process is used. 





T have endeavoured to put before your Committee a 
description of the various kinds of pollution, and the 
‘best available methods of dealing with them. It has 
not been possible within the compass of this report to 
go into great detail, nor is it requisite to do so. General 
‘rules only can be given, which must be adopted to the 
requirements of each individual works. Any further 
information which we have or can obtain is at the service 
of anyone desiring it. 
I am, etc., 
‘ade S gent. , TATTON, 
February 16th, 1893. 





APPENDIX. 


‘Extract from report of Dr. Angus Smith to the Local 
Government Board. 


Effluents from Printworks, Dyeworks, etc. 
Precipitation.—General Rules. 


If the effluents from dyeworks or printworks are 
alkaline, containing organic substances coloured or 
otherwise, an acid generally throws down a decided 
amount of solid matter. If the effluent contains soap, 
the fatty matters are separated, and fall or rise to the 
‘surface. These fatty matters may contain a large 
one of colouring matter which may or may not be of 
~value. 


If acid is expensive at the place of precipitation a 
similar result can be obtained by chloride of calcium 
-or any cheap metallic or earthy salt. Chloride of cal- 
cium is the simplest, and has a great influence. Its 
effect is not limited to the soap, but is observed in the 
effluents from paper-works, and other cases where the 
‘liquids are alkaline. 


Salts of calcium are, therefore, very valuable; and 
vas they are found at bleachworks, printworks, and 
paper-works, and wherever bleaching is done, they have 
a great influence on the discharges. This influence 1s 
not always seen at once; it requires some time, and it 
would appear as if settling tanks were absolutely neces- 
sary. It would be very good if we could hasten this 
“precipitation. To some extent this is done by adding 
‘metallic or aluminous salts, but it is done also by 
“stirring or shaking, as we often find in a laboratory, 
and previous to allowing the solution to rest. Think- 


ing of this, one would have supposed that very violent- 


-actiou would have assisted still more the fall; put this 
was not the case. We found that by agitating the 
efiluents after mixture with the precipitant, these could 

ta aa to a state of division so fine as to delay their 
fall. 


The adyantages of chloride of calcium are that it is 
‘frequently a waste product, and a great deal could be 
obtained if it were wanted. 


Lime will certainly throw down the fatty matter of 
‘soap, and it will also take a great deal of solid matter 
out of the effluents of paper and other works but it 
_-will not neutralise in such cases; on the contrary, it 
-causticises these liquids. Chloride of calcium also 
can be thrown in considerable quantities into a river 
-without injury, whereas this is not the case with lime. 


The first thing to be done with the effluents from 
works generally is to allow them all to mix together, 
-when large vrecipitates occur, and frequently com- 


® 


plete neutralisation, arising from this, namely, that Appendix 1 


the processes have required equivalent amounts of acid 
and alkaline, although they escape separately. Cases 
exist, however, in which such a mixture would be of 
no advantage ; and in other cases, as in alkali works, 
the mixture of the acid and sulphide liquors produces 
intolerable results. 


The works, however, specially under consideration 
give out liquids which by this treatment cause con- 
siderable and sometimes large precipitates. The addi- 
tion of chloride of calcium causes a second precipitate 


frequently, and it may be that this will be in some 


cases a sufficient treatment. 


When better results are required, it is apparently 
essential to use salts of iron or aluminum; and few 
waters from these works under consideration will, not 
become clear after this treatment; most, if not all, 
can be made also nearly colourless. : 


It would be quite wearisome to detail all the ,ex- 
periments made to come to these conclusions, but 
various results will be here given, and they may be 
compared also with those from sewage treatment. 


EFFLUENTS FROM PAPER WoRKS.—MAy, 1878. 


Discharge Water from Settling Ponds, Carron Grove 
Works.—19th April, 1878. 
(1.) After Perna tina” 

10 lbs. Alum) 4 

2°5 lbs. Lime f per 1,000 galls. 
Volatile= 4:9 gr. per gall. 
Mineral = 65°94 
Total 


(2.) After filtration,— 
lbs. 4 
ete \ per 1,000 galls. 
Volatile= 5°67 gr. per gall. 
Mineral = 57'33 3 
Total =68:00 er 


(3.) After filtration,— 


4lbs. Alum t 
2°5 lbs. Lime f per 1,000 galls. 


The filtrate was slightly acid ; 
colour=0'1 c. c. NH,Cl with 
Nessler. No permanent froth 

o on shaking. 

= 70°84 i 


The filtrate was faintly alka- 
line; colour=0°4 c. c. NH,Cl 
with Nessler. No permanent 
froth on shaking, 


The filtrate decidedly coloured. 
Permanent froth on shaking. 


Sample réceived 29th April, 1878. 
(4.) After ESTE 
10 lbs. Alum | : 
oF ibe. Lime \ per 1,000 galls. 
Volatile= 0°28 gr. per gall. 
Mineral = 76°16 
Total 
(5.) After filtration,— 
8lbs. Alum) : 
2°5 Ibs. Lime f per 1,000 galls. 
Volatile=11°48 gr. per gall. 
Mineral = 77°55 - 
Total =89°04 i 
(6.) After filtration,— 


6lbs. Alum) Y 
2°5 lbs. Lime f per 1,000 galls. 


Similar to No. 1. 


” 


="644 ,, 


Similar to No. 2 as to’ froth. 
Filtrate slightly coloured. 


Filtrate decidedly coloured. 
Froth lingered slightly. 


Sample received 19th April, 1878. 


(7.) After filtration,— 
2°5 lbs. Fe,(80,),, per 
sulphate of iron. 
Lime quant. suff. 
(8.) After filtration,— 
1:25 Ibs. Fe,(SO,),, | The lime was added five minutes after the 
Lime quant. suff. f ironsol. Filtrate was colourless. 
(9.) After filtration,— 
0'7 1b. Fe, (80,),, excess | The ppt. settled readily. Filtrate clear ; 
powdered chalk did not froth. 


\ The lime was added immediately after the 
J iron sol. Filtrate slightly coloured. 


CLARIFICATION OF LOGWOOD WASTE LIQUORS.— 
March. 1879. 


Exit Liquor from Works. 


G2) 300205, Alum Cake 1 yor 3,000 gat 

(2.) 20Ibs. Alum Cake | 

1°5 Ib. 1d v J 

At , 

(3.) es . tina® ? y per 1,000 galls. 

ake ) 

(4.) 6 Mess eee th y per 1,000 galls. 

(5.) 4°741bs. Ferric Chloride \ 

6:00 lbs. Lime J 

(6.) 2°16 lbs. Ferric Chloride \ 
4°56 lbs. Lime 

(7.) 0°66 Ib. Ferric Chloride \ 

2°28 lbs. Lime J 


Nore.—There was a little free HCl] along with the Fe,Cl,, ferric chloride 
or perchloride of iron. 


Colour almost gone. 


per 1,000 galls 97 % colour removed. 
: : 


95 % colour removed. 
90 % colour removed. 


per 1,000 galls. 99°8 % colour removed. 


per 1,000 galls. 98 % colour removed. 


per 1,000 galls 70 % colour removed. 
A 3 


(8.) 18'5 Ibs. hydrated alumnia per 1,000 galls. 60 % colour removed. 


(9.) 4°12 Ibs. Fe,Cl, |, Colour destroyed. The ppt. settles 
12°5 lbs. HCl rapidly and perfectly. 
5°0 lbs. Lime J 
(10.) 2°1 Ibs. Fe,Cl, \ 
6°25 lbs. HCl 
2°5 lbs. Lime 
(11.) 1°25 lbs. Fe,Cl, 
2 lbs. Lime J per 1,000 galls. 


per 1,000 galls. 


Colour destroyed. The ppt settles 
per 1,000 galls. rapidly and perfectly. 

Filtrate faintly coloured. Ppt. 
settled fairly, but left a turbidity 
in the liquid, which, however, 
was readily removed by filtration. 

The ppt. behaved as in No. 11, but the filtrate 
was distinctly coloured. 


3°75 HCl 


(12.) 0°85 Ibs. Fe,Cl, 
2°5 lbs. HC] 
1'5 lbs. Lime 


(13.) 200 lbs. CaCl,, chloride of calcium, per 1,000 galls. removed 60 % of 
the colour. ; 
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(0) No. () with 1:4 Ibs, Lime per 1,000 galls. 


CLARIFICATION OF Liquors FROM ‘WOOLLEN MILL. © 


Contents of last Tank before entering “ Lade,” Copperas, or 
protosulphate: of iron, or ferrous sulphate. 


(a.) 8 Ibs, Ferrous Sulphate \ per 1,000 galls, 66 vA colour removed. 
(b.) 8 lbs. Ferrous Sulphate per 1,000 galls. 39-8 % colour removed. 


(c.) 12 lbs. Ferrous Sulphate } 


84°5 % colour removed, 
0°5 Ibs. Lime * 


per 1,000 galls. 


(a) 12 lbs. Ferrous Sulphate per 1,000 galls, © 78°7 % colour removed. 
(e.) Tip uine } per 1,000 galls. 89-4 % colour removed. 
Mf) meer eee per 1,000 galls. : 71% colour removed. 
(g.) 8 1bs. Alum per 1,000 galls, 72°5 % colour removed. 
(h.) ee Lae peace } per 1,000 gals. 95°6 % colour removed. 
<i.) No. (2) with 8 lbs. Copperas per 1,000 galls. 98°9 % colour removed. 
ere uote oes was added to destroy the chromate Which was 
eft by the ferric salt. 
(j.) 3° Tbs. FeCl, - iy : 96'°5 % colour removed. 
8:0 lbs. Copperas per 1,000 galls. 
2-75 Ibs. Lime  f 
(k.)  3°7 Mins er Cl, 7 97 % colour removed. 
20 Ibs ‘opperas per 1,000 galls. 
2°75 lbs. Lime ; 
(7.). . 7:4 Ibs. Fe, Cl, \ 96°5 % colour removed. 
4:0 Ibs. Copperas per 1,000 galls. 
5°5 lbs. Lime J ‘ 
un.) B et vows } per 1,000 galls. 92 % colour removed. 
(n) No. (m) with 8 Ibs. FeSO, . 7 H.O per 1,000 gals. No further change. 


Comp. (2) and (7). 


98°2-% original colour 
removed. 


The licuid flowing from the ppt. obtained in expt. (7.) 
gave— 


Volatile matter - - - ¢ 84 grs. per gall. 
Mineral ~ ;, mvt - - 24°5 3 
Total - - + - - - 32:9 


)) 


6 ROYAL COMMISSION ON SEWAGE DISPOSAL. 


Before clarification the a hops contained— 


Volatile matter - - ic Sins teas p ere. per gall. 


Mineral __,, 2. SUNG TS 190 75 eed 
Total: ..,, eieager earls 2009 i 
(p) -5 lbs. CaCl, \ Filters: slowly. Filtrate- 
per 1,000 galls. 
| cicic ws eek y (n Gatrabivdas ol.) coloured blue. 
.(q.) _ 5 Tbs. CaCi, } per 1,000 galls. Similar to (p.) 
, 1°5 Ibs. Fe, “Cl, (Meutral iron sol.) 
(v.) 5 Ibs. CaCl, \ Filters clear. © Filtrate 
1'5 Ibs. Fe,Cl, with per 1,000 galls. slightly yellow. j 
3:0 Ibs. HCL J ; 
(Acid solution of iron.) E 4 
(s.) 5 lbs. CaCl, per 1,000 galls Filtrate blue and turbid. 
a i ne Petts (neutral iron sol.) 
(t.) 5 1bs. CaCl, Filtrate coloured; not 
-1'°5 lbs. Fe, “Cl, i pote very clear. : F 
“3:0 Ibs. HCl J ; 
(u.) 5 lbs. CaCl, a) 3 
3 Ibs. HC. sf per 1,000 galls, 
To the filtrate from the foregoing— 
2 Ibs. Fe,Cl, (neutral) per 1,000 galls. The filtrate from the irom 
? Lime (till faintly alkaline). was good. ' 
(v.) oH, gel, ed \ ; Filtrate slightly alkaline. 
4 Ibs sulphu- ‘ ‘ 
ric acid calculated per 1,000 galls. 
‘as anhydride. ~ F 
(w.) 5 lbs. CaCl, \ Filtrate slightly turbid. - 
- 20,1bs. SO, per 1,000 galls. 


Mixture of Polluted Liquids from Woollen Mills. 


20. Ibs. sulph. acid ti 
' 4°12 lbs. FeCl, 
12 Ibs. CaO J 


20 lbs, sulph. acid: \ tke £ 
Ose ae per 1,000 galls. 
5°0 Ibs. CaO 


Ibs. O. V. 
0°41 Ib. Fe.Cl, 
4:0 Ibs. CaO 


5 Ibs. CaCl. 
81 lbs. Fe.Cl, 
CaO 


2°5 Ibs. CaCl, 
2°1 Ibs. Fe.Cl, 
6°6 lbs, HCl 

2 CaO 


Filtrate colourless, 
per 1,000 galls, 


Filtrate colourless. 


Filtrate slightly coloured. 


per 1,000 galls. 


Colourless. 


per 1,000 galls, 


ee ee 


} Colourless. Lane 
~ per 1,000 galls. ; 


ee ee 
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-REPORT on the! : one and TRMATMENT of MANUFACTURERS’ WASTE EFFLUENTS. 


By W. NAYLOR, F.C.S., Assoc. M. Inst. C.E. 


ey! +4 Russie To CoMMITTEE. 
Walton’s Parade, Preston, 
March, 1893. 
To the Members of the Sub-Committee appointed: to 
consider the Pen of Rivers by Manufacturers’ 
’ Waste. . 
Gentlemen, 

‘As instructed at the beting of the Ribble Joint 
Committee in December last, I beg to present herein the 
main facts to be considered in dealing with the cases 
of river pollution by industrial waste, ‘which were then 
referred to you by that Committee. 


The branches of industry concerned are :— 
1. Bleaching (Cotton). 
2. Dyeing and Colour Printing (Cotton). 
3. Paper Manufacture. 
4. Tanning. 
5. The Manufacture 
Chemicals. ; 
Before methods of dealing with the different kinds of 
refuse are considered, it would be perhaps desirable to 
give an idea as to what each kind of waste practically 
consists of. 


of Alkali and various 


Frrst.—BrEeacuine Corron. 


The object of the calico bleacher is to remove as much 
of the foreign and objectionable matter from the woven 
fabric as possible. This consists of the natural 
resinous, fatty, waxy colouring and albuminous matter 
and the artificial matter introduced in the sizing of the 
wanps, as well as adventitious dust, dirt, and grease. 

The nature of weavers size varies in different mills, 
some sizes being subject to patent law.* ‘The composi- 
tion of a common size, without loading, is given Dy: 


* Patent No. 62, January, 1874: —A0lbs. oth sago, 
10lbs. of flour, 10 gallons of water, Llb. of paraffin « or 
white wax, 2lbs. of tallow, 2lbs. of soap, 2oz. French 
chalk, 1 gill or more of mixed boiled linseed or castor 
oils ; ‘there may also be added gum guiacum, neatsfoot, 
or cocoa oil, and spermaceti. 





O'Neil as follows:—lewt. of potato starch, 6lbs. 
tallow, 6lbs. of soap, 1lb. of sulphate of copper; the 
woven fabric to contain five per cent. dry. 

A loading is often added which may bring the per- 
centage of size to even 30, though calico printers ag a 
rule work with pieces containing less than this amount. 

Assuming the calico to contain only five per cent., 
then, when 10,000 pounds weight of cloth is put into the 
kiers, a bleacher has to deal with 30lbs. of tallow, fatty 
salt of copper equal to 1dlbs. of tallow, and 448lbs. of 
starch, or nearly 5cwt. as the lowest total. 

The process of bleaching, though differing in almost 
every mill according to the market supplied or as to 
whether it be for dyeing or printing only, is in Lanca- 
shire mills substantially as follows :— 

1. The pieces are washed to remove loose dirt and 
to soften the starch, etc, (steeping). 

2. Boiled in milk of lime to decompose waxy, 
greasy, and resinous matters as well as soluble 
soaps into insoluble soaps. 

3. Washed. Some weavers’ starch lost. 

4. Passed through a sour of weak acid. Lime soaps 
converted into fatty acids and salts of calcium. 
Any lime left in cloth is dissolved, as are also 
any metals in size. 


5. Washed. 

6. Boiled in resinate of soda or alkaline substitute. 
Fatty acids dissolved. . Vegetable brown 
colours loosened. . 

7. Washed. 

8. Passed through chlorine solution or ‘ chemic.” 


Colouring matter bleached. 
9. Washed (sometimes omitted). 
10. Soured again in weak acid. 
11. Washed for final cleansing. 

In order to note exactly the extent of pollution caused 
by each of these steps in the process of bleaching, 
samples were obtained through the kindness of Mr. 
Wood, from Brinscall Bleach and Print Works in 
January, 1893, which gave results as follow :— 


Series A.—BLEACHING PRocrEss AT Woon’s, BRINSCALL. 






































PARTS PER 100,000, PARTS PER 100. 
Number a 
of Date. pone of _| Dissolved Solids. | Total |Suspended Solids.| Total Acidity. Seer Relative 
| Fa, ample. is- Sus- Total | Normal} ., Volumes 
Reatple regis ‘ solved pended Solids. NaHO Noe! 
Mineral. Organic.| Solids. |Mineral./Organic.| Solids. requir’d.| 5 quir’ i 
| Gallons. 
108 ‘| Water Supply; 8-0 | 103 183 | Nil | Nil. '| Nil. 18°3 Neutral. . | — 
‘from’ Reser- 
voir. 
104 Teen (or} 42°9 | 145°1 188:0 | 16°4 55°9 72°3 260°3 2 — | 20,000 
ws : eep), ; — 
105 |} ogrd. Spent? Lime} 134'3:| 613°8. |' 74871 | 9:0 105-0 |, 1140 | 862-1 — 1-4 1,600 
: from Keir, IT. ie ) 
106 |} o4iy. || Wash’ out of | 22°38 | 25-7 485 | 6:8 97 | 16% GEO he 3 | 20,000 
3 Lime Keir, 
Boh. || : 
107 ; a (oc Gray) 2889 | 1314 | 420°3 8°8 55°9 64°7 | 485:0 | 32:7 = 1,600 
our, : 
rm, |r, ee ae o 42°7 | 22:0 | 64:7 | 3:4 10-7 | 141 78°38 | 15 — | 20,000 
, rey Sour, 
109 || 4 |) Spené Ash Li-| 8021 | 556-4 | 1958-5 | {Taken with dissolved) | 358.5 | _ | q01 | 1,400 
uor (Soda), i Solids. i 
27th || yy 
110 of Wash out of| 30:7 20°2 50°9 3°0 9°0 12°0 62°9 — 2°0 20,000 
Ash __ Keir, 
Jan. VIL. 
ii : Spent “Che-| 1143 29°8 144°] 8°6 115 20°1 164-2 — 3 1,600 
1893, mic,” VIII. 
112 Second = (or|_ 126°5 47°5 174-0 12 ack 8°3 182°3 | 10-9 1,600 
pct 
113 | Wash out of 8-2 12°1 20°3 2-9 11:2 14°] 34°4 3 — | 20,000 
| Mae Sour, 
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of Appendix 2. 


Appendix 2. 


In this series of analyses it will be noticed that the 
bulk of the solids lie in— Rie 

















| Product of 
- | Inor- : Relative 
Organic : Total |Relative| +; 
Cart 1 -7 | ganic : Volume 
Series Al. | Solids. Solids. Solids. |Volume. and Tata 
Solids. 
Gals. 
The First | 201:0 59°3 260°3 | 20,000 | 5,206,000 
Steep. 
Spent Lime | 718°8 143°3 862°1 {| 1,600 | 1,379,360 
from Keir. 
Grey Sour- | 187°3 | 297°7 485°0 | 1,600 776,000 
Spent Ash- | 5564 802°1 | 1,358°5 1,400 | 1,901,900 











The sum of the relative volumes of these liquors com- 
pared with the whole volume of waste is as 1 to 4. 


’ If the relative volume of the water used in any 
particular step of the process be multipled by the total 
solids, the product will, of course, be the relative 
amount of solids carried out into the river by the water 
used in this step of the process. (To convert parts per 
100,000 to grains per gallon multiply by °7 

Estimated in this manner, the total solids contained 
in these four (Series Al) together, are to the total solids 
in the whole of the water turned out, as 9 tol4. 

Since then these liquors forementioned (Al) consti- 
tute only one-fourth of the whole, but contain nine- 
fourteenths of the solids, the question arises as to 
whether it should not be made compulsory to treat these 
liquors at least, and the option given as to whether the 
others be treated or not. 

It follows, too, that the remaining liquors amount to 
three-fourths of the whole, but only contain five-four- 
teenths of the total solids. 

The recommendation to. pass away as harmless the 
waste waters was made by Sir Henry Roscoe in the 
preliminary report submitted to “The Mersey and 
Irwell Joint Committee” 
to this by the Rivers Pollution Commissioners. 

It should also be pointed out that the ratio of organic 
to inorganic matter in the forementioned .A1, is as 16°5 
to 13, and in. the remaining six as 21 to 37, which in- 
dicates greater liability to decompose in the series Al. 


The remaining six alluded to are— 











| Product 
| Mine ( of 
Organic | Total Relative} Relative 
— | 4 organic | ‘ Volume 
Solids. | ¢..5. Solids. ; Volume, and 
Solids. Total 
Solids. 
| 
| Galls. 
Wash out of Lime Keir - 35°74 29°6 65 20,000 | 1,300,000 
Wash out of Grey Sour-| 327. | 461 | 78:8 | 20,000 | 1,576,000 
Wash out of Ash Keir - 29°2 33°7 62°9 20,000 | 1,258,000 
Spent “ Chemic” 41°3 | 122°9 164°2 1,600 262,720 
White Sour - 54°6 | 127°7 182°3 1,600 291,680 
Wash out of White Sour 23°3 ib il 34°4 20,000 688,000 

















After those liquors referred to as being the worst, 
come the “Spent Chemic” and “ White Sour” in order 


in March last, and previously: 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


of contaminating tendency; and as the relative volume 
of these two is but 3,700, they would be advantageously 
classed with the first four as requiring treatment. 


But it should be borne in mind that in many in- 
stances bleach, dye, and paper works, are laid out in 
such a manner as to preclude the separation of the: 
liquors in this way without entailing considerable ex- 
pense. The keirs, becks, washing machines, etc., are 
placed sufficiently low to allow of being fed from the 
water supply by gravitation, and the outlets placed just 
sufficiently high to reach the water line of the river a 
little above its normal flow. 


Delivery pipes from the various machines are run 
here and there in every direction, dodging first one 
obstacle and then another according to circumstances,. 
but eventually reaching the river. 

In each of such cases, a systematic mode of concentra- 
tion or rejection of liquors for treatment would neces-. 
sitate the movement of machines, upraising of floors, or 
multiplicity of pipes to an extent beyond all reason, 
and no course is left but to subject the whole of the 
effluent (mixed) to treatment. 


In addition too, to the quantity of solids borne by a 
bleacher’s waste, the amount of organic matter therein 
also demands notice. Bleachers, I fancy, get credit 
generally for much purer effluents than they really 
turn out. 

The process of bleaching is essentially a process of 
washing, and the objectionable matter washed out is- 
more liable to decomposition than appears at first sight. 


Professor Hummel (Dyeing and Calico Printing): 
speaks on this subject as follows :— 


“Tn bleach works the refuse liquids consist of alka- 
line and soapy solutions, together with such as contaim 
calcium chloride, traces of bleaching powder, and free ~ 
acids. Here are all the elements necessary to mutual’ 
purification, if allowed to mix together in due propor- 
tions; the calcium will precipitate the soap solutions, 
while the free acids will neutralise and precipitate the 
alkaline liquids and decompose the waste solutions of 
bleaching powder.” 


With very great care this statement may no doubt be 
verified on the part of the bleachers, but, unfortunately, 
conveniences for the detention of one liquor until # 
favourable opportunity for its action upon another are: 
not always to hand, and there is certainly no case in the 
Ribble Watershed where such a course is followed. ‘The: 
idea, nevertheless, has been laid hold of and contorted 
into every imaginable form, until now one is often in-. 
formed with childlike assurance that bleach waste has: 
only to be admitted to the river, when it will purify 
itself and the river afterwards for miles. 


The reservoir or lodge immediately above the Pincroft 
Dye Company, Adlington, which is fed principally by 
water containing bleach waste from works higher up the: 
stream, in summer becomes neither more nor less than 
a huge, stinking cesspool, bubbling continually with’ 


‘gases “which arise from decomposing ‘sludge. “ 


The following analyses of bleach liquor indicate its: 
putrescent nature, though it will be noticed’ the organic 
nitrogen is small in quantity. 








*The lodge was let down on 9th March, 1893, owing 
to an accident to the dam, when I saw on the bottom 
15,000 tons of sludge. Some years ago an attempt was 
made to empty it, but after a few days the idea was: 
abandoned. 
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Series B. ANALYSES OF AVERAGE BLEAC 


H WASTE SHOWING. ORGANIC MATTER. 





Parts per 100,000. 





o . : : oO * . 

F- Date. Nature of Sample. iS heute (ee te LER 2¢ J 

be 2 | ci) eee) 2 ee )ah! 5 | gh! 2 

FI = S oe pa Sa S) xO Ss IN BD © es 

25 5 Peto eece | a ea) poe BS | 25 

Zo H |e4 |444| 5 |S0/o7 AA | Ae 

EE a) ae ea aE SS ol i 1 C0 rus en (A a es ees ee ee 

129 9 Feb. 1893 - | Samples of waste bleach liquor | 186-0) °012 0 10 | 1°45 | -056| 26 tol | 009 | ‘065 
taken every three hours and | 
mixed. (Whalley Abbey 
Print Co.) 

17 3 Feb. 1893 - | Samples (coloured+) of waste | 86:1; ‘03 al 40 | 9°03 | -87 |10 tol | *125 | -:995. 
bleach liquor taken half ; 
hourly and mixed. (Graf- 
ton and Co., Accrington). 

128 | 10 Feb. 1893 - | Samples of waste bleach liquor | 136°5 | *24 0 130 | 26°124| 2-734] 9tol | -19 | 2-924 
taken half hourly and mixed. | 
(Stanning’s, Leyland). 


























~ * Due principally to acids. 
NoTeE.—The above samples and all to follow were accepted 
can only be strictly considered 


Srconp.—DyYEING snp Catico PRINTING. 


DYEING. 

Dyeing is briefly the process of passing fabrics through 
solutions of colouring matter, under conditions favour- 
able either to the temporary or permanent retention of 
the colouring matter by the fabric. There are many 
colours which, though not readily absorbed by the fabric 
itself, are capable of fixing themselves upon some agent 
with which the fabric may be saturated, which agent is 
termed a mordant. Different mordants are used for 
different colours, one colouring agent often changing 
its tone altogether with a different mordant. 


_The colours used in the Ribble Watershed are prin- 
cipally alizarine, logwood, and indigo, from which there 
1s no waste thrown into the river until after the point 


of making coloured solutions or dyes. K 


Goods are passed through the solutions after mordant- 
ing, then washed ; certain colours are afterwards soaped 
also, that they may acquire a finished, polished, or 
brighter appearance, and then washed again. 


Series C.—ANALYSES OF DysE 





+ Coloured by “ back pieces.” 
from manufacturers as bona fide specimens of waste, but 
as such for the time defined. — 


Carico PRINTING. ‘ 

Calico printing is the art of dyeing designs topically 
upon calico having either a white or already coloured 
ground. The colour is first placed upon wooden blocks 
or engraved copper cylinders, from which it is after- 
wards transferred to the fabric. This causes calico 
printers’ waste liquor to be of a more obnoxious char- 
acter than that from dyers, for before the colour will 
adhere to the blocks or engraved cylinders it must be 
thickened by a paste, which paste is afterwards washed 
out, the colour being left behind. The principal thick- 
ening agents are:—Albumen, casein, china clay, pipe 
clay, dextrin, glue, gluten, glycerine, gum senegal, gum 


‘tregacanth, molasses, lead sulphate, potato starch, salep,. 


shellac in borax, sugar, wheat flour, wheat starch, zinc 
chloride, and zinc nitrate. (Gardner). 

The “‘ whites” or pieces to be printed are run between 
the plain and engraved cylinders, together with blankets. 
and “ back pieces” or “back greys,” which in due course 
become themselves smeared or coloured, and upon being 
washed and bleached give a colouration to the bleach. 
waste. 


AND Catico Print Liquors. 

































































Parts per 100,000. 
Number - 
of Date Nature of Sample. Dissolved Solids. Suspended Solids. 
Sample. Total Total Total 
‘Dissolved|— Suspended] « ids 
_. | Solids. | xy: Wo eolida. |e 
Mineral. | Organic. Mineral. | Organic. 
| | | 
103 | 26 Jan. 1893. | Water from’ Wood’s |, 8-0 10°3 18°3 Sas Reta ge aA OS 
Reservoir, Brinseall. | | 
115 26 Jan. 1898. eae net (Wood’s) 68°0 | 256:2 324-2 1:0 41°5 42°5 366°7. 
rom becks. . 
| 
- | 
116 26 Jan. 1893. veo a Dye Becks 22°] 482 | 70°3 42°0 118°9 160°9 231 °2? 
ood’s). | 
118 3 Feb. 1893 - | Dye and Calico Print | 146:1 41-9 188-0 10:2 6:1 16-3 204°3- 
Waste, Grafton & Co., | 
Accrington. | 
135 9 Feb. 1893 - | Dye and Calico Print | 26-4 283 | BAY 8°0 14 | 94 64°1 
Waste, Whalley Abbey 
Print Co. 
‘30 | 10 Feb. 1893- | bye Se Stanning’s, 90-4 80°2 176°6 12:2 31°2 | 43°4 | 220°0 
eyland. 
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Series D.—ANALYSES OF AVERAGE Dyr anp Carico Print Waste. 



































SHOWING ORGANIC MATTER. 
cae ah oP ; ie ee mad le th La ORE TNC ame res 
me ee ee | 
5 om Po} Sg 5 2th : 
ee h eS ers Fas p ne C Ihre 
Qo Date. Nature of Sample. | hea 8 Sot egies Mee aes | = 5 wad ao ee 
rae, rs gi) ese] 8) 8S) 82s. aecol me ie 
alae £ He | ees me Noto, | eos eS io 
pen St ° oo a A es ae oss =P 
Am “hy ’ A {mt | Aas GC \,OU O4 ) SA | Re 
118 | 3 Feb. 1893 - Sample of Waste Dye (analine) | 204°3/ ‘27' 0 | 30 | 628) -329 20to1, -22 | +549 
aud thickening, Graftun & | | : . | , 
Co., Accrington. | | | 
130 | 10 Feb. 1893 - Samples of Dye Waste (analine), 220-0) -36 12 | 37. | 33-71 | 3-09 | 11 tol |.1:49 14-58 
Stanning’s, Leyland. | | | . 
| 

















* Due principally to acids. 


Tt will be seen from these analyses that the character 
of dyers’ refuse is almost as objectionable as it appears. 
The colour itself, however, is very difficult to obliterate 
entirely, though this can be done with proper appliances 
as will be seen later. A small quantity of colour will 
give a very decided tint to a large volume of water,* 
the amount left in the dye becks to be thrown away 
being only that which remains unabsorbed after it has 
been worked until its value is less than the cost of 
running the machinery. The chances of its being re. 
moved in the becks at any time are small, for since 
these are heated by steam in contact with the liquor, 
which steam is continually condensing, the volume of 
dye liquor is continually increased, and the strength de- 
creased accordingly, and the weaker the strength of the 
liquor the longer the time required for a given piece of 
fabric to abstract the colour. An excess of colour is 
always added too, otherwise processes which now re- 
quire hours would require months. The thought of ab- 
stracting all dye in the dye-house must therefore be dis- 
missed until mordants are discovered which will take 
up all the colour from solution, and that quickly. 


Tur TREATMENT OF BLEACH AND DyE WASTE. 


A.—BiEacn WASTE. 

The efforts recently put forth by local governing 
authorities to prevent that pollution of streams which 
has been steadily increasing for years with the increase 
of population and development of industry, has caused 
to be put upon the market appliances and agents, 
whose name is legion, for the purification of waste 
liquors. Summed up they are methods of— 

1.—Filtration, 
2.—Precipitation. 

Prior to the consideration of these methods of treat- 
ment, let it again be noted that the liquor now in 
‘question is one having abundance of solids both in 
solution and suspension, a considerable proportion of 
each being of a somewhat decomposable nature. 

The purification of this liquor therefore means the re- 
duction to a rational extent of— 

1.—The suspended solids. 
2.—The dissolved solids. 

Now filtration, with any sense of modesty, claims 
nothing more than the mechanical separation of sus- 
pended solids by means of a permeable diaphragm. 





* -05 grammes of indigo will colour 20,000,000 times 
the quantity of water, on a white ground, at a depth 
of 1 metre (39 inches).—Dr. Fleck. 


Series E.—ANALYSES SHOWING RESULT OF 


True, some of the very extensive sand filters for potable 
waters may abstract a proportion of dissolved matter, 
but no practicable filter for manufacturers’ waste can 
do this, and the filtrate, though presenting often a 
satisfactory appearance, contains much that is to be 
objected to in solution, this dissolved matter being liable 
to precipitate itself laterion in the river bed. P 
- Herein lies the great. objection to mechanical filters ; 
the clear filtrate, almost saturated with dissolved matter, 
will often deposit a large amount even upon being left 
alone in a bottle, while the probability of such a deposi- 
tion in a stream when in contact with liquors of dis- 
similar nature is even greater. ! 

These remarks, it will be noted, do not refer to 
sewage filtration where bacteriological influences are at 
work. A manufacturer’s filter to be of use must be 
quick—aided by steam, pneumatic or hydraulic pres- 
sure—and frequently washed out, thus destroying the 
effects of any microbes, if present, and their presence is 
doubtful. 

Turning now to precipitation the questions present 
themselves :— 

1.—Will precipitation remove all or any suspended 
matter ? 

2.—Will it increase or decrease the dissolved matter ? 

3.—How is the organic dissolved matter affected ? 


It will be necessary first to choose a precipitant from 
the host for which many virtues are claimed. In this 
choice I have been guided by the report of Dr. Angus 
Smith, F.R.S., 1882, to the Local Government Board, 
on the Rivers Pollution Prevention Act, 1876—a copy 
of which is forwarded with this report. 

On page 82 et seq., it will be seen that Dr. Smith 
relied upon the heavy precipitate formed when a solu- 
tion of an iron salt is brought in contact with milk of 
lime. In dealing with sewage precipitants something 
more might be said concerning the claims of other 
agents, but for trade waste, though very many precipi- 
tants have-appeared since 1882, iron salts appear to be 
the keynote of all. They may be adulterated, re-- 
named, or patented, but iron salts are nearly always 
there. 


For bleach waste I have tried, in many proportions, 
for this report, ferrous sulphate and milk of lime with 
satisfactory results. From the experiments made, I 
will only abstract that with bleach waste from the 
Whalley Abbey Print Works, which was the waste - 
containing about the greatest quantity of total solids 
before treatment. | 


TREATMENT BY LIME AND [RON Saurts. 
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Dissolved Suspended : +s 
am Solids, Solids. oe ro , 
* | 4. ae Se) le ee 
oS Date. Nature of Sample. ipo ag = 5 a g a OS el elle Sp 7 | Remarks. 
AR 2 |S BAal S| 0 faa) OO /62|-z 
129 | 9 Feb. 1893 - | Whalley Abbey bleach | 136°3| 39°8/176°1| 52 | 4:7 | 9:9 |186°0 1:45 | -056| -012| Acid reaec- 
| waste ~collected at | tion. 
* three-hourly intervals. 

119 oo Same after treatment | 98°8| 19°3 | 118°]. = - —  |178°1! 1°126) -045 | 0°75 Neutral re- 
with two grains per ! action. 
gallon Ferrous sul- 
phate (FeSO,. 7H,O) | | 
and seven orains lime | | 

(CaO). = 
| My ond 
Reduction per cent. - - - - | 28 51 | 33 100 | 100; 100 | 36* | 29] 19 | 
| + | { | | 























* Most bleach works effluents contain more suspended matter than this. 
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It is here shown that all suspended matters are re- 
moved; the total dissolved solids reduced by 33 per 
cent., whilé the organic matter-is reduced by 51 per 
cent. ; 

In all the other cases, whether total dissolved solids 
were much higher or much lower, there was a marked 
reduction, in both inorganic and organic matter. 

In rephy, then, to the questions asked supra, these 
figures and facts point unmistakably to precipitation 
being cheaper and more efficient than filtration, and I 
hope to be able to give details of a trial on a large scale, 
when the tanks now in progress at Messrs. Stanning’s, 
Leyland, are completed. 


B.—Dvyez anp Carico Print Waste. 


The foregoing analyses have shown calico, print, and 
dye wastes to be of a very objectionable character, too, 
and that they certainly demand treatment. Dr. Angus 
Smith showed that as a precipitant ferric chloride had a 
better effect on the colouration than ferrous sulphate 
(page 83, Report to the Local Government Board, 1882), 


and he also supplemented precipitation by aeration—_ 


with good results. 

Dated August 12th, 1889, Mr. Hunt, F.1.C., Leeds, 
presented a Report to the Leeds Leather Trade Associa- 
tion, on “The treatment of the effluent from the Bus- 
lingthorpe Tannery, with special reference to a week's 
work at the Tanks,” from which I am kindly permitted 
by the author to extract the following :— 

“Tn your report of 8th May, 1888, a description of the 
tank is given. Since then an improved method of 
agitating the contents of the tank during precipitation, 
has been adopted. Perforated pipes have been fixed 
near the floor of the tanks. ‘Through these pipes a 


E. 2.—ANALYSES SHOWING RESULT OF TREATMENT BY Limk, IRON Sauts, AND AERATION. 


: Il 


strong current of air is forced by one of Meldrum’ 
steam injectors. The air passing up through the water 
agitated it perfectly, and the process of precipitation is 
amproved and shortened. The smell during precipita- 
ition complained of before is not now noticeable. Sul- 
phate of iron (copperas) has been used for precipitating, 
a mixture of equal weights of copperas and aluwmino 
ferric cake giving good results.” 

More recently, 1892, Messrs. Mather and Platt, 
Salford, have brought out a similar arrangement for 
precipitating and aerating dye liquors, which I under- 
stand, has fulfilled all it. was expected to do, with 
alumino ferric and lime as precipitating agents. The 
system of aeration has also been practised successfully 
by Messrs. R. A. Sanderson and Co., Galashiels. 

In your laboratory at Preston experiments have been 
made on a small scale—and in the solution of this parti- 
cular problem, namely, removal of colouration, a small 
experiment is quite as conclusive as a large one—with 
ferric chloride and lime, the results being eminently 
satisfactory. The colouration was completely removed 
after fifteen minutes aeration, the effluent resembling 
distilled water in transparency.* 

The improvement in other respects can be noted from 
an analysis given below of the Whalley Abbey dye and 
print waste, before and after treatment. This sample 
is chosen as the one being most deeply coloured—red- 
dish purple—and though it contains but a small 
quantity of organic matter and solids, if small quanti- 
ties are affected the larger quantities are pretty safe. 





* The addition of a little sulphurous acid has a good 
bleaching effect often—the acidity being afterwards 
neutralised by lime. 
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135 |9 Feb.| Print and Dye | Slightly 
1893. Waste, Whal- 26°4 28°3 | 54°7 8°0 1°4 9-4] 64°71 | 4°79} -425 | -03 acid 
ley Abbey. J reaction.. 
120 — | Same after treat: |. 
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(Fe, Clg), and 
aeration. 
Reduction percent. - .| — 26 10 100 EQG ae! ht Pag nh 2. Reyes | ee = 








* More than quantum suff. of precipitant added. 


I therefore beg to submit for your earnest considera- 
tion the advisability of recommending this course for 
manufacturers in the watershed, for the cost of running 
a small air compressor or Sturtevant blower is but 
small, and the removal of coloration from our rivers, 
would, in the eyes of the general public, cover a multi- 
tude of other sins, and at the same time certainly be an 
Egat a step towards a more complete purification to 

-ollow. 


Tue Disposaut or PrecirrraTEp SLUDGE. 


The volume of sludge arising from the use of iron 
salts and lime is greater than that from the use of many 
other precipitants. At Messrs. Stanning’s, 60 gallons of 
liquor yielded with these agents 23lbs. of wet sludge— 
that is, about half-a-pound to a gallon, or about a 4oz. 
of dry solids if the water be deducted, which amounts 
to 95 per cent. By the cautiously sparing use of pre- 
cipitants these figures may be somewhat reduced, but 
not a great deal. Roughly speaking it will mean 4ewt. 
to 1,000 gallons treated, which is equivalent to some 
tons of sludge per diem in all cases.* 








* Messrs. Stanning calculated independently that they 
abstract 5 tons per diem of dry solids from fabrics. 

his, amounting to 100 tons wet sludge, about coincides 
with the figures given above. Effluent 500.000 gallons. 
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Manufacturers who have made a life-long study of the 
subjects upon which I have presumed to make as curSory 
remarks as possible, are fully cognisant of this fact, 
which, more than any other, I am inclined to believe 
is the stumbling block to the general adoption of pre- 
cipitation. From correspondence with manufacturers. 
up to the present it is to be gathered that the majority 
of them stand back on these grounds, while others have 
circumstantial reasons, and just a few still plead igno- 
rance, thinking perhaps, that “ where ignorance is bliss, 
tis folly to be wise.” 

Attempts have been made to utilise sludge for the 
manufacture of— 

1.—Cement ; 

2.—Manure ; 

35.—Illuminating gas ; and 

4.—For fettling puddling furnaces. 

In no cases as yet have the results been financially 
satisfactory, and in the fourth instance not satisfactory 


at all, the percentage of iron oxide in the sludge being: 
too small, 


Analyses of sludge from bleach liquor only, calico 
print waste onlv. and from the tanks of Woods’. at 


B 2 


8 Appendix 2. 
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Brinscall, where logwood chips form a large proportion 
of the waste, have been made with results as follow :— 


Series F.—ANALYSES OF PRECIPITATION SLUDGES WELL: 
DRIED AT 212° F. 


134. 133. 132. 
Sludge from Dye and Print 
Woods’, Brins- | Bleach Waste | Water Sludge 


(Laboratory) 
after Lime and 
Ferric Chloride 


(Stanning’s) 
Sludge after 
Lime and Iron 


call (principally 
Logwood Chips) 
after Lime and 


Ferric Chloride. Sulphate. and aeration. 
Moisture - - 1-09 2°31 2°52 per cent. 
‘Organic Matter, CO, 96°73 36°83 28°66 per cent. 
&e. 
Inorganic Matter 2°19 60°86 68°81 per cent. 
Nitrogen, equal to os “004 Trace only. 
Ammonia. 
Phosphoric Acid — 003 “001 
2 Iron Oxide _— 13°94 
S93) (F,0,). 
~ . «€ 
pe Lime (CaO) — — 39°27 
o F 
a = Silica Alumina, — — 6°43 


&e. 
“Gases given off per |-7,762 cubic feet. | 1,794 cubic feet. 
ton of Sludge. 


287 cubic feet. 


CEMENT. 


The manufacture of cement to stand the breaking 
tests of present day engineers is a difficult matter 
with the best materials in good condition, while with 
such sludges as those above quoted, where all the 
constituents of a good cement are not present, and 
where other substances, difficult to abstract, and which 
would have a deleterious effect upon the proper and 
useful constituents of cement are present, the difficulty 
is increased. 


And in addition to the disadvantages of its wet con- 
dition and the additions or abstractions necessary, 


even if possible, such sludges could hardly compete » 


with the raw material for cement making at present 
prices ; for the prime cost of cement raw materials— 
lime-stone and clay—form only a small item in the 
-cost of production, the rest being swallowed in burning. 


Experiments are still being made with a much 
‘more likely material, namely, the sludge from Chance’s 
‘Sulphur Recovery Process, which is considerably over 
‘90 per cent. carbonate of lime, and until these have 
been brought to a successful issue there is not much 
hope for either sewage or manufacturers’ sludge. 


MANURE. 
The value and price of a manure are based upon the 
rquantity of nitrogenous matter and useful phosphoric 
‘acid therein. In sewage sludges these fertilising 


‘agents sometimes amount to a quantity worthy of con- 
sideration ; but in analyses given here they are the 


merest traces, and considering the source of the sludge 


“ho more could be expected. 


GAs 


The poorest coal for profitable gas making must give 
off about 8,000 cubic feet to the ton, the best give 
about 15 to 18,000. None of the three sludges above 
approaches this figure, and in their raw state they 
cannot therefore be utilised for this purpose. That 
from Woods’ at Brinscall comes nearer than the others, 
owing to the large amount of vegetable matter present. 
Practically the sample was logwood chips dried, but 
the amount of gas produced probably would not justify 
‘the laying down of gas and drying plant. The gas 
from this far exceeded in calorific value the gases from 
the other two samples of sludge, volume for volume. 
Just now it is being sold to a Manchester firm, which 
zarbonises the woody matter, so obtaining pyroligneous 
acid, naphtha, pitch, and charcoal; but its value for 
this purpose is not more than nor even as much as 
that of wet sawdust, which could be similarly utilised, 
and, as a matter of fact, the price obtained barely 
covers carriage. 


MaAxkING. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


The case of Messrs. E. Schwambourne at Aachan is 
mentioned by Hummel, which deserves notice. © 


Here the refuse wash from raw wool, and the milling 
and washing of cloth, is precipitated by lime. The com- 
position of air-dry precipitate is as follows :— : 


Water - ee - 3°11 per cent. 


Lime and Ferric Oxide - - 18°47 6 
‘Fatty matter - - - - of 798) oa 
Waste Fibre, &. — - - - 6°46 45 


Mixed with coal, this precipitate serves for the manu- 
facture of illuminating gas. 


The mixture of lime soaps* from dye and print works 
with the sludge might be similarly tried, though it is 
questionable whether the fat and other combustible 
matter would reach 78 per cent. as in the case above, 
and much would depend also upon the price received for 
fat recovered, compared with the value of the gas made, 
after deducting working expenses and interest on plant 
capital. 


The subject of sludge disposal, then, must here be 
left unsettled. Tt is a point for each manufacturer to 
settle for himself; but as there is nothing in it of much 
value, it is very questionable whether anything will 
ever be got out of it, and one is tempted to say “Ex 
nihilo nihil fit,” 


Comparisons cannot well be made with this and the 
recovery of sulphur, soda, or acid. ‘Before such pro- 
cesses of recovery were invented, in the first of these 
cases all the sulphur used by acid or alkali makers was 
simply being thrown away with the waste (except that 
little left in pyrites clinker), and makers were of course 
forced to buy more at high prices to keep going. In 
the second case also, paper makers’ were throwing away 
soda and buying fresh. In the third, acid makers were 
sending up the towers or flues a proportion of the very 
acid they were making to put on the market. + 


But there is no analogy between these and the case 
of precipitated sludge, which is exactly the dirt and re- 
fuse that has been in the way from the very beginning. 


That a storage place, or a use for it cannot be found is 
no excuse for non-treament ; for the object of the Joint * 
Committee, as I understand, is only to see that such 
refuse is not brought from the four corners of the earth 
and thrown to stagnate along the bed of the river 
Ribble, 
GREASE RECOVERY. 


. It has been previously mentioned that certain colours 
are brightened by passing them through a solution of 
soap. This soap solution, after using, is in some cases 
thrown away, and in others attempts are made to recover 
the grease therefrom. 


Soap is formed by the combination of a fatty acid 
with a base. The base may be an alkali, alkaline 
earth, or a mineral. 


The fatty acids of a soap so formed may again be 
separated and recovered by— 


First.—Treating the soap with an acid which has a 
greater affinity for the base than the fatty acid has, 
when of course these latter acids are liberated. 


This is done in many cases. The soap liquors are . 
run into tanks, mixed with hydrochloric or sulphuric 
acid, when the acid added forms a chloride or sulphate 
respectively with the base of the soap, and the fatty 
acids are liberated, rising to the surface, and may be 
skimmed off, or filtered. 


This method is practised at the Whalley Abbey Print 
Company and Steiner's, Church, with the following 
result .——= 





-* The lime from lime soaps would by this means be » 
kept free of the rivers. . : at 

+ Apart from this I am informed by a large firm of . 
indigo users in the Ribble Basin that since increasing 
the size of the precipitation tanks, at the suggestion of.- 
the Joint Committee six months ago, they have saved 
an extra amount of indigo, value £400. 
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Series G. 1.—ANALYSES OF SOAP LIQUOR BEFORE AND AFTER TREATMENT BY ACID. 
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Parts per 100,000. Parts p2r 100. 
N Date Nature of Sampie py Suspended and | Acidity. | Alkalinity 
ne : yee aA Dissolved Solids. Grease’ » |, BOL. a te 
Total (Fatéyanhys Normal | Normal Sul- 
ite, 4 SURE re abies y ‘Caustic Soda) phurie Acid 
WiieraL | Organic. ; | | required, required, 
= ee eS _ - a | oe 
156 | 8/2/93 | Soap Liquor (Whalley Abbey | 264:1 578°8 842°9 386°8 ~ 4 
P. Co.) before treatment. 
157 | 8/2/93 | Same after treatment with Acid 62°8 811°3 874-1 4-0 10°5 — 
(HCl.) | 
152 | 16/2/93 | Soap Liquor (Steiner’s) before 94-0 166°3 260°3 | 1524 — “3 
treatment. 
153 | 16/2/93 | Same after treatment with Acid | 160°5 388 2 548°7 E200" 3 — 
(HCL. ) 
158 | 1/3/93 | Thom’s before treatment - - 68°7 231°6 300°3 764 | Sample erroneously taken 
after being acidified. 
159 | 1/3/93 | Same after treatment “ - 60°2 124°5 184°7 28°8 6 — 


























Second.—The fat may be recovered also by treating 
the soap with a second ‘base, which has a greater affinity 


for the fatty acids than the base already combined with 


them, when a second soap will be formed, and, if in- 
soluble in water, will form a precipitate that can be 


- collected.* 


The Rivers Pollution Commissioners reported as fol- 
lows on treatment by the second method :— : 


“But the action of acid is not the only method by 


which this decomposition of the soap and the separation 
of the grease could be effected ; for the soda of the soap 


$ 


it is possible to substitute other bases, such as lime or 


oxide of iron, and the lime or iron soap so produced is 
- insoluble. 


We believe that lime has been proposed, if 
not used, as a means of treating the soap suds, but we 


_ have not heard that salts of iron have been thought of. 


-of lime.’ We have made repeated trials of lime in the 


If lime were employed it would be in a state of burnt 
lime made into a thin paste with water, known as ‘ milk 


laboratory, and cam speak very favourably of the action. 


- When added judiciously, and without excess, it causes 
- a ready separation of the soap suds into clot and clear 


would be, as we before said, an insoluble soap. 


liquid, and the action is greatly aided by the addition 
of a small quantity of alum. . . . The magma separated 
from the soap suds by lime would not be greasy; it 


liquid flowing away would be alkaline from free soda, 


not acid as it is by the present method; indeed, the 





*Soaps formed from fatty acids and soda or potash 
are soluble in water. Those formed from fatty acids 
and alkaline earths, or from acids and minerals, are 


insoluble in water. 


Series G 2.—Fat Extraction spy Lime. 


The. 


rivers would be doubly benefited by the discharge of 
clear instead of foul liquid, a soft water instead of water 
laden with salts. The insoluble compound would re- 
quire to be decomposed by acid subsequently, but this 
would be done by the extractor at his works, and under 
favourable circumstances, and the sulphate of lime pro- 
duced would not need to pass to the rivers. 


“The use of salts of iron for cleansing the soap suds’ 


might prove equally beneficial. Perchloride of iron in 
solution, added to the soap waters, produces a ready 
separation of the fatty matters, and a clean liquor for 
discharge. Sulphate of iron, or green copperas, which 
is largely used in the dying of black goods, is also avail- 
able for this purpose. The iron soap produced would be 
subsequently decomposed by sulphuric acid, and the 
iron recovered as sulphate of iron for further use,” 

Lime is used in some cases in this watershed, in the 
manner just described, but the lime soaps formed are 
not sent away to the “extractor at his works,” but are 
treated by acid on the spot, and the weak acid left, 
together with salis formed from this treatment, then 
mixed with the suds before liming, the consequence being 
that just the same amount of salt goes into the river as 
would be in case lime were not used at all, but acid 
only. Here, therefore, the statement in the extract 
printed in italics* is valueless, and, as a matter of fact, 
there is more chloride of limet present in the effluent 
from Drew’s, where lime is used and the grease after- 
wards recovered from the lime soap, than in the effluent 
from Thom’s, where acid only is used. 





* Not italicised in Report of Commissioners. 
+ Hydrochloric acid is used at Drew’s, not sulphuric. 


ANALYSES oF Soap LIQUORS BEFORE AND AFTER TREATMENT. 
































Parts per 100,000. Parts per 100. 
No. Date. Nature of Sample. Saepenaed 200 | eve Acidity, | Alkalinity, 
Dissolved Solids. Total | F sae Normal | Normal Sul- 
Solids. ( “ af NY"|Caustic Soda! phuric Acid 
Minctels POs. | drides). required. | required. 
. of . 
148 6/2/93 Drew's Waste Soap Liquor} 320 552°3 584°3 312°0 = “4 
before treatment. 
149 6/2/93 Same after treatment by 240°5 — 62°2 302°7 =< ny 2 
lime, together wit 
liquor from final fat 
; extraction. 
150 | 16-17-18/2/93 | Grafton’s, before treat- 561 113°9 170-0 16°81 — t 
17) ment. 
151 | 16-17-18/2/93 | Same after treatment — - 70°2 66:2 136°4 Trace. — 3 
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Messrs. Thom formerly used lime and alum, but have 
discontinued the practice in favour of acid only. The 
fats after being separated from the soaps by acid sooner 
or later, are caught by sawdust filters. The sawdust 
is then hot pressed and the exuded fat distilled to obtain 
olein, stearin, etc., for market. 


The fats in the effluents above are due to ineffective 
filtering and bad management generally. 


Series of Analyses G 2 shows the mineral matter in 
the effluent to go up, as would be expected from the 
addition of lime, and the organic matter to go down 
owing to loss of fat. 


In the Series G 1 one would expect organic matter 
to go down and mineral matter to be only slightly 
affected, as the soda is simply changed from the base 
of one salt to the base of another. This expectation is 
realised with Thom’s but not with the other two. At 
the Whalley Abbey Co.’s all solids are higher, but the 
fats reduced, while Steiner’s tanks seem to offer a fair 
field for a soap or candle factory. 


These discrepancies are explained by the following 
letters received :— 


Whalley Abbey Printing Co., Limited, 
Whalley, near Blackburn, March 10th, 1893. 


Dear Sir, 

The reason of the discrepancy between the amount 
of solid matter in the untreated soap liquor and that in 
the treated will be that they are two different liquors. 
When your man came I gave him some of the liquor 
that was being pumped up then, and also some of the 
treated liquor that had been standing several hours. 
Now this soap liquor may vary considerably in strength 
at different times, according to the class of goods that 
are being soaped, and for other reasons, and so the 
liquor may have been quite different to the one coming 
up at the time I took the samples. Ifyou likeI will take 
samples of the liquor coming up and also of the same 
after treatment and send them on to you. I should 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


think, however, that this is scarcely necessary, as your 
analysis shows that we take the fat out of the water... — 


Yours faithfully, 
Aurrep M. Hanson. 


Church, Lancashire, 15th March, 1892. 
Dear Sir, 

Referring to your letter of the 8th instant and. 
your representative's call on Mcnday last regarding: 
same, we have made a careful examination of our filters, 
and tind that they have become choked up with fat. etc., - 
and this will account for the sample marked “ after 
treatment ” being so unsatisfactory as you report. We-: 
had not time to test the sample ourselves, otherwise we-- 
should have discovered the defect and explained sooner. 


We are, however, having the filters reconstructed, and . 
will communicate with you again on completion thereof. 


As to your remark that your assistant was not allowed 
to see the samples taken, we would state that he merely 


‘asked for samples, and did not in any way indicate that 


he wished to see them drawn. If he had done so, we 
should only have been too pleased to let him see the-- 
samples taken. 

Yours faithfully, 


p. pro F. STHINER AND Co., 
Gro. E. UntTry. 


Tron SALTS FOR THE RECOVERY OF GREASE. 


There is no case in the Watershed where the sugges-. 
tions of the Commissioners have been followed with 
respect to the employment of iron salts. This is pro- 
bably due to the cost as compared with lime or acid. 


From experiments with small quantities of soap liquor’ 
from Drew’s, it is questionable whether the results as. 
given below justify the increased expenditure, especially 
as upon this recommendation it is not “soft water in- 
stead of water laden with salts,” but water laden with _ 
salts just as though acid only had been used that, enters. 
the river. An experiment on a large scale would be- 
interesting. 


Series G 3.—Fat Extraction By [ron Sats. 




















Parts per 100,000. Parts per 100. 
| 
Suspended and ras | fe. 
No. | Date. Nature of Sample. Didwolvedi@olias: Total Grease ss fasiey oh 
(Fatty 4 : ey 
Solid Caustic Soda | Sulpuric Acid 
Mineral. | Organic. one’s: /Anhydrides),| required. required. 
Sg: “2% | pers 4 D 
148 | 6/2/93 | Drew’s before treatment : 32°0 552°3 584'3 312°0 ~ “4 
154 | 6/2/93 | Same after treatment by | *281°0 69 7 350°7 Nil - - Neutral. 
ferrous sulphate. 
155 | 6/2/93 | Drew’s after treatment by | *185°9 624 248°3 Nil - - Neutral. 
ferric chloride. 




















In the analyses of all effluents from grease recovery 
processes, it will be noticed that though much of the 
grease is recovered there remains a large quantity of 
other solids, more than in some of the works general 
effluents, and yet in only one instance (Whalley Abbey 
Print Co.) is any attempt made to treat these effluents 
further. Their nature should make further treatment 
by precipitation and aeration imperative, as in all cases 
they are discoloured also. 

The method of grease recovery to benefit the river 
most appears to be:— 

1, Treatment by lime. 

2. Exportation of lime soap. 

3. Precipitation and aeration of extraction tanks 
effluent. 

Aeration pipes in the extraction tanks would almost 
pay for themselves in increased efficiency of mixing by 
means of air. , 


Turen.—PareR MANUFACTURE. 


The basis of all papers is vegetable fibre or cellulose, 
and the object of the paper-maker to divest vegetable 
growth, esparto g-ass, linen cuttings, cotton rags, 


* More than quantum suff. of precipitant added. 


ryegrass, hemp bagging, straw, tarpaulin, ropes, peat,.. 
etc., from any other matters associated with this fibre ~ 


or cellulose. ; 
gums, silicious coatings, fats, oils, and very largely 
adventitious dirt. 


Such associated matters are resins, 


The process is briefly :— 

1. Dusting and picking—refuse solid. 

2. Boiling raw stuff with caustic soda, to saponify - 
fats, vegetable oils, and resins—soda re- 

- covered. 

3. Washing raw stuff after boiling with caustic- 
soda, now termed half-stuff—soda recovered. 

4. Breaking up half-stuff to pulp and washing in 
breaking: engine—effluent wash water goes to. 
river. 

5. Bleaching the washed and broken half-stuff in. 
poacher (or by means,of chlorine gas)—bleach 
liquor used over again if chlorine is not all 
liberated, otherwise goes to river. 

6, Beating bleached stuff to a pulp by means of 

” beating engines, and washing further— 
effluent goes to river. 


’ 


7, Passing pulp (after sizing, colouring, and load- 
ing) through paper making machine in which 
“it is strained, layered, rolled, and cut, 
emerging as paper—water from paper machine 

used over again continually, 
_ Tn examining the effluents from these processes the 
“spent soda (2 and 3) may be left for the present as it 
may and ought to be recovered, except perhaps in the 
eases of mills making brown or shop papers exclusively, 
where only a small quantity is used. Effluents from 5 
and 7, it will be seen, are used over and over again, 
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thus leaving only the wash waters from breaking 4 


engines (4) and beating engines (6) to be dealt with, 
as that from 1 is solid. 


The effluents (4 and 6) are always more or less‘foul, 
depending upon the material in hand and, of course, 
the particular point of time in the washing process, 
the machines running generally about one or two hours. 


Samples of machine effluents were taken on Friday, 
9th March, from Messrs. Dimmock’s, Darwen, their 
natures ‘being depicted below :— 


Series H.—ANALYSES SHOWING Sotips IN Paper Mitt Wasu.—Parts PER 100,000. 






































Dissolved Solids. | Total Suspended Solids. Total Total 
No. | - Date. Nature of Sample. Dissolved | i ‘Suspended 
: | Mineral. | Organic. | Solids. | Mineral. | Organic. | Solids, Solids. 
! re Ban 
160 | 9/3/93 | Samples from beating and 152°2 | 110% 262°7 32:1 | 639 | 960 358-7 
washing machines taken | | 
every five minutes and | ‘ 
mixed, 
161 | 9/3/93 | Samples from breaking and 18°6 18°3 36°9 8-1 | 29-8 | 37-9 748 
washing wachines taken | 
every five minutes and e | | 
mixed. | | 








These effluents are subject to the same remarks as 
“bleacher’s uncoloured effluent in the main, and certainly 
so far as treatment is concerned. 


Upon being mixed with iron sulphate and lime a 
decided deposition of solids takes place quickly and a 
clear supernatant effluent is obtained. If such treat- 
ment and the recovery of soda were insisted upon, the 
river Darwen would soon present a very altered ap- 
“pearance for the better. 


‘Sopa ‘REecovEerY. 


Just as the dyer adds an excess of colouring matter 
in the becks over what is required for absorption by 
the fabric, so does the paper-maker add an excess of 

soda in ‘his boiler, and to the same end, namely, ac- 

-celeration of the action desired, and thus a saving in 
the cost of running machinery and an increased out- 

put. But this excess of soda added is something very 

- considerable. The strength of the caustic lye first 
added is about 10° Twaddell, is reduced in boiling to 

- about 4° Twaddell, and then further reduced to 2° by 
the addition of wash water. 


A sample of waste soda lye and wash waste at 2° T. 
from Dimmock’s, March 9th, 1893, contained 145grs. 
per gallon of soda. This soda is of course in solution, 
-and side by side with other foreign matters both in 
solution and suspension. It can be recovered by 
» evaporating the water and burning off the foreign 
matter from the residue after evaporation. 


An evaporator cannot be judged efficient or otherwise 
-according to the amount of soda put out. This de- 
pends upon the amount and strength of the soda ash 
primarily placed in the causticiser, and also upon 
the nature of raw materials boiled. Such materials as 
- flocks and rags, containing comparatively large quanti- 
ties of fatty matters, take naturally more soda, weight 
for weight, than straw and esparto, for saponification. 


The percentage of soda in the ash recovered also 
_ must depend upon the amount of dirt and fibre in the 
_ waste liquor, these latter being more abundant in 
liquors from the boiling of flocks, rags, and bagging, 
than in those from the- boiling of straw, esparto, or 
- grass. 
- Hence a very efficient evaporator may be running 
nearly at a loss in one mill and a less efficient evapo- 
rator making a profit at another, though both are very 
important factors in the prevention of rivers pollution. 


Many different methods of evaporation are practised, 


: by “Gime and perhaps the most scientific is 


The distinguishing feature of this evaporator is that 
the liquors are evaporated at a reduced pressure or 
partial vacuum maintained by an air pump. This 
A; partial vacuum lowers the boiling point of the liquor. 
Further, it is claimed that the air pump and all other 





incidental pumps or machinery are run by power raised 
from steam generated by the liquor itself, which is 
first run into a steam boiler. 


At Messrs. Dimmock’s it was found the generation of 
steam from the liquor itself was a failure, as the ex- 
cessive incrustation in the boiler brought down the 
flues. There is more than the usual amount of fibre 
in Messrs. Dimmock’s waste lye. 


On testing the evaporator March 9th, 1893, the 
strength of liquor running into pans was 2° Twaddell, 
at a temperature of 90° F., and contained 145 grains 
of soda per gallon. 


The strength of the liquor running out of the pans 
was 42° Twaddell, at a temperature of 100° F., and 
contained 5,600 grains of soda per gallon. 


From Messrs. Dimmock’s weekly return* °276 tons 
of coal are used per hour in the furnaces for incinerat- 
ing the liquor after evaporation, but for running the 
evaporators three small engines were required. 


The first, for pumping liquor into pans, of which the 
LH.P. on date of trial was 2:1. 


The second, for maintaining vacuum in pans, pumping 
water for condensing purposes, etc., I.H.P. 35:3. 


The third, for pumping liquor from evaporating pans 
into incinerating furnaces, I.H.P. 2-3.. Total 1.H.P., 
39-7. 


Coal used per hour at 4lbs. per I.H.P. equals 158°8 
lbs. per hour. | This gives for the whole of the plant 
283 tons of coal per hour, or 4,155 gallons of liquor per 
ton of coal. It also brings up the total coal used per 
122 hours (see Messrs. Dimmock’s return) to 545 tons, 
or one ton of ash per 3-45 tons of coal. 


One ton of ash before being used is valued at £5, but 
the recovered ash is one-third below strength in this 
case. 


To the matter given above must be added the interest 
on capital for plant, depreciation and running expenses, 
the profit or loss depending, as before pointed out, upon 
the nature of initial waste liquor. The figures given, too, 
are to be taken for purposes of this report, and not as a 
strictly scientific calculation, upon which the system may 





* ONE WEEK’S WoRKING AVERAGED. 





Total 
galls. 
i} ! 


Ash re- 


Coal. 
“oal covered. 


Time. Strength. 





Twaddell at 60° F. | 143,565 
6 in, 44 out. 





122 hours 33°75 Peat 10 tons. 
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be condemned or otherwise in comparison with any 
other.* 


Nevertheless, it can easily be calculated from these 
data that this “Chapman” evaporator is strong in the 
pans but weak in the incinerator or roaster. 


It is very important that an incinerator be laid down 
on the best possible lines, for the denser a liquor be- 
comes, the more the heat required to evaporate a given 
quantity of waste from it. I have italicised the latter 
portion of Mr. Goodall’s statement to illustrate this 
point. 

Another popular form of evaporator is the “ Porion,” 
now in use at Messrs. Peebles’, Rishton, a detailed 
description of which accompanies this report, as 
one also of the “Chapman.” As an incinerator pure 
and simple it is questionable whether ‘there is anything 
at present to beat this, though in the earlier stages no 
advantage is taken of the diminished temperature at 
which all liquids boil in vacuo. The two compare thus : 








Tons of coal | Gallons of liquor 
— per ton of ash | per 
recovered. | ton of coal. 
Chapman (Dimmoek’s)| 3°45 4,155 
Porion (Peebles’) 1-6} 2,498 











Seeing then that one is weak where the other is strong, 
and vice versd, the most reasonable course appears to be 
a combination of the two, each at a reduced size. 


There are no figures given in Mr. Davis’s paper on 
the Porion evaporator, read before the Scottish Paper 
Makers’ Association, November, 1888, from which the 
amount of coal can be calculated which would be re- 
quired to reduce liquors from, say, 2° T. to 40° T. 
(100° F.), the point at which they virtually enter the 
incinerator proper, nor do I know of any means whereby 
this could be calculated in practice, for it would pro- 
bably be contended that the reduction was brought about 
by waste heat in the Porion. But the tendency will be 
to make liquors weaker and weaker by washings in the 
future, to prevent river pollution, and it appears to me 
that a point may be reached beyond which it would be 
more economical to resort to multiple effect evaporation 
for the earlier stages, than to extend the evaporating end 
of the Porion to a point where it would be almost cold. 
This is evidently Mr. Davis’s opinion as expressed in the 
paper referred to above :— 


“In the early days of soda recovery the lyes eva- 
porated in paper miils and other factories were very 
strong, the weaker liquors being turned into the nearest 
streams, but the continual desire to prevent the pollu- 
tion of our rivers has led to weaker lyes being eva- 
porated. The subject comes to us therefore under a 
new set of conditions. Manufacturers may be inclined 
to ask whether these altered conditions have changed 
our views with regard to tha efficiency of the Porion 
system? Our reply will, we hope, be clear and definite 
when we say, Give a Porion evaporator liquor at 10° Tw. 
and 100° F. and it will ‘beat the record,’ for profit, 
of any existing evaporator. If there is any merit in 
multiple evaporation, and we believe there is, up to a 
point, it would be in so arranging the plant that all the 
strong liquor is treated direct in a Porion, the weaker 
liquids being concentrated to 10° Tw. at 100°. F., and 
then handed over to the Porion to: finish. 


“Under any system of recovery, furnaces, or cal- 
ciners, are required: the Porion chamber is simply an 
addition to these, and is by no means costly in itself, 
and will stand for many years without repairs. Multiple 
evaporation has been heretofore clouded with too many 





* Mr. Goodall, the Manager of Hendon Paper Works, 
Sunderland, gives the following particulars of the actual 
work performed by a Chapman evaporator : — 200,000 
gallons of black liquor of 5% T. at 160°F. are reduced to 
29,370 gallons of thick liquor of 463'T. at 125°F. ready for 
the roasters, by an expenditure, of 20 tons 11 ewts. 3 qrs. 
of small coal, equivalent to ax evaporation of 37 lbs. 0 


water per pound of coal used, and to 104 ewt. coal per ton ' 


of ash recovered, without counting the coal used at roaster. 
(Own italics. ) 

+ In comparing these figures it is very important to note 
the difference in strengths of initial liquor. There is appa- 
rently no wash water admitted at Peebles. and esyarto is 
the principal raw stuif. 
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specious statements ; it is too often overlooked that. 
expensive furnaces are required beside the multiple~ 
effect stills and the steam boilers necessary to supply 
them with steam.” Nevertheless, it is often a decided. 
economy to employ multiple effect stills, as we have said 
before, up to a certain point, and that point is a con+ 
centration to 10° Tw. at 100° F.” 


Weekly statement from Peebles’ re Porion evaporator : 





Ash re- 


ay sae Total 
Time. Strength. galls. Coal. | covered 


\ 





132 hours | Twaddell at 113°F.| 46,962 | 188 tons } 11°05 
6-2. tons. 








. But whatever system of evaporation be adopted, that-. 
soda can be recovered without financial loss and that 
no hardship would be endured by any manufacturer if 
this were insisted upon, has been, I think, fully proved. 


EXTRACT FRoM “ Watt on Paper Maxine” (p. 49). 


“The liquor resulting from the boiling of esparto,.. 
which is of a dark brown colour, contains nearly all the- 
soda originally used, but it also contains silicious, 
resinous, and other vegetable matter which it has dis- 
solved out of the grass, the silica taking the form of” 
silicate of soda. The esparto liquor, which was formerly 
allowed to run to waste, polluting our rivers to a 
serious extent, is now treated by several ingenious 
methods for the recovery of the soda, with considerable~ 
advantage alike to the manufacturers and the public. 
The process consists essentially in boiling down the~ 
liquor to dryness and incinerating the residue. During 
the process of incineration, the carbonaceous matter~ 
extracted from the grass is converted into carbonic acid, 
which, combining with the soda, re-converts it into car- 
bonate of soda, which is afterwards causticised with lime 
in the usual way, and the caustic soda thus obtained is 
again used in the boiling of esparto. Although one or 
other of the recovery processes is adopted at a good many 
of our paper mills, the recovery of soda is by no means 
universal as yet, but the time will doubtless soon arrive » 
when the economical advantages of the process will be- 
fully recognised. Indeed, we know it to be the fact 
that some manufacturers are watching, with keen in- 
terest, the progress of some of the newer systems of 
soda recovery, with the full intention eventually of 
adopting one or other of them.” 


The return appended has been supplied by paper- 
makers in the Ribble Basin. The names of firms are- 
not given, as the information was to be considered 
private in some instances. Additions have been made~- 
since the return issued in March, 1892. 


Fourtru.—TANNING. 


As, up to date, only four tanneries have been reported 
in the district, draining into natural watercou1ses 
directly, and as one of the these is to be coupled up» 
with sewers under an order of the County Court, it 
will not be requisite that a complete account of the trade - 
should be detailed. 


Suffice it to say that the refuse from tanneries is of a . 
highly offensive character, due to the animal matter it. 
contains from the washing and soaking of skins. 


“ Beside considerable quantities of ammonia, old limes 
contain tyrosin, leucin or amidocaproic acid and some 
caproic acid, the disagreeable goaty odour of which is : 
very obvious on acidifying an old lime liquor with sul- 
phuric acid, by which considerable quantities of a. 
partially altered gelatin. are at the same time precipi- - 
tated. Very old limes, especially in hot weather, often 
contain active bacteria, which may be seen in the micro- 
scope under a good 4 inch objective. Their presence 
is always an indication that putrefaction is going for- 
ward. It is probable that in many tanneries ~ 
the ammonia would pay for recovery from the lime - 
liquors, which would be easily done by steaming the 
old limes in suitable vessels, and condensing the am- 
moniacal vapours in dilute sulphuric acid. (Some 


appliances suitable for this purpose are described in 
- the Journal of the Soc. of Chem. Industry, III., 630). 


H. RB. Procror, F.C.8., on Tanning. 


APPENDIX. 


The Rivers Pollution Commissioners reported :— 


“The waste liquors from tanneries may, for all prac- 
tical purposes, be regarded as concentrated sewage, 
possessing from five to ten times the manure value of 
the latter. These liquors would, therefore, form an 
aeceptable contribution to the contents of town sewers, 
when the sewage is applied to irrigation. If this were 
impracticable, owing to the tannery being situated in 
the country, there could be no difficulty in disposing of 
these valuable liquids upon the neighbouring land. Or, 
lastly, they might be sufficiently purified to be admis- 
sible into streams by downward and intermittent filtra- 
tion through sand or porous soil.” 

There is just a possibility of the three remaining tan- 
neries being connected with town sewers (Colne), but 
if this is not done, precipitation and filtration should 
certainly be resorted to. 


Virrn.—TuHe Manouractur® or ALKALI AND VARIOUS 
CHEMICALS. 


Other than solid refuse the only polluting agents 
from alkali works is the drainage from old waste tips. 
Quoting from my report in May last, page 8, Proceed- 
ings Ribble Joins Committee :—I cannot do better than 
quote from the report of Mr. Fletcher, Chief Inspector 
to the Local Government Board, under the Alkali Works 
Regulation Acts Report for the year, 1888, to the Chief 
Secretary for Scotland. 


“The ‘tank waste’ or ‘vat waste’ of the Leblanc 
process is the residuum after the lixiviation of the 
“black ash’ or crude soda, Tt consists mainly of calcium 
sulphide, and is lable te oxidation and a decomposi- 
tion, which causes the generation of sulphuretted hydro- 
gen, so that the material, unless protected from the air, 
speedily becomes highly offensive. As, moreover, this 
waste is produced in large quantities, there has always 
been great difficulty in disposing of it. In the nwigh- 
bourhood of some alkali works it is to be seen in almost 
mountainous masses, occupying valuable space, and if 
not giving off offensive gases, yet yielding a drainage 
which is a source of great nuisance.” 

This waste contains about 15 per cent. sulphur when 
fresh from the hxiviation tanks, but important changes 
‘take place when left exposed to the atmosphere. It is 
now about 20 years since the finishing touch was given 
to this tip in the shape of a covering of soil and crop of 
grass. Meanwhile most of the sulphides have drained 
away into the brook, and portions are so continually 
draining into it, either as sulphides or other soluble 
sulphur compounds. But in whatever form the sulphur 
enters, &@ nuisance is bound to be created, for the 
Douglas at this point holds in solution an extraordinary 
amount of carbonic acid, due to the decomposition of 
unpurified sewage or sewage effluents from Horwich, 
Blackrod, Adlington, Ince-in-Makerfield, 
Aspull, Pemberton, Billinge, and other centres of 
population higher up. The drainage also contains sul- 
phydrates and sulphides, as well as hypo-sulphites, and 
thouga in small amounts (only ‘1 per cent. of the 
former, and ‘06 per cent. of the latter), in amounts 
sufficiently large to be far too perceptible. 


The action of the carbonic acid-on sulphydrates and 
sulphides of lime is to produce sulphuretted hydrogen 
and carbonate of lime; on hypo-sulphites, sulphurous 
acid is generated and sulphur precipitated. 


The result is that the river.on nearing the drainage 
outlets is turned milky white, in its ordinary course, 
and in the absence of this drainage in dry weather tho 
diminished volume of the river is blackened by un- 
purified sewage and manufacturing refuse. 


It is therefore very desirable that steps be taken to 
prevent the entrance of this liquor into the river, 
though it is not sufficiently rich in sulphur to pay for 
its recovery. lis strength is less than 1° Twaddell, 
whereas liquors similar in other respects, but of 5° or 
6° Twaddell, are permitted a second percolation through 
the heap for concentration, before being used in the 
Chance Claus process, and then not for recovery 
directly but only instead of water for lixiviatine fresh 
tank waste, to go into the carbonators, ie 


There are, nevertheless, means available whereby 
this drainage can be rendered harmless, and since the 
pollution may continue many years under present cir- 
cumstances (a sample of the ‘waste contained -2 per 
cent. of oxidisable sulphur only 2 feet from the surface) 
some means should certainly be adopted. 
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Sample 21. Analysis of Tank Waste on Canal Em- 
bankment and Banks of Douglas at Parbold. 
Taken at a depth of 2 feet. April 20th, 1892. 





NIGISCUO RE DIS We me ae FL? 45904 
Sand - - - - . : - 4°384 
Carbon - - - 2-326 
Silica (combined) - : - - ~ 0°782 
Tron Sulphide - Eien) <3 - . - 2-039 
Alumina - - - - 0:926 
Carbonate of Lime - - 2 27832 
Sulphate of Lime - - : : - 14°944 
Sulphide of Lime (all oxidizable sulphur 
caleulated as such) - - - - - 0°658 
99°815 





Sample 22. Drainage from Waste or Yellow Liquor. 


Total Solids — - - §58°1 ers. per gal. 


Total Sulphur - SUSE * or 0°37% 
(Sulphur as Gace 8281.5, pi eel Le 

Objec- Sulphide (CaS). { 
tionable. | Sulphur as Hypo- | 43°'7 sa » 006% 


Sulphite. 


Specific Gravity 1-004 


Carbonic Acid in Solution in River Douglas. 





Total Dissolved 


Sample Gases at Normal Carbonie Acid in 





Standish, . 


No. Point. Pressure and Total Gases. 
Temperature. 
30 Source above | 19°5cc. per litre - | 0°98cc. per litre. 
Horwich. 7 
31 Near Alkali Tip at | 19°7cc. per litre - | 5°6cc. per litre. 
Newhold . 





The yellow liquor (Sample 22) could be treated by 
Chance’s process of sulphur recovery, though not with 
any hope of profit, for since the total oxidisable sul- 
phur amounts to only 125°8 grains per gallon, 120,000 
gallons would need treating to obtain a ton of sulphur, 
value five pounds. To carry by rail 120,000 gallons 
weighing 500 tons to the nearest plant is out of the 
question, while the suggestion of putting down plant 
on the spot to treat a liquor limited in quantity and 
continually decreasing in strength is still more absurd. 

But it might be treated with little and gradually de- 
creasing cost by means of ferric chloride. If this salt 
be added to the liquor, a precipitate of iron chloride 
is formed, which could be collected and sold to sul- 
phuric acid makers, and the clear liquor run into the 
rivers. No disagreeable smell accompanies this treat- 
ment as at present exists, and the amount of ferric 
chloride necessary for treatment would diminish with 
the diminution of oxidisable sulphur in the lqudr, 
and in time die out altogether.* 


Alkali drainage might also be used as depilatory 
in the process of tanning in virtue of the sulphides 
present, for although small in quantity they could be 
brought up to strength. At onetime sodium sulphide 
was made from tank waste by Messrs. Gamble, St. 
Helens, under Schaffner and Helbig’s\patents, but I can- 
not say whether this has been recently discontinued 
in favour of the recently invented Sulphur Recovery 
Process. 


The Hyndburn Brook, at Church, is banked on both 
sides by high masses of alkali waste, tons of which 
are continually falling into it. 
tip emits large quantites of sulphuretted hydrogen, 
especially when entering the brook and coming in 
contact with the acid bleach waste from about eight 
or nine works less than two miles away up stream.+t 





* Tron salts in almost any form might be used. Mr. 
Ballard, Inspector of Alkali Works, informs me that 
were it not for iron salts draining into the Sankey 
Brook, at St. Helens, that now famous stream would be 
in a much worse condition than it is even. 

t A bleaching mill formerly running close to the river 
was shut uv, owing to damage to fabrics by machinery 
marks. The machines were attacked by gases arising 
from brook. 


C 


The drainage from thie . 
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VARIOUS CHEMIC ALS. 


SOAP. 


As meniioned earlier, common soap is a combina- 
tion of alkali and fatty acid. 


The soap-boiler boils alkali and neutral fat—not fatty 
acid. A neutral fat consists of a fatty acid in combina- 
tion with glycerin. When, therefore a neutral fat is 
boiled with an alkali soap is formed, by the combination 
of alkali and fatty acid, while the glycerin i is left in the 
mother liquor. 


In order to effect the readier separation of soap from 
the mother liquor common salt igs added. This mother 
liquor may contain, according as to whether white or 
black soda ash used :— 

Glycerin, common salt, sulpho-cyanides, cyanides, 
sulphides, albuminous, resinous, fatty, colouring, and 
other organic matter. On a large scale the glycerin is 
recovered, but it is not at present in the smaller soap 
factories. The number of these in the Ribble basin 
supplying soap to the print mills and cotton mills for 
@ize is very considerable, the effluents therefrom being, 
to say the least, most abominable. 


For making the cheaper class of soaps dirty raw mate- 
rials are often used, the dirt from which, for the most 
part, enters the river with the mother lquor. 

“From soap factories there issue as refuse waters the 
mother liquors (uwnteriaugen, lit. under lyes) which re- 
main at the unsalting of the curd, and which contain in 
the main common salt, glycerin solution, with generally 
a.small quantity of caustic soda, the exact quantity of 
which has already been fixed by the economy of the fac- 
tory management. A soap factory which produces daily 
500 kilos of curd soap, supplies about 2 c. metres of 
dyes as refuse which may contain ftom 5 to 20 per cent. 
common salt.”—(Fleck, 12th and 1dth reports of the 
“(hemischer Centralshelle Zu Dresden.’’) 


Sample of mother liquor. entering Hyndburn Brook 
fgom H. Bury, jun., and Co., Church, 10/3/93, No. 162: 


Organic matter - 6,232°0 eM per 100,000, or 6:2 per cent. 


Mineral matter - 8,510°0 ¥ 38 or 8°8 “a 
Total solids - - 15,042°0 ES A or 15 ae 
Caustic soda 120°0 a fd or ‘12 a 
Glycerin 1,009°0 a ‘, or 1 we 
Fat - e 6,984°0 i sn or 6°9 oe 
Chlorine, equal ms 

common salt - 5,302-0 + Fe OL VOre a 


A fatty scum often arises from the soap pans in empty- 
ing mother liquor, which is skimmed into a tank and 
allowed to drain. 


Sample of such drainage from H. Bury, jun., and 


Co., Church, 2/5/95, No. 165 :— 


Organic matter - 242°) parts per 100,000. 


Mineral matter - 2 Sr Oso ae oy. 
Total solids 774:0 af i 
Fatty anhydrides PEDALS ue tee En 


Tattow, Macuine O11, Waccon Greasn, ETC. 


Suet, tripe cuttings, slaughterhouse offal, and other 
substances containing fat are boiled with acid, when the 
fatty acids rise to the surface, leaving below. a very foul 
liquor for an effluent. 


Sample from Bridge, Baron, and Co., Church, 10/3/93, 


No, 164 :— 


Minera! matter dag 
Organic matter 

Total solids 5 4 
Acidity - - ‘ 


- 1,682°0 parts per 100,000. 
- 4,514:0) 4, x 
- 61960 ,, 

12 parts per 100 Normal 
Soda required. — 
Fatty anhydrides © - - 1,166°0 parts per 100,000. 

Effluents from three last-named processes should be 
freed from any unused fat, soda, or acid in working, 
and afterwards treated by precipitation and filtration. 


PREPARATION OF INDIGO HxTRacts. 


Different preparations of indigo are made for use in 
different mills, chiefly by means | ‘of acids. For example, 
sulpho-purpuric acid or indigo purple is made by mixing 
indigo and sulphuric acid “and heating the mixture, 
after which the purple is precipitated upon mixing with 
water. It is then filtered through cloths and washed 
with weak hydrochloric acid. 


Filtrate from H. Bury, Jun., and Co. 
No. 165, gave— 


Mineral matter - 
Organic matter 

’ Total solids  >- 
Acidity - - 


, Church, 10/3/93, 


- 1,816°6 parts per 100, 000. 
an 798 0 29 29 
- 3,614°0 if 
9 parts per 100 Normal 
‘Soda required. 


This effluent ought to be neutralised and submitted 
to precipitation and filtration. 

An agent could probably be found which would neu- 
tralise and precipitate at the same time. There are 
many other obnoxious chemical efiluents entering the 
river from tar distilleries, glue works, etc., space for 
the consideration of which cannot be’ found here, but 
which can be dealt with later, on their merits. 


GENERAL SOLID REFUSE. 


At Messrs. Blythe and Co.’s, Church, zinc chloride, 
for size, is made by dissolving zinc in hy drochlorie acid. 
Any iron in the solution is liberated as oxide by means 
of chlorate of potash, and when so liberated is skimmed 
off and allowed to run into the river. 


This might be dried and sold asa eh The 
same thing occurs in the manufacture of zinc sulphate. 


I have also seen in various towns thrown on to the 
river bed, lime from cauticisers, chloride of lime dregs 
from making bleaching solutions, carbonised matter 
from soda recovery incinerators, calico printers’ waste 
thickenings, pickings from esparto, tub washings, 
rubbish collected by water wheel screens, and even 
precipitated sludge. 


It is a very difficult matter to trace these sets of 
misdemeanour tight home. They are the work of a 
moment only, and though some gdod may be done by 
making an occasional example, it is a question whether 
the practice can be stopped except by moral suasion. 

More I think could be accomplished by asking the 
manufacturers to meet the Committee to discuss these 
matters, and to co-operate with the Committee, all 
working from one centre. 

Certain points are often raised, such as the building 
of retaining walls jointly, acquisition of land, the forma- 
ton of contributcry areas, the adoption of standards, 
power of entry, the meaning of innocuous discolorations, 
etc., which want thoroughly thrashing out, and before 
any further steps are taken with the notices. given, I 
would suggest that the parties concerned be asked to 
meet the Committee and state their views. 


T cannot conclude without expressing my Pruicaticn 
to the firms mentioned in the Report for the samples 
supplied, and for the very kindly spirit in which they 
have assisted with any information asked for in con- 
nection with it, often with a great amount of trouble. 


The following firms have also supplied samples, ete. : 
Messrs. The Spring Valé Paper Company. 
» ' 9, Star Paper Company. 
», sabden Print Company. 
W. N. Wilson and Sons. 
John MacKenzie and Co, 
Riley and Co., Hapton. 


I am, Gentlemen, 
Your obedient servant, 
Wa. Naytonr. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 
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MERSEY AND IRWELTE WATERS HED, 


APPENDIX No, 3, 


Handed in by Mr. R. A. Tarron, m.t.c.E, 
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Quantity of é 






























stimated Quantit Character of Number of We ee oe 
‘ Population eres in : Trade Waste in | Precipitation Tanks and | Precipitant used. Precipitant used | 
NAME OF AUTHORITY. Population. connected up. 24 hours. Sewage. Total Capacity. per Week. | 
1: 2. 3. 4. 5. 6. 
CHEMICAL PRECIPITATION 
ALONE. 
(A) DomEsTIC SEWAGE ONLY. | ; 
Milnrow Urban District Council — - 8,600 8,000 About a 3 tanks, each 100ft. by | Alumina ferric -|5to 7ewt.  - 
200,000 gallons. 30ft. by 6ft. Total ca- 
pacity, 337,500 gallons, 
(B) SEWAGE MIXED WITH TRADE 
WASTE. cau 
Bolton Corporation - - - - 115,000 130,000 5,090,000 gallons |1 tannery, 9 |2 detritus canks, 2 sett- | Lime, alumina | Lime, 28 tons; alu- None 
(Borough, 115,000 ; breweries, 2 dye | ling tanks. Total ca- | ferric. mina ferric, 82%, ~~ 
rural, 15,000.) works. pacity, 4,000,000 gallons. tons. 
Manchester Corporation - - - - 536,000 514,960 About Print works, dye | 11 tanks, each 300ft. by | Milk of lime and | 50 to 70 tons of- 
22,000,000 gallons. works, bleach | 100ft. by 6ft. (average | solution of cop- copperas, and from 
works, brewery, | depth). Total capacity, | peras. 60 to 100 tons of 
tanneries, chemi-| 12,375,000 gallons. lime. 
cal works, galva- 
; nising works, — - : 
Salford Corporation - : < 198,000 198,000 Dry weather flow, | Dye works, bleach | 12 tanks, each 110ft. long | Lime - Ahout 80 tons 
9,000,000 gallons. works, breweries,| by 77ft. wide. Total | 
print works, | capacity, 5,250,000 gallons. 
paper works. _ : 
Whitefield Urban District Council - 5,800 5,000 Average 350,000 |4 dye works, 1 | 10 tanks. Total capacity, | Alumina ferric - | Average 1 ton 
gallons per day. brewery. 140,000 gallons. 
Kearsley Urban District Council — - 8,000 6,370 127,400 gallons | 2 dye works 3 tanks, each 89ft. by 35ft. Alumina ferrie - | About 9 ewt. - 
; by 5ft. 9in. Total ca- 
pacity, 335,811 gallons. an 
Farnworth Urban District Council - 93,758 23,158 About 1 dye works, 1 |3 tanks, each 160ft. by | Limeand sulphate! About 5 tons per 
(All connected, 560,000 galions brewery. 50ft. by 9ft.; 2 tanks, | of iron. week. 
except 600 rural.) | dry weather flow. each 100ft. by 28ft. by ; 
9ft. Total capacity, 
1,665,000 gallons. 
Prestwich Urban District Council - - 10,469 8,000 452,504 gallons 2 dye works 9 tanks. Total capacity | Alumina ferrie - | 1 ton 6ewt. Sqrs.” = 
606,010 gallons. 
PRECIPITATION AND ARTIFICIAL 
FILTRATION. 
(C) CHEMICAL PRECIPITATION AND 
Rapip (MECHANICAL?) FILTRA- 
TION. 
DOMESTIC SEV7AGE ONLY. 
Ashton-in-Makerfield Urban  Distriet 900 Quantity varies sS 3 tanks. Total capacity | Alumina fer. ie 140 to 2001bs, 
Council. (Including — 156 | from 5,000 to 15,000 15,000 gallons. 
from adjoining gallons. 
district of Abram. ) 
Atherton Urban Distriet Council (Glass- 7,500 66,000 gallons = 3 tanks. Total capacity | Limeand alumina | 17-05ewt. of lime | 
house). 426,000 gallons. ferric. and 4-45ewt. alu- 
16,500 ; mina ferric. = | 
Atherton Urban District Council (Hinds- 6,800 60,000 gallons = 6 tanks. Total capacity Lime and sulphate 3hewt. | sulphate of | 
ford). =a 210,000 gallons. of iron. iron and 1-05ewt. 
, of lime. 7 | 
Cheadle and Gatley Urban District 8,200 6,000 About -- 6 tanks. Total capacity Alumina ferric - | Average l6cwt. lar. 
Council. 4 200,000 gallons. 222.000 gallons. y . ge Loew it 


Not.,—The term rapid filtration implies that the liquid is not held up in the filters over lengthened periods, as is the case with the biological filters, 
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but is passed more or ] 
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shed, derived from inforn.ation supplied by the Authorities to 


purity is one grain per gallon of oxygen absorbed in four hours. 
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the Joint Committee. 
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Character 


2 Material. 





| 
| 
| 
| 
| 





of coke and | 





Method 


of using Filters 


(whether 


Intermittent 
or Continuous). 


fk 


Intermittent 


Continuous - 


} 
Intermittent 


Area of Land 
used for Filtration 
or Irrigation. 


10. 


74 acres, only lately 
brought into use. 





-150 acres being now | 
laid out into filtra- 
tion plots. Subsoil — 
land, loam, sand, | 
and gravel, and land 
drained 6ft. deep. — 
Plots to be worked | 
intermittently. | 
| 264 acres - - - | 


| 

| 34 acres in course of 
preparation for use 
as filters. 


Not yet inuse -~° - | 


None - - - - | 


None - - : - 


About 4 acres; 2,500 | 
gallons per acre. | 


| 4 acre ee 


idacres; 40,000 gallons 
per acre. 


The effluent isat ee 
umped on a plot o 
Sone 44 acres of 
gravel land; 44,444 








gallons per acre. 


| 


REMARKS. 












































When the samples were taken, 
only a small proportion of the 
sewage was connected to the 


Samples are from tank effluent. 
Under an order of Court to 
construct further filtration 


Under an order of Court to con- 
struct further filtration works. 


Under an order of Court to con- 
struct further filtration works. 





The samples were taken before 
the filters were brought into 


_A scheme is before the L. G. B. 
for filters. 


_ The samples were taken before 
| the filters were brought into 





These outfalls have been done 
away with, and the Atherton 
sewage taken to the Leigh 


__Rate of | | Additional N umber Nuinber Percentage 
ites in Area of Land owned Sludge : of | of Total: of 
allons but not pie Samples Samples ’ Samples 
per Acre. used for Filtration. How Dispused of, aS bers Remples: Belay 
Limit. Limit. Limit. 
Bln | 12; ie}. 
4 
j 
— 14 acres - - | On land - : - _ 6 6 100 
works. 
- | 
| . | 
—- = _Air- dried, and given éf ~ 7 | = | 
| _ away to farmers and > ; 
others. | | 
| | | works. 
| | | 
4 | | 
— 1394 acres, including | Sludge taken out to sea | 29) = 29 _ 
site of buildings, *| 
tanks, roadways, 
| &e | | . 
| | | 
| | | | | 
-- Total area of site, | Sludge taken out to sea | 28) = | 28 = | 
34 acres. . ; | | | | 
| | | | 
43 14 aeres, on which = 34 4 | 7 | 57 |* 
are the tanks, | 
buildings, &e. | | | 
| | | 
1,263,240 | = Given to farmers - 4 | Z 6 | 33 
| | | | use. 
| 
— Totalarea oflandat | Carted away by farmers | 9 . - | 9 | - 
| works, 10% acres. | | b | | 
| | | 
2,366,760 | None - - - | Taken away by farmers 3 3 | 6 50 
is ) use. 
| | | 
a 
| | | 
1,379,400 = Used on the land by the | 1 4 5 80 ) 
| farmers. 
1 | * 
132,000 — Carted away by local <a 4 4 100 
farmers. 
L . 
2,914,000 : Carted away by local 4} 1 So | |trrogo. Liomhfity WARES 
farmers. | 
3,025,000 -- | Pressed, and removed by = 11 1] 100 





local farmers, who take 
it readily. 








Se he 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


MERSEY AND IRWELL WATERSHE D—continued. 





NAME OF AUTHORITY, | 
| 
| 


PRECIPITATION AND ARTIFICIAL 
FILTRATLON—continued. | 


(C) CHEMICAL PRECIPITATION AND 
RAPID (MECHANICAL?) FILTRA 
TION—continued. : 


DOMESTIC SEWAGE ONLY-—condé. 
Crompton Urban District Council (Cow- | 


lishaw). 


Crompton Urban District Couucil (New- | 
hey). 


Failsworth Urban District Council - - | 


Heaton Norris Urban District Council 


Knutsford Urban District Council - 


Little Lever Urban District Council - 


Littleborough Urban District Council 


Little Hulton Urban District Council 


Marple Urban District Council - 
Norden Urban District Council =~ 


Royton Urban District Council - 


Turton Urban District Council 5 = 


Tyldesle 
trict 


(with Shackerley) Urban Dis- 
ouncil. 


Wardle Urban District Council (Higher 
Works). 


Wardle Urban District Council (Lower 
Works), 


Harton Rural District Council (Clifton) 
(portion of). 


Bolton Rural District Council (Belmont) 
(portion of). 





Population. 


12,900 


13,000 


9,010 


5,300 


5,500 
10,900 


7,090 


4,800 
3,900 


13,400 


6,500 


3,900 


| 
| 











Population 
connected up. 


1,500 


8,000 


13,500 


5,000 
8,300 


860 
4-5ths is treated 


Py the Worsley 
.D.C., at their | 


Sewage  Filtra- 

tion farm at 

Barton Old Hall. 
3,700 


About 5,000 


13,300 


ee 
[20% 
1,600 


720 








Estimated Quantity 


of Sewage in 
24 hours. 


37,500 gallons 


200,000 gallons 


Between 380,000 and 


500,000 gallons. 


255,000 gallons 


164,000 gallons 


140,000 gallons 
270,000 gallons 


4,300 gallons 


80,000 gallons 
40,000 gallons 


About 450,000 
gallons. 


195,000 gallons dry 
weather flow. 


300,000 gallons 


30,000 gallons 
40,000 gallons 
24,000 gallons 


38,000 gallons 








Character of 
Trade Waste in 
Sewage. 


Number of 
Precipitation Tanks and 
Total Capacity. 


PARTICULARS as to the methods of Sewage Treatment adopted by the Local Aut 








| 
| 
| 
| 


| 


11 circular tank. 





6 tanks. 





2 cireular tanks, each 14ft. 


diaineter, O9ft. deep. 
Total capacity 17,318 | 
gallons. 


3 tanks, each 50ft. by 40ft. 

| Total capacity 225,000 
gallons. 

2 detritus tanks, 6 upward- 

flow tanks and 2 precipi- 

tation tanks. ‘Total 


capac.ty 677,000 gallons. | 


2 tanks. Total capacity 
280,000 gallons. 


3 tanks. 
291,000 gallons. 


3 tanks. Total capacity. 
421,875 gallons. 


4 tanks. Total capacity, 
350,000 gallons. 


Long channel. 8 tanks, 
each 18 ft. by 13 ft. 10 in. 
by 5 ft. Total capacity, 
62,248 gallons. 


4 tanks. Total capacity, 
151,875 gallons. 


4 tanks. Total capacity, 
15,000 gallons. 


Total capacity, 
543,240 gallons. 


3 tanks. Total capacity, 
195,000 gallons. 


2 tanks, subdivided into.32 


1 cireular tank. Total 
capacity 80,000 gallons. 


L Total 
capacity 80,000 gallons. 


1 tank. Total capacity 
1,800 gallons. 


3 tanks, Total capacity 
21,469 gallons. — 


Total capacity 


















Quantity of 
Precipitant used. | Precipitant used | 
per Week. =| 
eet t | 
jodie 6. 

'Ferozone - -'| Baewt.  - 

| Alumina ferrie - I5ewt. - 

/Alamina ferric; About 30ewt. per 

| nowtryingother week. 


precipitants. 


. 
| 
Alumina ferris - 


Alumina ferric - 


Lime 
peras. 


and cop- 


Alumina ferric - 


None - : - 


Alumina ferric - 
Alumina ferrie - 


Alumina ferric - 


Lime and _ cop- 
peras. 


Alumina ferric; 
but contempla- 
ting using cop- 
peras and lime. 

Alumina ferric - 


| 
Alumina ferrie - 


Alumina — ferric 
and milk of lime. 


Alumina ferric - 












ldewt. per million 
gallons. 


| Average 27ewt. — - 


Y= 


| 
105 ewt. of lime, 
/ 104 ewt. of cop- 
eras. 
About 10 ewt. 


None - - 


1Wewt. - - 
“Bhewt. - — - 


| Average, 3,062 Ibs. _ 
| per week. 





10 ewt. lime and 
2 ewt. copperas, | 
Sundaysand ni ‘ 
excepted, es 
alumina ferric 
used. 
1 ton of alumina 8 fil 
ferric. | 
4ewt. - x 

-_ 
a ewt. - cr 
4howt. - = 
About 601bs.-  - | 


MERSEY AND 


APPENDIX. 
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: Method 
- Rate of Additional Number Number Percenta; 
Peetacter a aie ea ee 7 baenae in | Area a ie owned Sludge: of of Total of Pe 
: ia: Dhani allons ut not : Samples Samples Samples REMARKS. 
eexial es Coen or Irrigation. per Acre. used for Filtration. How Disposed of. Atore eter Samples. Below 
Limit. Linit. Limit. 
fh. 10. ine 12. U3), 
=. «..,»| Intermittent .-|None-- -«. =. 1,364,880 |3 acres, including | None disposed of yet = 5 5 100 _ 
area occupied by 
works. 
polarite - -|Intermittent -|None- + - - 1,272,920 |7 acres, including | Given tofarmers - — - - a 7 100 as 
area occupied by = 
works. [ 
in following | Intermittent - |Land only used for 2,218,333 — By running in sludge 2 if g 78 
—Tin. sand, storm water and the agoons and allowing 
nd and polarite washing from filter it to dry to enable it 
2in sand, 2in beds. > to be removed on to 
vel, 2in. bean land. 
d 6in. broken 
in, gravel and sand | Intermittent -|Nil - .« «. .- 3,005,640 | Nil-  -  - — + | Removed by farmers - 7 7 100 — 
| 
inkers, lft.6in.; | Intermittent — - 5,585,360 — Dried on spoil bank, and 8 6 14 43 = 
inders, 6in.; char- removed under con- 
river gravel, tract at 1s. per load. 
1 depth, 2ft. 
: polarite, and | Intermittent  - | None . - - 2,332,880 5 acres - - - | Partly to farmers and a 8 8 100 
partly on own land. 
-, composed of | Intermittent - | None at present - 4,506,040 About 43 acres - | Haveat work two sludge — 8 8 100 a 
m stone and cin- presses. The sludge is 
r mill ashes. sold to farmers. 
3 ft. 6 in. deep — None- + «+ - 82,280 — Spread on the land - 2 4 6 67 — 
} in. gravel and | Intermittent = - _— 629,200 4 acres - . - | Disposed of on _ the 3 12 15 80 — 
land belonging to the 
Council. ° y 
boulder coke, | Intermittent -|None-~° - - - 2,579,720 |None - -  -/|Onland Opn 6 3 9 33 Remainder of district. mostly 
, and ashes. rural., 
iF 2 
filters, 3 ft. Intermittent - | Use 3,000 square yards 2,720,080 The total area of | Given to farmers for use ] i 8 88 Sewers now being constructed 
9 in. Lowes- for filtering sand land at sewage | as manure. to connect up remainder of 
, in. polarite washing water ; works is about district. 
d, 3 in. coarse 16,000 gallons per 15? acres. 
sand, 15 in. day. 
in sizes peed é 
1 gravel to é 
ty 36 rows 
1 drain tiles, 18in. 
art at bottom of 
tr ace ashes 1 ft. Intermittent  - | None- - - 5,183,640 24 acres - - _ - | Taken by farmers -- 8 8 100 Works are now in course of 
broken bal- construction for the remainder 
9 in. ; total, of the district. 
somprising 12in. | Intermittent - 80 acres. 3,750 gal- 2,904,000 | 53 acres - - Dugintoland -~ - 8 3 ll 27 — 
etite and 3 in. lons per acre. 
ep, ashes: - | Intermittent = - — 2,637,800 500 square yards - Collected on sludge filter 1 5 6 83 — 
4, - = beds, and when solid . 
iy! wheeled on land. 
sep, ashes - - | Intermittent — - — 5,866,080 | 44 acres - : — — 8 8 100 — 
a shes - | Intermittent — - — 96,800 600 square yards - Removed by farmers at 1 5 6 83 — 
mi. a cost of 10/. per 
, annun. 
Continuous + 484 square yards — - 832,480 Saeresijs ” 5 5 100 a4 


























ROYAL COMMISSION ON SEWAGE DISPOSAL 


MERSEY AND IRWELL WATERSHE D-continued. 











PARTICULARS as to the methods of Sewage Treatment adopted by the Local Autl 


























dry weather flow 












































‘esr sol “* 
; Estimated Number of Quantity of hae! 
, Population Quantit r Beiese Heaciesiit d | Precipitant used. | Precipitant used 
. y of Sewage Trade Waste in Precipitation Tanks an recipi ipitant 
NAME OF AUTHORITY, Population. Connected up. in 94 Hone Total Capacity. per week. 
Ue pin cate y nes 5. 6. 
PRECIPITATION AND ARTIFICIAL 
FILTRATION—continued, 
(D} CHEMICAL PRECIPITATION AND | 
RAPID (MECHANICAL ?) FILTRATION. 
SEWAGE MIXED WITH TRADE WASTE. da 
Hyde Corporation = - - - - - 30,670 About 30,000 About l dye worss, hat 6 tanks. Total capacity Lime and proto- | Day, 22 grains pe: 
1,250,000 gallons. works, | leather | 450,000 gallons. ~ chloride of iron | gallon ; night, 
during the day; | grains per gallon. 
alumina ferric 
at night. 
Mossley Corporation - a aS Ms 15,000 14,000 to 15,000 250,000 gallons, 6 tanks. Total capacity | Alumina ferric - | 26 cwt. - 
dry renthee flow. 376,630 gallons. usually, but- 
sometimes ferro- 
zone, 
Astley Bridge Urban District Council + - 6,200 5,900 Dry weather flow, 3 tanks. Total capacity Lime and cop- | About 1,450 lbs. of 
120,080 gallons 180,000 gallons. peras and alu- | lime per week; 
per day. mina ferric. 1,450 lbs. of cop- | p 
nos peras per week. | 
Droylsden Urban District Council - - 10,500 10,500 550,000 gallons 6 tanks. Total capacity Alumina ferric - | 30cewt. - 
1,054,080 gallons. 
works, chemical . Ba 
Gorton Urban Distriet Council - - 25,000 Between 20,000 500,000 gallons, Chemical works - 2 detritus and 3 precipa- Alumina ferric - | 10 ewt. per 1,000,000 6 filte 
and 25,000 dry weather flow. tion tanks. Total capa- gallons. ; 
city 1,215,000 gallons. 
Radcliffe Urban District Council = - - 26,000 22,850 1,100,000 gallons = 7 dye works; 3 4 tanks. Total capacity Alumina ferrie - | 14 to 2 tons of alu- | 4 
. ~ 528,000 gallons. mina ferric. 
Reddish Urban District Council - — - 7,500 About 7,500 Probably 150,000 2 tanks. Total capacity | Alumina ferric - | About 25 ewt. 
gallons per day 76,208 gallons. 
(dry weather), a 
considerable quan- 
, wee (probably one- 
half) being manu- 
: facturing refuse. 
Stockport Rural District Council (Offer- — About 4,500 125,000 gallons 3 tanks. Total capacity Alumina ferrie - | About 12 ewt. 
ton) (portion of). 150,000. gallons. 15 ewt. 
(E) CHEMICAL PRECIPITATION AND 
BIOLOGICAL FILTRATION. 
DoMESTIC SEWAGE ONLY. ee a 
None - - - : : : - = — — = — 
“(e) CHEMICAL PRECIPITATION AND 
BIOLOGICAL FILTRATION. 
SEWAGE MIXED WITH TRADE WASTE. | 
Oldham Corporation - cee . - 131,463 Not yet ascer- 3,250,000 gallons 1 dye works; 1 12tanks. Total capacity Copperas and | Automatic, accord- | § 
tained. 2,073,600 gallons. lime water. ing to the quantity | 
of sewage comi 
down. Copper 
about 1 grain - 
gallon, and lim 
about 3°7 g 
per gallon. 
ted be i 
Swinton and Pendlebury Urban District About 18,000 640,000 gallons - |4 tanks. * Total capacity | Limeand co i imea 
Council (Swinton) - - - ens = dry weather flow 216,450 gallons. pc ppem "Fein d 
to the gallon, 
26,000 
°* Je 118 
Swinton and Pendleoury Urban District About 7,000 About - |3 tanks. Total. capacity | Alumina ferric - ee | 4 
Council (Pendlebury). 160,000 gallons 413,550 gallons. we Ferrie | oben eee 
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Method eee 
eekor ot using Filters Aton ot teak _Rate of | Additional ; Number Number Percentage 
(whether . used for Filtration oe pce ts in | Area 6 Lagi Sludge : Ss ~ of 1 S ae Total Sa = REMA 
= F Baar allons ut no ; ‘Samples Samples amples IMARKS. 
aterial ype a or Irrigation. per Acre. Subd for Filtration: How Disposed of. ree é Rete Samples. Belew 
Limit. Limit. Limit. < 
a 10. 11. 12. 13. 
4 ft. 3in., | Not working - | None used - - - 4,094,640 |'About 10 acres — - | By pressing, and after- 9 == 9 — Under an order of Court to 
uyer oe wards taken by farmers, construct further works. 
aon in. ; 
nd sand, 
; chatter, 
ble, 1 ft. 8 in. - 
about Each filter works | None at present - 1,442,320 About 8 to 10 acres | Pressed, and readily dis- 1 4 5 80 = 
a layer, | 8 hours and rest posed of to farmers. 
uzzard | 16 hours per 24 
layer | hours. 
md sand 
low, sand 
3 ft. cinders, | Intermittent - | None - - - - 1,592,360 — Carted away and used 3 5 8 63 — 
gravel; (2) as mauure on grass 
polarite, and land belonging to the 
sete. 6 in., Council. 
vravel. ; | 
rough and Intermittent - | None - = - - 3,078,240 4 acres - - - | Deposited in tanks or 1 6 7 86 a) 
polarite, lagoons and allowed to 
| dry. 
2 inch sand Continuous None at present || 895,400 | Have afarmsituate | By sludge-pressing ma- 2 6 8 75 Works designed to deal with 
te mixed, | 40 ft. above out- | chine. lin. rainfall in addition to 
d, 3 in. pea fall works; the ordinary flow. 
. bean area is about 20 
in. broken acres. 
containing Intermittent - | None - - - 5,324,000 |5 acres to be used Pumped into lagoons 6 6 12 50 The whole of the nominal flow 
 polarite and for land treatment | and air-dried at pre- is passed through the tanks, 
. of gravel and after the works in | sent. but only a portion is filtered ; 
yds. , con- course of construc- additional works are being 
of cinders tion are completed. constructed. 
in. of gravel 
ft. 4 in. top Intermittent, with None - - - - 2,265,120 Total area of land | Partially drained and ol 0 7 0 *These samples are satisfactory 
| Leighton | self-acting sy- owned, 84 acres; | dried in open lagoons as regards sewage impurity, . 
sand, next | phons. 5 acres available | and then allowed to although above the limit, as 
larite and sand by gravitation. dry upon a plot of land, estimated by the oxygen test 
and a small part of it : 
then disposed of to far- 
mers. 
: - | Intermittent  - | None - - - 1,887,600 14 acres - - - | Mixed with gas lime 3 10 13 77 — 
and carted away by 
local farmers. 
h2ft.3in.,|Intermittently. | None- - -~ - 1,243,880 |40acres-  -  - | Farmers in the neigh- 2 6 8 75 The filtratio: area is to be 
carefully | The beds are bourhood take it when increased. 
vine ashes, | filled, allowed to it is pressed into cakes ; 
or dirt or | stand full for a also disposal of any not | 
any kind | certain period, so taken on a small 
into the | emptiei, and portion of land. 
: then allowed to 
remain empty 
for some time 
before being 
J filled again. : 
, cinders 3 ft. | Intermittent - | 10 acres, 50,000 gallons 295,240 27 aeres - : - | Used for farming pur- 5 8 13 62 — 
; per acre. poses. 
i 
3,494 sq. yds. - +=) 217,800 | lacre 35 perches - | Storedonland -— - 8 9 89 — 











and and | Intermittent = - 
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Estimated Quantity 























Population : 
NAME OF AUTHORITY. — | Population. | connected up. ee! 
: il, Di 
PRECIPITATION AND LAND 
FILTRATION. 
(G) CHEMICAL PRECIPITATION AND | 
LAND FILTRATION. 
DOMESTIC SEWAGE ONLY. 
Hindley Urban District Council - 19,000 About 18,000 | 250000 gallons 
Moss Side Urban District Council - : 27,000 27,000 810,000 gallons 
dry weather flow. 
West Houghton Urban District Council About 10500 200,000 gallons 
(Rogers’ arma) (portiot of), 
Wihuslow Urban Daistrict Council — 2,500 _ 
(Northern Works) (portion of). 
Worsley Urban District Council (Booths- —_ 1,650 50,000 gallons 
town) (portion of). 
Chapel-en-Je-Frith Rural District Council 14,129 2,200 50,000 gallons 
(H) CHEMICAL PRECIPITATION AND | 
LAND FILTRATION. 
SEWAGE MIXED WITH TRADE 
' REFUSE. 
Rochdale Corporation = + + - 71 400 Approximately 1,600,000 gallons 
| 50,000 dry weather flow at 
: present. 
Castleton Urban District Council - — - 5,700 5,300 estimated 185,000 gallons 
SUBSIDENCE AND LAND FILTRA- 
TION. 
(1) DoMESTIC SEWAGE ONLY: 
Urban District Council 2,218 2,200 30.240 gallons (dry 
Alderley Edge Urban date Lest 
gallons (wet wea- 
ther). 
Bury Rurai District Council (Tottington) -- 2,009 20,000 gallons 
(portion of). 
(3) SEWAGE MIXED WITH TRADE 
' REFUSE: 
4 ; So FS ee © GE eee 35 000 35,000 1,000,000 gallons, 
Eccles Corporation a ee eaok 
Bucklow Rural District Council (Timper- = © 2,015 ~. 


ley) (portion of). 





3 woollen works ; 





l tannery - - 


a ee 











Character of Number of A ine lantity o 
Beals Waste in | Precipitation Tanks and | Precipitant used. Precipitant used 
Sewage. Total Capacity. per Week. 
3. 4. 5. 
: ry 
= 2 tanks. Total capacity, | Alumina ferric - | About 2 tons - 
500,000 gallons. 
— | 6 tanks. Total capacity, | Alumina ferric - | 35ecwt. - = 


652 660 gallons. 


- 2 tanks. Total capacity, 
450,000 gallons. 


2 tanks. Total capacity, 
39,400 gallons, 





2 tanks. Total capacity, 
26,000 gallons. 


3 tanks in each series, 
worked in duplicate, 
100,000 gallons in each 
series. ‘Total capacity, 
200,000 gallons. 





8 tanks for Roch outfall, 
capacity, 1,410,000 gal- 
lons, ard 3 tanks for 
sucden outfall, capacity 
300,000 gallons. Total 
popreuy. 1,710,000 gal- 
ons. : 


1 brewery. 


Several tanneries 3 precipitaticn tanks. To- 
he capacity, 112,500 gal- 
| lons. 


2small tanks - = Z 





= 2 tanks. Total capacity 
120,000 gallons. 


‘ 


2 silk works, 2 dye | 2 detritus tanks, 2 settling 


works, 1] bleach 


tanks. Total capacity 
works, 


650,000 gallons. 
3 tanks. Total capacity 
64,781 gallons. 








Copperas, manga- 
nese liquor, and 
lime. 


Alumina ferric - | 14 ewt. 
Lime and alumina | 44 ewt, - 
ferric. 
Alumina ferric Sewt - 
Alumina ferric 5 tons - 
Alumina ferric - | 14 ewt. per week - 





None - - 2 
None - - - | None 
None - vy soe HRS 


Copperas, 10 ewt. ; 
manganese liquor, 
7 carboys; 
about 1 ton 5 ewt. | 








ime, 


moe a 

fT ‘ 

LL Tiothe tt 
‘ 2 due i 
nT i) Capea 
 wihepie 
owolla st 
im 6h 
vieteme a 
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derived from information supplied by the Authorities to the Joint Committee—continued. 
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Method An 
Pegs . . j Rate of Additional Number Number Percentage 
4 of "Gaie aes Mee Pa en A Hilipation in | Area ft Land owned Sludge : q of " os Total of = 
; Oo aage Gallons ut not : amples amples Samples REMARKS. 
- al. Fes cucons) or Irrigation. per Acre. used for Filtration. How Disposed of. Above Below Samples. Bolbiv 
sue Limit. Limit. Limit. 
9. 10, ae th aaa, ike 13, z | 
Intermittent -|AboutSacres -  - 50,000 |6acres - - + | Carted away by farmers _- 7 7 100 — 
— 27 acres, intermittent 30,000 104 acres - - — 2 2 4 50 —= 
irrigation. 
deep. Ma- Intermittent + | About 50 acres avail- 968,000 12 acres - - | Carted on the land 3 5) 8 63 The filters have been con- 
on engine able. structed recently in conse- 
the quence of the land being 
being unsuitable for filtration. 
bottom : 
the fine in 
_- 5 acres - - 10,000 4 acres - - -— 1 i 8 88 Rate of filtration caleulated on ~ 
: basis of 20 gallons per head 
per day. 
— 4 acres - - - 12,500 10 acres - - - | Removed by farmers - — 6 6 100 = 
_— 4 acres - - - 12,500 4 acres, of which 2 — — 4 4 100 its 
are available for 
future use. 
— 60 acres” - - . 26,666 31 acres - - - | Pressed, and cake taken 10 9 19 47 = 
; by farmers. | | 
a 
mposed of | Intermittent - | 2 acres, 92,500 gallons 1,863,400 Additional 5 acres, | Air-dried_by means of | 3 3 6 50 Additional area of and only 
deep, from per acre. but not laid out. sludge filter beds ; but lately sanctioned. 
n. and less, about to apply for a 
n luan to erect sludge- 
7 filter, com- pressing plant. 
sravel 7 in., 
_-:123 in., 
_ 3acres - 7 10,080 None - - Sold by contract to = 11 11 100 cs 
_ dry weather neighbouring farmers — 
flow. for a small sum. : i 
Qacres - - 10,000 4acres - -  - | Deposited on remaining 2 6 5 75 _ 
4 acres of land. Total ‘ 
amount of land for fil- 
tration or irrigation, 
P 6 acres, but at present 
only 2 acres are used, 
— 71 acres - 14,035 — Disposed of on the land — 9 9 100 om 
“ . | 
= Qhacres - - 24,108 = Dried and Ee to an 3 ll 14 79 | Rate of filtration caleulated on 
i a 1S 1 









































adjoining farmer. 


























basis of 30 gallons per head 
per day 
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Parvicunars as to the methods of Sewage Treatment adopted by the Local al 











oo Quantit Character of Number of . 
g Population y ; ts 
caer of Sewage in Trade Waste in | Precipitation Tanks and | Precipitant used, 
NAME OF aoe Population. connected up. oc AGS avast: Total Capacity. : 
a % i 2; 3. 4, 5. 
BROAD IRRIGATION. 
(k) DomMEsTIcC SEWAGE ONLY: 
Altrincham Urban Distriet Council- — - 12,700 About 16,000. In- | 380,000 gallons, a Small tank to intercept | None - 
cludes some out-| dry weather flow. grosser solids. 
side population. 
Ashton-on-Mersey Urban District Council 5,000 About 4,560 About — 1 tank. Capacity 5,000 | None - 
150,000 gallons. gallons. 
Blackrod Urban District Council -  - 750 750 7,500 gallons ~~ — None 2 hh ~ 
Bowdon Urban District Council —- - 2,800 About 2,500 138,250 gallons = 3 tanks. Total capacity | None - 
2 here is no doubt 34,537 gallons. 
the figures given 
include much rain 
‘: and spring water. 
Irlam Urban District Council - - - 4,653 2,500 62,500 gallons — = 
Lymm Urban District Council- -—— - 5,000 About 4,500 About ss 1,000 lineal yards of deeply ’ 
70,000 gallons. excavated carriers, with 
weirs giving upwards of 
25,000 cubic feet capacity, 
in which the sewage is 
impounded. 
Stretford Urban District Council - - 26,000 8,500 500,000 gallons = — 
Westhoughton Urban District Council | — About 1,000 About — — 
(Dog Holes) (portion of). 10,000 gallons. 
Westhoughton Urban District Council — About 1,000 About = _ 
(Marsh Brook) (portion of). 15,000 gallons. 
Wilmslow Urban District Council (South- — 3,000 a — — 
ern Works (portion of). 
Withington Urban District Council 42,790 42,790 About 24 million _ — 
(includes Levenshulme). gallons (half sub- | 
soil water). | 
Bucklow Rural District Council (Dunham — _ 450 _ ~ 2 tanks. Total pelos None - 
Massey) (portion of). Remainder flows 14,400 gallons. 
through Altrin- 
cham U. D. C 
Bucklow Rural District Council (Hale) == 2,740 — — 1 tank, Total capacity 
(portion of). 5,625 gallons. 
Bucklow Rural District Council ene = 1,000 15,000 gallons _ 2 screwing tanks. Total | None - 
enden) (portion of). capacity 13,500 gallons. 
(L) SEWAGE !MIXED WITH TRADE 
REFUSE : 
Leigh Urban District Council - + - 32,000 32,000 — 1 print works © - = 
Worsley Urban District Peanat (Barton = 15,425 300,000 gallons and Dye and bleach , None a . e 5 
Qld Hall) (portion of). (including 5,325 160, 000gallons from. works. 
from Little Hul-| Little Houlton dis- | 
ton U. D. C.| trict. Total 460,000. 
District). _ gallons. 
be 13,000 260,000 gallons | Dye works - c Small detritus tank . 


Barton Rural District ade (Urmston 


poaiid) ving er of). 
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MERSEY AND IRWELL WATEBRBSHE D-continued. 
PONE | 


d, derived from information supplied by the Authorities to the Joint Committee--continued. 








eee 



































a 























Method | i. 
: : Rate of» Additional Number Number Percentage 
core a ee Area of Land Filtration in | Area of Land owned Sludge : of 0) Total of 
(whether used for Filtration Gallon Saris Sarin eee ena Paes 
rial. Intermittent or Irrigation. gpa me Heed How Disposed of. er dee: ; Sard E 
‘Tate pee aitinuont © per Acre. used for Filtration. Above Below Samples. Below 
a Limit. Limit. Limit. 
9. 10. iil 12. | BE 

47 acres - © - 8,085 . — Used upon land not irri- 5 is 14 50 Are acquiring further area of 
gated. 755 acres. 

About 84 acres - : 17,647 Sacre - : Dried on land and given | — i iT 100 —~ 
away to farmers. | 

\7Zacres = + - 422 = On land db abn al - 4 4 f 100 _ 

About 7 acres set out 19,750 Land leased, 2 acres The farmer who empties | 1 10 11 91 The settling tanks merely in- 
in beds and planted the tanks uses it, tercept the grosser solids, 
with willows. - - 

5 acres in use planted 12,500 10 acres, the surface | Sludge is put on the | — 5 5 100 — 
with willows, under- | . of which is 16 feet | land. 
drained, 5 to 6 feet above the jinvert 
deep. f of sewer. 

15 acres planted with 4,666 — Periodically cleaned out — — = —_— _ 
willows. : of carriers and used as 

top dressing. 
57 acres 2+ - - 8,772 2dacres- - - Pumped on to the land — 7 100 The remainder of the township 
: from receiving tank. is connected to the Manchester 
system. 

15 acres - - - 666 7 acres - - - | Whole of sewage irriga- — 4 4 100 ~- 

ted on land. 
e 
10 acres - - - 1,500 4 acres - - - | Whole of sewage irriga- 1 3 4 75 — 
ted on the land. 
5acres - - - 12,000 : 5 acres - - - _— — 12 12 100 Rate of filtration caleulated on 
basis of 20 gallons per head 
per day. 

49 acres - ~ = - 51,020 2 acres - : - | Used as manure upon 4 4 8 50 A scheme is in hand for ad- 

land. ditional works. 
3$ acres - - 3,857 -- Dried on land, and given 1 6 7 86 Rate of filtration calculated on” 
to farmers of same basis of 30 gallons per head 
farm. per day. 

13 acres - - - 6,323 — Dried on land, and mixed oa) 14 1 82 Rate of filtration calculated on 
with horse manure for basis of 30 gallons per head 
cropping spare land. per day. 

4hacres - - = 3,333 . — Dried ané carted off 3 7 10 70 se 
140 acres - : - 4,000 80 acres - - : — 3 2 5 40 Rate of filtration caleulated on 
basis of 20 gallons per head 
er day. These works have 
ately been entirely remodel- 
led, precipitation tanks, &c., 
built, and the sewage of 
Atherton has been brought to 
them. ; 

42 acres - - - 10,952 86 acres - - - | Used by farmers on land 6 3 9 33 : Pty 
adjoining. 

l7acres - - - 15,294 — Removed by farmers - 2 3 5 60 Additional land being set out. 


30 
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ROYAL COMMISSION ON SEWAGE DISPOSAL ! 


MERSEY AND IRWELL WATERSHED—contcnued. 





SUMMARY OF RESULTS OF DIFFERENT METHODS OF TREATMENT. 





Number 
of 
Works. 


Number of 
Samples 
Above Limit. 


Number of 
Samples 


Below Linit. 


Total 


Samples, 


Percentage of 
Samples 
Below Limit. 





to 


to 


(F) CHEMICAL PRECIPITATION AND BIOLO- 


| (4) CHEMICAL PRECIPITATION AND LAND 


SUBSIDENCE AND LAND FILTRATION. 





CHEMICAL PRECIPITATION ALONE. 
(A) DomMESTIC SEWAGE ONLY : - - 
(B) SEWAGE MIXED WITH TRADE WASTE - 
PRECIPITATION AND ARTIFICIAL 
FILTRATION. 


(C) CHEMICAL PRECIPITATION AND RAPID 
(MECHANICAL?) FILTRATION. 


DoMESTIC SEWAGE ONLY e - a 


(D) CHEMICAL PRECIPITATION AND RAPID 
(MECHANICAL?) FILTRATION. 


SEWAGE MIXED WITH TRADE WASTE - 


(E) CHEMICAL PRECIPITATION AND BIOLO- 
GICAL FILTRATION. 


DOMESTIC SEWAGE ONLY - - - 


GICAL FILTRATION. 


SEWAGE MIXED WITH TRADE WASTE - 


PRECIPITATION AND LAND 


FILTRATION. 
(G) CHEMICAL PRECIPITATION AND LAND 
FILTRATION. 
= a 


DOMESTIC SEWAGE ONLY - 


FILTRATION. 


SEWAGE MIXED WITH TRADE REFUSE - | 


(1) DOMESTIC SEWAGE ONLY - . - 


(J) SEWAGE MIXED WITH TRADE REFUSE - 


BROAD IRRIGATION. 


{K) DOMESTIC SEWAGE ONLY . . - 


(L) SEWAGE MIXED WITH TRADE REFUSE 





83 


37. 


32 


None 


6 








128 


37 


None 


to 
bo 


31 














69 


None 


30 


37 


- 110 
19 





100 
10 


78 


None 


73 


84 


48 


89 
87 


82 ~~ 
42 





TATTON, M. Inst. C.E. 
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FA ype dix ce 
APPENDIX No. IV. Sa asin 


PARTICULARS as to the Meruops or Sewacr TREATMENT adopted by the Locan AutrHoritres in the West * 
Ripinc oF YORKSHIRE. 


Sewage Disposal Works in the West Riding of Yorkshire. (Particulars furnished by the Sanitary Authorities except 
where otherwise stated.) 


West Riding Rivers Board, H. Maciran Wrrson, Chief Inspector. 
SETTLEMENT OR CHEMICAL PRECIPITATION FOLLOWED BY ARTIFICIAL FILTRATION AND 
FILTRATION THROUGH LAND. 


~ BARNOLDSWICK URBAN DISTRICT.—BARNOLDSWICK SEWAGE WORKS. 


Date completed and brought into operation . March, 1897. 
Engineer ay eeee a Brierley & Holt, Blackburn. y 
Whether sanctioned by L.G.B. | o¥es. 
Area and population or number of houses drained | About 2,500 houses. 
Average daily flow of sewage in dry weather — About 45,000. 
Nature of sewage (domestic or mixed with trade | . eee es 
refuse). Is surface water included! y | Wholly domestic. No. 
Number of water closets in area drained | 30 W.C. 800 tippers. 
LAND. 


| & acres. 


Total area ‘is eet ee 
Whether underdrained, and how? . | va Agricultural drain pipes. 
45 acres. 


Nett area upon which sewage can be treated 
TANKS. 

Number and total capacity 

Used all together, or in series 

Whether flow of sewage continuous, or time) — Settlement allowed. 


3. 35,620 gallons each = Total 106,860. 
_ In series. 


allowed for settlement fi 
CHEMICALS. ; 
Nature | Ferozone (International Company’s system), 
Quantity From 8 to 10 grains per gallon. 
How added _ By patent mixer. 
FILTERS. 


Number and total area 3. About 18 x 30 feet each. 
Construction _ Rough gravel sand Polarite sand. 


Whether used continuously or intermittently, | 
and Gif the latter) whether on Dibdin’s ; | 
method 3 

STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 3. 


Construction—whether fixed side weirs,| | 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average fiow| | About double volume. 
when storm overflows begin to act 

COST OF— 

Land 

Laying out of land Do. 

Tanks Do. 

Filters ‘ EPs : si 

SLUDGE. | 1895. 1896. a 1897. 
Amount No returns made. 
How dealt with Do. 

Cost, or Do. 
Return — . Do. 

PRODUCE. | 
Crops : 
Value | 

WORKING EXPENSES. 
Labour 
Chemicals 
Pumping 


Intermittently. No. 


Adjustable valves. 


1 have no figures. 
Do. 








( Satisfactory ... 4 ° Above limit... 1 
Reports of Inspectors 1 | Analyses’ - 
Unsatisfactory 15 as | Below limit... 1 
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oe ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Appendix 4. FEATHERSTONE URBAN DISTRICT.-SOUTH FEATHERSTONE SEWAGE WORKS. 
etn Secdete completed and brought into operation 
a Sngineer Mr. Geo. Hodson, M.1.C.E., Westminster. 
Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained | Present time 1,395 houses. Area about 1,400 acres. 
Average daily flow of sewage in dry weather 75,000 gallons per 24 hours. 
Nature of sewage (domestic or mixed with trade poesia nw title trade 
refuse). Is surface water included ? 1 aa PRs ; “ 
Number of water closets in area drained About 30. 
LAND. 
Total area 29 acres, 
Whether underdrained, and how? Yes. At 6 feet deep, 5 yards apart, 3-inch tiles. 
Nett area upon which sewage can be treated | About 12 acres. 
TANKS. 
Number and total capacity 2 tanks, 100 x 50 x 2 feet 3 inches. 3 tanks, 60x 30x 3 feet, one’ 
of which now converted into Dibdin filter. . 
Used all together, or in series In series. 


Whether flow of sewage continuous, or time) | Continuous. 
allowed for settlement 


CHEMICALS. ; 

Nature | Alumino-ferric. 

Quantity 

How added In blocks in sewage flow. 
FILTERS 


Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, ) 
method f 


STORM OVERFLOWS. 4 
Number on line of sewers and at outfall works | Three on sewers, | at outfall. Lt 


Construction—whether fixed side Teena 


: é ‘ Fixed weirs. 
leaping weirs, or adjustable valves nee 























Proportion of flow in sewer to average flow) | 2 act when sewer 3 full, one when sewer is gorged and under 
when storm overflows begin to act if pressure. 

COST OF— 

Land Have not these particulars. 

Laying out of land Do. 

Tanks Do. 

Filters 430.5 eee . 2 cals _s 

1895. 1896. | | 

SLUDGE. aa a m 

Amount No particulars kept. Sludge dug ito land as made. 

How dealt with BAG. 

Cost, or Do. 

a { 

teturn Do. 
PRODUCE. a | 

Crops Mangle Wurtzel. Turnip, Swede. Rye Grass, Oats. 

Value | Crops are worth about £100 per annum. 
WORKING EXPENSES. | 

Labour Cannot allocate these particulars. 

Chemicals Do. : | 

f~ * 
Pumping Do. 
( 
‘Satisfactory ...° 8 : ( Above limit ... 1 


Leports of Inspectors - Analyses- 


| Unsatisfactory 15 | Below limit ... 1 
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FEATHERSTONE URBAN DISTRICT—SNYDALE SEWAGE WORKS. Appendix . 
Date completed and brought into operation | October, 1898. 
Engineer ‘ | Messrs. G. & F. W. Hodson, Westminster. W. A. Palliser, 
Whether sanctioned by L.G.B. ' Yes. [Resident Engineer for the works. 


Area and population or number of houses drained _ About 2,500 acres. Population, estimated, 4,000. 


Average daily flow of oe in dry ned en | Not gauged, but about 70,000 gallons for 24 hours. 
Nature of sewage (domestic or mixed with pds} b Dothestic. | Yess'to'somne’extent. 


About 20. 


refuse). Is surface water included ? 


Number of water closets in area drained 





LAND. | 
Total area | 7 acres. 

Whether underdrained, and how ? No. 
Nett area upon which sewage can be treated | 6 acres. 

TANKS. 
Number and total capacity One inverted cone tank. 60,000 gallons. 
Used all together, or in series ' 

Whether flow of sewage continuous, or time) | Continuous. 
allowed for settlement 5 
CHEMICALS. 
Nature Alumino-ferric. 
Quantity ‘+ Not yet decided. 
How added In blocks in sewage flow. 
FILTERS. 


Number and total area Seven. One of about 200 square yards, 6 of total area 300 
square yards. 


Construction 9 inches clinker, 26 inches coke, 6 inches coal or broken stone. 
Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works | Two on sewer, one at outfall. 


One continuously for 6 days, 1 day’s aération; six inter- 
mittently. 


' 


Construction—whether fixed side weirs, \. k Wixed weirs: 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | When sewer running ? full. 


when storm overflows begin to act 





COST OF-- 
Land. 
pat 
Laying out of land | 
Total cost £8,500. 
Tanks 
Filters 
SLUR GE. 1895. | 1896. | 1897. 
Amount -, Loa ee ewe jo 
| Not yet ascertained. | : 
How dealt with | | | 
. Do. | 
Cost, or . | 
Do. | 
Return . | | 
Do. 
PRODUCE. , . | 
| Ses Do. | | 
Value ee | 
WORKING EXPENSES. , | | 
Labour . Do. : | 
Chemicals | Do. | 
Pumping Do | 
| | 
: { Satisfactory ... 9 ‘Above limit ... 
Reports of Inspectors » ors teih ip ary 
| Unsatisfactory 3 [Below limit ... - 
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34 ROYAL COMMISSION ON SEWAGE DISPOSAL; 


er a 


NORMANTON URBAN DISTRICT._NORMANTON SEWAGE WORKS. 


Date completed and brought into operation 


. Engineer 


Whether sanctioned by L.G.B. 

Area and population or number of houses draimed 

Average daily flow of sewage in dry weather 

Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 


Total area 

Whether underdrained, and how? | 

Nett area upon which sewage can he treated | 
TANKS. } | 

Number and total capacity | 

Used all together, or in series | 


Whether flow of sewage continuous, or time ) 
allowed for settlement j 


CHEMICALS. 
Nature 





Quantity 
How added 
FILTERS. 


Nunber and total area 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s ; 
method J 

STORM OVERFLOWS. | 

Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) | 
leaping weirs, or adjustable valves | 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 
x F ae } 
COST OF— 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
» Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals / 


Pumping 


—————— ee aaenaeneneae 
ee Se eee 


( Satisfactory ... 17 
Reports of Tuispectors 
| Unsatisfactory 2 


1887. 

Messrs. Brundell & Simmons, Doncaster. 
Yes. 
1,228 acres. 12,570 estimated population. 
100,000 gallons. 


(1) Domestic. (2) Yes. 
49. 


44 acres. 
4x6 inch field pipes, branches 12 feet apart. 


94 acres. 


Three. 75,000 gallons. 
Used all together. 


Continuous. 


Alumino-ferric. \ | 
14 ewts. per week. 


Tn slabs as delivered. 


Three. 


12 inches of gravel, 12 inches of polarite and sand, and 15 
inches of sand. 


Intermittently. No. 


Two. 


Fixed side weirs. 


Say normal flow } when overflow acts ? 


£1,083 11s. Od. 
£338 8s. Od. 
£345 18s. 2d. 


£317 1s. 8d. Engine house and machinery £528. 11s. 11d. 








; 1 eas, 1896. 1897. 





Given to farmers. | Given to farmers. Given to farmers. 








Grass. Grass. | Grass. 
. | 128. 6d. 
£106 17s. 2d. £94 1s. 10d. £178 12s. 10d. 


£142 10s. 5d. 


£114. 8s. 10d. £123 7s. 6d. 


£104 11s. 6d. 


| 
£143 19s.” Od. | £98 Ts. 2d. 


{ Above limit... — 
Analyses qin, 
{ Below Innate <. 
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tAW MARSH URBAN DISTRICT.—RAWMARSH SEWAGE WORKS. 


Date completed and brought into operation 

Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained | 

Average daily flow of sewage in dry weather 

Nature of sewage (domestic or mixed with trade) 
refuse.) Is surface water included ? J 

Number of water closets in area drained 

2QU0G: +» 


LAND. 
Total area 


Whether underdrained, and how ?! 


| 
es 


Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity 
{ 


Used all together, or in series 


“Whether flow of sewage continuous, or time | — 
allowed for settlement ‘fy 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 


Number and total area 

Construction 

Whether used continuously or inter mittently, an 
and (if the latter) whether on Dibdin’s 
method ? | 


STORM OVERFLOWS. 


Nuinber on: line of sewers and at outfall» works 


Construction —whether fixed side weirs,) 
leaping weirs, or adjustible valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF — 
Land 


Laying out of land 

Tanks 

Filters 
SLUDGE. 


Amount 


How dealt with | 


Cost, or 


Return 


PRODUCE. 
Crops 


Value 
WORKING EXPENSES. 
Labour 
_ Chemicals 


Pumping 


Satisfactory 7 


LU nsatisfactory 23 


Both. 


Be 3-inch agricultural pipes, ¢ 


as the contract has not been certified for by the Engineer. 


Appendix 4 
17th December, 1896. 

Mr. J. Platts, Rotherham. 

Yes. 

| 1,581 acres. 
250,000. 


2,668 houses. 13,340 population. 


Partly. 
327. 


Eleven acres. 

25 feet 0 inch apart, average depth 
1 foot 10 inches, and foiduciad into 9-inch main carrier and 
open dyke fo the River Don. 

8 acres. 


3 nests of 100,776 gallons each. 


Tn series. 


Not continuous. 4 to & hours allowed for settlement. 
Ferozone. 
16 grains per gallon. 


By Kierby’s mixing apparatus. 


4=1,170 square feet. 


Polarite. 


Intermittently. - No. 


4; none at outfall works. 


2 adjustable valves. 
2 fixed side weirs. 
if The adjustable valves are never opened, and one side weir is 
| fixed too high to act, and one at the pumping station does 
not come into operation until all the storage tanks are over- 
| flowing. Capacity 140,000 gallons. 


£1,942 13s. Od. 


£6,865. We are unable to ascertain the cost of each separate, 





1897. 


589 tons per ann., contain- 
ing 50 per cent. moisture, 
or “about 300 tons dry. 

Given to farmers. 


Pe 


wae as ear Sar! 


1896. 





Gas 


No. special labour. 
Gas 


| engine to pump. 
| account, £20 3s, 2d. 
Dog * 


Rye grass sold for about 
£4, ‘and 10'tons in stoek. 


2 4 
0 0 


8s. 
cludes 


10d., which in- 
all expenses in- 
curred (labour only 
£86 3s. 2d.) 


( Above limit.it,. ] 








4 row 


Ani Lyses- 


| Below limit 3 
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36 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


i Ll 


THORNTON URBAN DISTRICT—THORNTON SEWAGE WORKS. 


Date completed and brought into operation September 25th, 1895. ve 
Engineer John Drake, A.M.I.C.E., Queensbury, near Bradford. 
Whether sanctioned by TAP: Yes. 

Area and population or number of houses drained | 141 acres. 800 houses. 4,000 population. 

Average daily flow of sewage in dry weather 120,000 gallons. 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Domestic and surface water included. 
Number of water closets in area drained 


LAND. 
Total area ¥d 4 acres 29% perches. 
Whether underdrained, and how ? Underdrained. 4-inch land tiles. 


Nett area upon which sewage can be treated About two acres. 


TANKS. . | 
Number and total capacity Receiver 126,562 gallons, 6 precipitation tanks 225,000, 
Used all together, or in series In series of three. 


Whether flow of sewage continuous, or time} 


allowed for settlement Continuous flow. 


CHEMICALS, ei 
Alumino-ferric. 
- Nature | 
Quantity 
slabs was 1 a i. 
Upw.cnae é In slabs washed in open channe 
| 
| 
FILTERS. 


-o, each 60 feet x 20 feet =133 yards each. 
Number and total area, sae 


: Sand only. 
Construction ¢ 


Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdin’s; , Intermittently. 
method 7 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Three. 
A ad 


Construction—whether fixed side bos as 9 Overleaping. 


leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


4. volumes. 
£496 11s. 4d. 


Tanks lee, 12s. Od. 


J ae 


1895. 1896. 1897. 


Filters 
SLUDGE. 


Amount 





ik 
Laying out of land | 
| 
| 
1 
| 
{ 


How dealt with As manure by farmers and others. 


Cost, or : 
Return None. 


PRODUCE. 
Urops 
Value Do. 


WORKING EXPENSES. : ae 
Labour £34 9 «0 39 0 O 


AWiowed Caretaker as part salary. 


2) 5 OD co a | ia ( 4 
Chemicals £33 16 6 | Lions 











. ; at | 
Fumpivg | None. | 
| 


Satisfactory ess 15 ie Above limit ... 3 
Reports of Insp2ctors pnalyses |B loaders 
Aatisatistactory 5 Below limit ... -- 
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re 


DONCASTER RURAL DISTRICT.—_CONISBROUGH 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included? J 


Sumber of water closets in area drained 


ND. 
Total area 


oe 







- Whether underdrained, and how? 
Nett area upon which sewage can be treated 


TANKS. ; 
-Number and total capacity 


' Used all together, or in series 


Whether flow of sewage continuous, or time | 





: 
allowed for settlement — 


CHEMICALS. 
4 Nature 


, Quantity 
How added 
FILTERS. 


Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dios 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves 


; Proportion -of flow in sewer to average flow 
when storm overflows begin to act 


COST OF-- 
S ' Land 











Laying out of land 
Tanks 
Filters 


Crops 
Value 


WORKING EXPENSES, 
Labour 


Chemicals 
Pumping 


Satisfactory ... 18 
Reports 0° Inspectors} 


| Unsatisfactory 





SEWAGE WORKS. 


George White. 

Yes. 

1856. Population 9,280. ’ 
855,000. 


Domestic. 
About 20. 


3 acres. 
Underdrained. 4 inch pipes. 


94 acres. 


Three, 66 feet x 27 feet x 6 feet, capacity 57,888 each. 


Alternative. 


Continuous. 


International purification by means of the addition of poate 
and ferozone. 


Six. 2,364 square feet. 


Broken stone, gravel, and polarite. 


Intermittently. 


One near ferry and one near outfall site. 


Adjustable. 


tole 
Ps 


One and 





1895. 








- 


Above limit os 
Analyses ‘ 
| Below limit .. i 
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Appendix 4, HEMSWORTH RURAL DISTRICT._SHAFTON TWO GATES SEWAGE WORKS. 
Pr. Date completed and brought into operation ; 1892. 
Engineer T. H. Richardson. 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) | 


oy : mestic sewage only. 
retuse). Is surface water included 2 dua eae . 
Number of water closets in area drained 
: | None. 
LAND. | 


Total area 


s acre. 


ther pdraq ; 44 4 
Whether underdrained, and how? VONTAE arid eed gab 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


2 acre. 


Two tanks, 10 feet 0 inch x 10 feet 0 inch each 3 feet deep. 
Used all together, or in series 





Used in series, | 
Whether flow of sewage continuous, or time) | 


allowed for settlement y Continuous flow. ns 

CHEMICALS. 

Nature 

7 | None. 

(Quantit 

Quantity Do. 

How added ie 

Do. 

FILTERS. 


Number and total area 2 filters, 16 feet 0 inch x 16 feet 0 inch each 4 feet deep. 


Construction 





Sand and polarite. 

Whether used continuously or intermittently, ) | iy oe 
and Gf the latter) whether on Dibdin's| | Continuous flow. 
method ) 


BTORM OVERFLOWS. 
Number on line of sewers and at outfall works | 


None. 
Construction—whether fixed side weirs, ) | D 
leaping weirs, or adjustable valves hes 
Proportion of flow in sewer to average flow) D 
when storm overflows begin to act ye: 
COST OF— 
Land 


And easements, £175 Os. 0d. 





Laying out of land 


Tanks 





Filters ii ial a 1, 


1895. 1896, 1897. 





SLUDGE. ne < 


Amount 


i ot utilized. 
How dealt with Not utilize 


Cost, or 
Return 


PRODUCE, f 
None. 
Crops 

Value 


WORKING EXPENSES. ’ 


: area 
Rhenoar £3 6s. Od. per quarter, including Shafton. 


i None. 
Chemicals : e 


\ 


one. 
Pumping None 








wee ‘Satisfactor, ... 14 . Above limit 
Reports of Inspectors- Analyses: 


| Unsatisfactory | Below limit 





HUNSLET RURAL DISTRICT.—HALTON 


Date completed and brought into operation 
Engineer 

‘Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sews ic or mi ri rade) | ; 
oe Re Mer eeemaiiy oF mixed with inede) - Domestic. Part surface and part roof water of a small part. 


refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


‘CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


‘STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


‘COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 5 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops: 


Value 


‘WORKING EXPENSES. 
Labour 


Chemicals 
‘Pumping 
Satisfactory... 10 


Reports of Inspectors { ' 
Unsatisfactory 5 


1213, 
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(PORTION OF TEMPLE NEWSAM) SEWAGE WORKS 


January, 1898. 
_ Sam Shaw, Dewsbury. 


| 


| 316 houses. Surface water into storm water sewers. 
| About 12,000 gallons. 


_ Eighteen. 


‘ 
i 
| 
| 
| 


Two. 20,000 gallons. 


Together or separately. 


Continuous. 


| Alumino-ferric. 
| 41 ewts. in six months. 


Slabs on end or edge at point of discharge from sewer. 





Four. 1,740 feet super. 


Drain tiles on bottom, general mixture—gravel, coke breeze, 
and burnt shale. 


Intermittently. No. 


One at outfall. 


Small weir adjustable. 


The whole could be let go. 


Vian £500 


J 





1896. 1897. 1898. 
ae z “About 7 to 8 tons. 








When cartable to land, 


H 
| Run from tanks on to clinker bed faced with ashes to drain. 
About £20 per year 


Above limit ... — 


Analyses} aia 
Below limit’... -. 


H 
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ROTHERHAM RURAL DISTRICT.-CANKLOW (WHISTON) SEWAGE WORKS: 
Date completed and brought into operation 1897. iii sana beac 
Engineer out | J. Platts. ‘ ree ee 
Whether sanctioned by L.G.B. No. . , 


Area and: population or number of houses drained | 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included 2 J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage 
allowed for settlement 


CHEMICALS. 
Nature 


continuous, or time }- 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, ) 
and (if the latter) whether on Dibdin’s 
method J 

STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether 


fixed side weirs, ) | 
leaping weirs, 


or adjustable valves 4 


Proportion of flow in sewer to average flow \ } 
when storm overflows begin to act J 


COST OF— 
Land 





Laying out of land | 
Tanks 
Bites —— 


SLUDGE. 


94,360 gallons, estimated. ~ 


221 houses. Hstimated population, 1,200. 


Domestic. No trade sewage. 
caught in tubs. i 
Three. 


A little yard water. Roof water 


ii 


2 acres. 
Yes. Every 10 feet. 


14 acres, 


virtTye ? 
AED Peake 


Nest of 5 on Magnetite’s system. 1,700 gallons each. 


Used continuously. 


Continuous. 


Magnetite’s Co.’s ferral. 


6 ewt. per 1,000,000 gallons. 


Placed under pump outlet in bulk and mixed in mixing race. 


9 


par 


200 square feet each, 


Brick walls, filtering, and magnetite sand medium. 


Alternate 24 hours. Not Dibdin’s method. 


None. 


£400. 
£429 
£30C iar f- 
£300. 4} 

1895. 





1896, 18975 ETT. TA 








Amount 





How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


-. WORKING EXPENSES. 


Labour 
Chemicals 
Pumping 


(Satisfactory ie ee 


Repotts of Tnspectors 
| Unsatisfactory 1 


‘14 tons per week, fairly dry. 
| Spread out. on’ ‘adjoining 
fields. ry 
INil. + ta 


i 


Not yet planted. Y . 


ay Set he & « ~ — 
10s. per week... ....4,..7 


£26 per annum: -»,/') 





£25 per annum, say £5 for 
oil, waste, and renewal. 





; i Above limit ... — 
», Analyses 


| Below limit ...° - 


APPENDIX. 
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SADDLEWORTH RURAL DISTRICT—DELPH, DIGGLE, AND DOBCROSS SEWAGE WORKS. 


Date completed and brought into operation 

Engineer 

Whether sanctioned by L. G.B. 

Area and population or number of houses arene 

Average daily flow of sewage in dry weather 

Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? i 

Number of water closets in area drained 


LAND. 
Total area 





| 


Whether underdrained, and how 2 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


| 
! 
{ 
| 
} 
H 
| 
| 
| 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


ig ILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether onj Dibdin’s 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


| 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF. 
Land 


Laying out of land 
Tanks 
Piers os c 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return | 
PRODUCE. | 
Crops | 
Value | 


WORKING EXPEN SES. 
Labour | 


r | 
Chemicals 


' 
} 
bs 





Pumping 


28 


- 


Satisfactory ... 
Reports of Inspectors { 


Unsatisfactory 2 
1213. 


31st December, 1896. 

eae Ath) McCallum, Manchester. 
es, 

Population 4,160. 

41,600 gallons (estimated), 


Domestic. A portion of surface water conveyed to works. 


| 43 acres. 
| Partially. 


| 14 acres. 


2 tanks, each 17 feet 6 inches diameter x 12 feet 0 inches deep. 
36, 079 gals. 
Sometimes together, sometimes singly, according to flow. 


Continuous flow. 


Alumino-ferrie. 
About 9 ewt. per week. 


Basket in inlet channel. 


3 beds, each 28 feet 9 inches x 15 feet O inches ; 144 square yards. 


About 2 feet 5 inches filtering material in centre, made up as 
follows :—Sand 7 inches, polarite 6 inches, mixed with 4 
inches sand, pea gravel 2 inches, bean aravel 3 inches, walnut 
gravel 2 inches, boulders 5 inches. 


| Intermittently. 


7 on sewers, 1 at works. 


Fixed weirs on sewers, automatic arrangements at works. 


7 to 10 times. 


£1,103. 


Not yet completed. 





1896. | 1897, 


1895. 





Run into lagoons, dried and usedas manure by farmers. 








None. 


{ Above limit ... 2 
» Analyses 
_ (Below himit _ cs 

HK 2 
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SWINTON URBAN DISTRICT.—_SWINTON SEWAGE WORKS. (Alterations and Additions). 


Date completed and brought into operation 20th December, 1898. 
Engineer R. Fowler, C.E. 
Whether sanctioned by L.G.B. Yes. Amount £2,000. 
Area and population or number of houses drained ; 2,284 houses. 
Average daily flow of sewage in dry weather About 150,000 gallons. 
Nature of sewage (domestic or mixed with trade ) . . Ae 
refuse). Is surface water included ? J BR tea aay SA 

Number of water closets in area drained’ 116. 
LAND. 

Total area 6°647 acres. 

Whether underdrained, and how? Yes. 


Nett area upon which sewage can be treated 5 acres. 


TANKS. 
Number and total capacity Two. 42,587 gallons each=85,174. 
Used all together, or in series Together. ‘ 


Whether flow of sewage continuous, or time) _ Continuous. 
allowed for settlement 


ZY 


CHEMICALS. 

Nature Alumino-ferric. 

Quantity | 8 to 10 grains per gallon. 

How added Slabs of alumino-ferric placed in channel dissolving in the — 
sd | _ sewage in proportion to the depth of immersion, 
FILTERS. 

Number and total area | 4=600 square yards. 

Construction Coke breeze. 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | Five. 


Construction—whether fixed side weirs, \| Fixed side weirs. 
leaping weirs, or adjustable valves 


Dibdin’s method. 


. . a : i ] Apise 
when storm overflows begin to act the rate of 600 gallons per minute, all above that quantity 


Proportion of flow in sewer to average ie When the rainfall increases the volume to be pumped exceeding 
eS 
discharges untreated. 


COST OF— ee | 
teen | > 22, Loo. 





1 No record. 
Laying out of land 0 recor 


Tanks 


x 


penn 15s. 4d. 








Filters 1895. | 1896. 1897. 


| 
SLUDGE. a 
Amount 
f 





How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKIN” «-3PENSES. 
Labor 


Chemi7a's 
Pumping 
oa Above limit —- 


f Satisfactory ... 2 


Reports cf Inspectors Analses| 


| Unsatisfactory 16 Below limit ~- 


; 


ee 


— 


See 


‘ 


APPENDIX, © "43 





TONG URBAN DISTRICT.—DUDLEY HILL SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses: drained 
Average daily flow of sewage in dry weather 


refuse). Is surface water included ? 
Number of water closets in area drained — 


LAND. 
Total area 


Nature of sewage (domestic or mixed with bali 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement J 


CHEMICALS, 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittent] Y> | | 


| 
| 
| 
| 


| 


and (if the latter) whether on Dibdin’s; | 
method | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


j 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


epen storm overflows begin to act 


a 


Appendix 4, 


Used first time November 21st, 1898, but not completed. 
John Drake, A.M.LC.E., Queensbury. 

Yes, 

227 acres drained. 1,200 houses at 5=6,000. 

Estimated 180,000 at 30 gallons per head, 


Mixed sewage. Yes, 


4 acres 2 roods 12 perches enclosed for filtration areas. 
Yes, by 4-inch land tiles, 11 yards apart in lines. 
14,085 superficial yards = 2 acres 3 roods 26 perches. 
Receiving dams, 126,562 gallons. 


225,000 gallons, 
In series of 3. 


6 precipitating tanks 


Continuous. 


Alumino-ferric. 
About 3 ewts. per day, 


In slab in open channel. 


No. 2, each 360 yards superficial, 


Sand and polarite, 


Will be used continuously and alternately. 


One. 


Fixed leaping weir. 


s { 
Proportion of flow in sewer to average me | 7 Volumes. 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
— Amount 


How dealt with 
Cost, or ' 


Return 


PRODUCE. 


Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Satisfactory ... 7 
Reports of Inspectors | 4 
| Unsatisfactory 12 


| 
| 
| 
| 
| 
| 
| 
j 
| 
| 
| 
| 
| 


| 
| 


| 
| 


{ 
| 
| 
| 





Not yet paid for. Amount of loan sanctioned, £5,900. 
yh enanvar tender accepted £5,850. The works not measured 
off and certified. 





1896. 








Not been ascertained yet. 





Above limit ... - 


Analyses 
: Below limos... | 
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WAKEFIELD RURAL DISTRICT.—CRIGGLESTONE SEWAGE WORKS. 


Date completed and brought into operation Early in 1897. 
Engineer Frank Massie, Assoc. M.Inst. C.E., Wakefield. 
Whether sanctioned by L.G.B. Yes. 


. . | . 
Area and population or number of houses drained | 520 acres. 810 population at present. 
Average daily flow of sewage in dry weather 


| 

: . . . i 

Nature of sewage (domestic or mixed with trade} | 
refuse). Is surface water included 2 ‘s | 


Number of water closets in area drained 


LAND. 
‘Total area 


Domestic. Surface water excluded as far as possible. 


{ 
Not more than 6. 
| 4 acres 3 roods 5 perches. 


Whether underdrained, and how 2 Yes, but only one intercepting subsoil drain. 
Nett area upon which sewage can be treated 1} acres. 

TANKS. | 
Number and total capacity One Candy upward flow tank 14 feet 6 inches in diameter. 


Used all together, or in series 


Whether flow of sewage continuous, or time) 


allowed for settlement J Continuous. 
CHEMICALS. 
Nature Alumino-ferric. 
(Juantity : 4 tons a year. 
How added ye Blocks placed in inlet channel. 
FILTERS. z 
Number and total area ; Two. 54 square yards. 
Construction Polarite, gravel, and sand. 


and (if the latter). whether on Dibdin’s Intermittently, but not on Dibdin’s method. 


Whether used continuously or ron Ditains} 
method 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works | One. 


Construction—whether fixed side ay 


i i ; i side weir. 
leaping weirs, or adjustable valves Fixed side 





Proportion of flow in sewer to average flow) 


when storm overflows begin to act J No record. ; 
COsT OF— 
Taken on lease at £5 per acre. 


Land 


Laying out of land - No exact record, 











Tanks Do. 
Filters | LP taeda s aS be hha ae pert mae 
SLUDGE 1895. | 1896. | 1897. 
Amount | Kaan hae ht 5 | No record. 
i \ 
kiow dealt with | Dried in lagoons 
| and carted away 
Cost, or i | on to land. 
Return | 
PRODUCE. 
Crops | None. 
Value 
WORKING EXPENSES. ; : 
Labour £54. 
Chemicals f | £24. 
Pumping | 


Satisfactory ... 12 BO ses 
Reports of Inspectors { Analyses 


| Unsatisfactory 3 Wee t (Below limit 2. - 


[Above Limite. 
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WETHERBY UNION DISTRICT.—THORPARCH INDUSTRIAL SCHOOL SEWAGE WORKS. 


Date completed and brought into operation - 

_ Engineer eh Sanam | 
Whether sanctioned by L.G.B.. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


refuse). . Is surface water included ? , 
Number of water closets in area drained 
LAND. 


Total area 
. Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


» TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement : J 


CHEMICALS. 
Nature 
Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittent! Ys) 
and (Gf the latter) whether on Dibdin’s - 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow | 
when storm overflows begin to act J 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


LENS eel so 
Amount . 


How dealt with 
Cost, or ) 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


bo 


i Satisfactory ... 
_ Reports of Inspectors - 
Oke ot | Unsatisfactory - 


‘ 








Was built 30 years ago. 
2. Were constructed at a cost of about £250, which included 


Midsummer, 1898. 


School for 100 girls and 12 servants and officers. 
1,000. gallons. 


Domestic. One or two overflows from soft-water cisterns. 


4. Laundry gives the most sewage. 


14 acres. 


The land drains communicate with the road ditches. 


One deep tank (covered), which was originally constructed for 
sump. This tank we used as a “septic tank,” except we 
have a ventilating shaft 36 feet high. 


2, each 16 feet by 9 feet. 


| Brick and cement, broken stone at bottom and coarse coke 


breeze, with fine topping. 


Used alternately, changed daily. Practically Dibdin’s method. 


| None, practically. 


No knowledge of its cost. 


the cutting of trenches and laying drains. 





None. 
Do. 
Do. 
Do. 
None. 


Do. 


None. 
Do. 


Do. 


1895. 1896. 1897. 














Above limit .;¢ - 


Analyses: Ni if 
| Below limit ... - 
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ARTIFICIAL FILTRATION. 


GREASBORO’ URBAN DISTRICT.—MANGHAM ROAD SEWAGE WORKS. 


Date completed and brought into operation 


1886 (Information not supplied by Authority.) 
Engineer Brundell & Simmons. 
Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained houses. 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity 


Used all together, or in series 


allowed for settlement 
CHEMICALS. 


Nature 


Quantity | 
| 


| 
: 
| 
Whether flow of sewage continu ous, or time) | 
| 





How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pon Dibtins} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 





Laying out of land 
Tanks 


Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


f 


Chemicals — 
Pumping 
( Satisfactory... - 


Reports ot Inspectors lu satisfactory 23 
nsa 


\ Domestic. Yes. 


1 septic and 1 detritus. 


Continuous. 


None. 
Do. 
Do. 


3 filters. 


Coke Lresnel 


Dibdin’s method. 


One at outfall works. 


Fixed side weir. 











1895. 1896. 1897. 
Above limit ... — 
Analyses} ne 
Below limit ... - 
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GREASBORO’ URBAN DISTRICT.—STONE ROW SEWAGE WORKS. 


Date completed and brought into operation y 1886. (Information not supplied by Authority.) 


Engineer ! SBrundell & Simmons. 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained | 30 houses. 
Average daily flow of sewage in dry weather | 


Nature of sewage (domestic or mixed with trade) |. : 
refuse). Is surface water included ? yj | Domestic. 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how? 


_ Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 1 grit chamber. 


Used all together, or in series 





Whether flow of sewage continuous, or time ) | 


allowed for settlement ue 
CHEMICALS. ~ : 
Nature | None. 
Quantity Do. 
How added ; | Do. 
FILTERS. 
Number an¢- total area | 3 filters, » 
Construction | Sand and polarite and pebbles. 





Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s | | 
method J | 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works 


ne oe 
2 ce} 
=) 
oO 


Construction—whether fixed side weirs, ) | 
leaping weirs, or adjustable valves j | 


Proportion of flow in sewer to average flow I 
when storm overflows begin to act Ji 


COST OF— 
Land 


Do. 


Laying out of land 
Tanks 1 
Filters poe ——-—— : a 

F 1895. | 1896. | 1897. 
SLUDGE. ; : {Saas * SEY Se oem err 
Amount 


How dealt with | | 














Cost, or | | 
Return 


PRODUCE. | 
Crops 


Value 


WORKING EXPENSES. : | a 
Labour . | 


Cheniicals 





Pumping | : | | 
. Satisfactory... — gia ay Above limit ... 
Reports of Inspectors yses retied ids bene. 
Unsatisfactory 20 


1212, T 
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HORSFORTH URBAN DISTRICT.—HORSFORTH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 


Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
\verage daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
methoa 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 1, 
leaping weirs, or adjustable valves J 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 

SLUDGE. 


Amount 

How dealt with 
Cost, or 

Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


A aad I a8 
Reports — Inspe2tors [ 


| laiaditistiotory. 7 


F 


28th July 1898. 

William Spinks, Esq., A.M.L.C.E., Leeds. 
No. 

No. of houses drained about 1,720. 
113,000 gallons (estimated at). 
Surface water is included to some extent.. 


Chiefly domestic. 
It is kept out where possible. 
About 92. 


About 6} acres. 
Nothing is done to it as yet. 


About 4% acres, exclusive of filters. 


There are no tanks. 


No chemicals are-used. 


Eight filters. Total area about 256 square yard _ 


Excavated in clay. 


Intermittently on Dibdin’s method. 


None, except at outfall. The present filters treat about 20,000» 
gallons per day, the rest of the sewage flowing into Cow Beck.. 
Plans are being prepared by Mr. Spinks to treat the whole of’ 
the sewage on Dibdin’s method. There is, at present, no- 
properly constructed storm overflow. 


£1,595. 


£297 was the amount of contract. 





ison ft | 1896. 1897. 





j 
{ 


[Above limit .... 
Analyses 
| Below Le A 
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MONK BRETTON URBAN DISTRICT.—FOUR LANE ENDS SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


‘TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
_ How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act J 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters — 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
_ Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals . 

Pumping 

{ Satisfactory ... 10 
Reports of Inspectors-_ ; 
. i Unsatisfactory 8 
1213 





Whetherused continuously or Pron Dida} 








2 a nn ener Se ES Oe OS 


| 
| 


1 878. 


200 houses. 


Domestic. 


Filter tank. 


(Information not supplied by Authority.) 





1895. 


1897. 











Analyses 





| 


f Above limut 


| Below limic 


12 


50 ROYAL COMMISSION ON SEWAGE DISPOSAL : 
EE al 


-Appéndix 4. 


MONK BRETTON URBAN DISTRICT.—OLD MILL SEWAGE WORKS. 


Vate completed and brought into operation | 1879 (Information not supplied by Authority.) 
Engineer 
Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


. 


40 houses. 


refuse). Is surface water included ? J Do tie. 
Number of water closets in area drained 
LAND. 





Total area 
Whether underdrained, and how ? 


Nett area upon which. sewage can be treated 


TANKS. 
Number and total capacity 


Whether flow of sewage continuous, or iat} 


Used all together, or in series | 
| | 
allowed for settlement 


CHEMICALS. | 
Nature 


Quantity 
How added 


FILTERS. he ines Soebtens iy 
Number and total area . | Filters (covered). . Ro a 





Construction j | Coke. 
Whether used continuously or intermittently, | | 


and (if the latter) whether on Dibdin’s ; ! 
method J 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, ) | 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act e 


COST OF— | 
Land : 





Laying out of land 
Tanks 
Filters 
SLUDGE. 


Amount 








1895. 1896. 1897. 


How dealt with 
Cost, or 


Return 


PRODUCE. 2 
Crops 


Value 
WORKING EXPENSES. 


Labour 


| 
i 

s , f ' 
Chemier!s ; 





Prupine 


f Satisfactory ... 


Reports of Inspectors 


Above lim't — 
Analy os 


| Unsatisfactory 18 Below limit... >. 


APPENDIX. 5f 


nel 


Appendix 4.; 


SOUTHOWRAM URBAN DISTRICT—HAIGH FIELD (SOUTHOWRAM) SEWAGE WORKS, 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 
_Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


_Number of water closets in area drained 


LAND. © 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated | 


“TANKS. 
Number and total capacity 


Used all together, or in series 





- Whether flow of sewage continuous, or time | 
allowed for settlement 


“CHEMICALS. 


Nature 
Quantity 
How added | 


_FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s ; 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 


Construction—whether fixed side 


; ; : weirs, 
leaping weirs, or adjustable valves 





phat of flow in sewer to average flow 
when storm overflows begin to act 


‘COST OF— 
Land 


a 


Laying out of land 
Tanks 
Filters 


SLUDGE. . | 
Amount — 


How dealt with 


Cost, or 


Return 


‘PRODUCE. 
| Crops 


Value 


“WORKING EXPENSES, 
Labour 


Chemicals 


Pumping 


eet oe te ne 


pan Satisfactory ..« 11 
Reports of Inspectors - < 
Unsatisfactory - 


October, 1895. 

W. H.-D. Horsfall. 

Yes. 

No. of houses drained 75. Average population 5 per house, 375 
Varies a good deal. 


Domestic (only). No surface water. 


| None. 


Four acres. 
The land has all been quarried and filled in. 


Three acres. 


| No., 3tanks. 14 feet x 10 feet x3 feet 6 inches, total capacity 


10,695 gallons. 
Used all together. 


Continuous. 


Two tanks answer as filters 


Stone walls and concrete. 


Used continuously. 


None. 


None. 


None. 
£8 a year. 30 years’ leas2 from 2nd February, 1893. 


About £150. 








1895. 1897, 





Very small. 


Cleaned out by the Council’s own men in course of their 
ordinary duties. i 


No sum specifically appropriated to this. The scheme isa 
small one, and the working road surveyor attends to it in 
the course of his duties. 


(Above hmit':.: 
Analyses ae 
\ Below limit ... 


Appendix 4. 


52 ROYAL COMMISSION ON SEWAGE DISPOSAL : 





SOUTH CROSLAND URBAN DISTRICT.—ARMITAGE BRIDGE SEWAGE WORKS. 


iste completed and brought into operation 1876. 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


(Information not supplied by Authority.) 


339 houses. 


Domestic. Yes. 


refuse). Is surface water included ? J 
Number of water closets in area drained | ; 
LAND. 
Total area | None. 
Whether underdrained, and how? Do. 
Nett area upon which sewage can be treated | Do. 
‘TANKS. | 
Number and total capacity Do. 
Used all together, or in series n. Do. 
Whether flow of sewage continuous, or time) | Do. 
allowed for settlement J | 
CHEMICALS. | 
Nature Do. 
Quantity | Do. 
How added | Do. 
t 
! 
FILTERS. 
. Number and totai area | 10 filter tanks. 
Constructior | 


Coke breeze. 


Whether used contimuvusly or intermittently, | 
and (if the lattery whether on Dibdin’s 
method J 

STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 





Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 





Proportion of flow in sewer w average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount * 





|1895. 1896. 1837. 





How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 





Chemicals / 


Pumping 


SS ee es 
ree eee ee A ee rt nt _—_— 


( Satisfactory ... Above limit ... - 
Reports of Inspectors - 


° Analyses 
| Unsatisfactory 


Below Jimit. ... - 


APPENDIX. ; 53 
; : 
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DONCASTER RURAL DISTRICT.—AUSTERFIELD SEWAGE WORKS. 
wate completed and brought into operation | 1876. 


Engineer Alfred Wright. 
Whether sanctioned by L.G.B. | Yes. 


‘Area and population or number of houses drained | 24, 





Average daily flow of sewage in dry weather 705. 
Nature of sewage (domestic or mixed with trade) Y 
refuse). Is surface water included ? fe 
Number of water closets in area drained nue 
LAND. 
Total area None 
Whether underdrained, and how ? None 
Ae one. 
Nett area upon which sewage can be treated N 
one. 


TANKS. 


Number and total capacity One. 25x12x6 divided into 3 chambers by iron plates 
Used all together, or in series 


| 
Whether flow of sewage continuous, or time) | i 
allowed for settlement I Continuous flow. 
| 


CHEMICALS. 


Nature None. 


Quantity 
How added 


FILTERS. 


Number and total area | None. 


Construction | 


| 

Whether used continuously or intermittently, VI 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | None. 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow | 
when storm overflows begin to act es 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with § | | | | 
| 





1895. 1896. | 1897. 





Not’ known, very small. | 
a Avra] a ud | : : | 
Disposed on land by contractor who.empties tanks. 

~NKE 


Cost, or 


Return 





~ PRODUCE. 
Crops 
Value 


WORKING EXPENSES. 
Labour 





Chemicals 


( 


Pumping 


Above limit... — 
peatzstnctory a © 


| Analyses- 
Reports of Insp ectors) Rat] 


| Below limit . 
Unsatisfactory  - 


ROYAL COMMISSI 


Appendix. 





ON ON SEWAGE DISPOSAL: 


SSS 


DONCASTER RURAL DISTRICT._THURNSCOE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with tr 
refuse). Is surface water included ? 


Number of water closets in area drained 


ade) 


J 


i} 
| 


| 


| May, 1898. 

| W. Spinks. 

| Yes. 

| 367. Population 1835, 
27,000 to 30,000 gallons. 


Domestic. — 


| Three. 





LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 





Used all together, or in series 


Whether flow of sewage ¢c 
allowed for settlement 


CHEMICALS. 
Nature 


ontinuous, or time) 


J 


Quantity 
How added 
FILTERS. 


Number and total area 





Construction 


Whether used continuous] 
and (if the latter) wl 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


y or intermittently, 
nether on Dibdin’s | | 


Construction—whether fix 


ed side weirs, ) 
leaping weirs, or adjustab 


le valves J 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act f 


COST OF— 
Land 


| 





Laying out of land 
Tanks 
Filters 
SLUDGE. 
Amount 
How d2alt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 
(1 


WORKING 
Labour 


EXPENSES. 


Chemicals 
Pumping 


Reports of Inspectors 


Satisfactory 4 


Tnsatisfactory 9 


| 3 coarse bed 15 feet x 19 feet, and 5 fine bed 67 feet x 45 feet: 


2 fine beds 35 feet x 24 feet. 


Dibdin’s. 


| 2 on line of sewer, 2 near outfall site, and 1 near vicarage. 


Nie 








| 1895. 1896. 1897. 
I a 
| 
| ye 
iz 
| 1 man 30s, per week. 
| fAbovelimt .. 
Aralyses: 
chops \ Below Fay tee 
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HALIFAX RURAL DISTRICT-NORWOOD GREEN SEWAGE WORKS. 


ate completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade ) 
refuse). Is surface water included 2 J 


Number of water elesets in area drained 


LAND. . ee 
Total area — 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


allowed for settlement 


| 

Whether flow of sewage continuous, or time) | 
; | 

CHEMICALS. 
Nature 


| 


Quantity 
How added 


FILTERS. ae 
Number and total area 


~ Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s | 
method J 

STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act J 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 9 


SLUDGE. 
Amount 


_ How dealt with | ; 
Cost, or im 
Return | | 

PRODUCE, | 
Crops 
Value | 


WORKING EXPENSES, | 
Labour 
Chemicals _ | 
Pumping } 


a r. 4 »( Satisfactory ie 3 
Beposts af tugpeaters lu tisfactory 19 
nsa 


“1213. 


{ 
| 


‘ Misti pal fF 


1888. 
R. Horsfall, Halifax. 
No. 


' 70 houses. 


2,450 gallons. , 
Domestic, part of surface water is adinitted.9°° 


None. 


3 filters 30 super. yards. 


Coke. 3 feet deep. 


Continuously. 


None. 


Do. 


Do. 


Rented at £6 per year. 





199735 











£90. 
1895. 
ve 
shy PA wt £212 O cones 
Pe CURSES (Above Jimit,_ 5 
at _ Analyses3 "°°" Lio 
¥tOb A: iw | Below limit 


55 
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56 ROYAL COMMISSION ON SEWAGE DISPOSAL: 








Appendix'4. HUNSLET RURAL DISTRICT.—MIDDLETON SEWAGE WORKS. 
- Date completed and brought into operation November, 1898. 
Engineer F { Sam Shaw, C.E., Dewsbury. 
Whether sanctioned by L.G.B. | No. Money not borrowed. 
Area and population or number of houses drained | 72 houses at present. 
Average daily flow of sewage in dry weather About 6,000 gallons in 24 hours. 


Nature of sewage (domestic or mixed with trade\ | Domestic sewage. Surface water not included, except from « 
refuse). Is surface water included ? at roofs, yards, &e. 


Number of water closets in area drained 


LAND. ; ; ; ; 
Total area No land is used, but plenty might be had, if required. 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. ‘ 
Number and total capacity None. 
Used all together, or in series Do. 


Whether flow of sewage continuous, or time| | Do. 
allowed for settlement 


CHEMICALS. | 
Nature Do. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area Six. Total average area=472 square yards. 
Construction | 3 “coarse, composed of broken bricks, and 3 “fine, composed 


of coke breeze (pea size). 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Diba} 
method 


Intermittently on Dibdin’s system. 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One at outfall works. 


Y st } 4 raat 3 > . 
Construction—whether fixed side hii Fixed side weir. 


leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow) | 20 times the dry weather flow at least. 
when storm overflows begin to act: 


COST OF— 


Land Leased at £25 per annum. 


Laying out of land 
Tanks 


Filters Filters alone cost £240. Outfall works altogether cost £460. 


SLUDGE. 
~ Amount 











1895. me | Saaeee 





Cost, or 
Return 


PRODUCE. 
Crops 


Value ) 
WORKING EXPENSES. 


Labour 


How dealt with | 


| 


Chemicals 





| 
Pumping 


3 re {Satisfactory ee | [Above limit ee 
Reports of Tnspectors | 


nar Analyses de Ms 
st eecshael (Unsatisfactory — ee i Below limit ©... - 
fit Woie8d J ; 
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TADCASTER RURAL DISTRICT.—HOLLINGHURST VILLAGE, ALLERTON BYWATER, 
SEWAGE WORKS. 


Appendix 4. 





Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade ) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


| 
i 


LAND. | 
Total area — 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuons, or time) 
allowed for settlement if. 


CHEMICALS. 
Nature 





Quantity 

How added 

_ FILTERS. 

Number and total area 
Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 

Number on line of sewers and at outfali works | 

{ 

Construction—whether fixed side weirs, | | 
leaping weirs, or adjustable valves Y 


Proportion of flow in sewer to average flow | 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 


Amount 
‘How dealt with 
Cest, or 

Return 


_ PRODUCE, 
Crops . 


WORKING EXPENSES, 
Labour. 


Chemicals — 


1 
Value aoe | 
Pumping 


a ( Satisfactory 
Reports of: Inspectors - 

nuh c (Unsatisfactory 
1213;° 


About 50 houses. 
| About 1,250 gallons daily. 


a ee ee i re ee | 
| 


About 3 years ago. 
Mr. James Blackburn, C.E. 
No. 


Population 250. 


Domestic sewage only. None. 


| None. 


About one rood. 
No. 
Only through filter beds. 


None. 


Two filters, 18 feet square by 3 ieet deep each. 


Built of brick. Charged with chequers, coke breeze and sand. 


Intermittently. Not on Dibdin’s method—on Mr. Denham’s 
method. 


One inlet sewer only. 
None. 


Little or no difference, as there is no surface water connected 
' to sewers. 

Messrs. T. & R. W. Bowers are the lessors of the land 

No. 

No. 

About £200 in laying main sewer and building filter beds. 


1896. 1897. 
About 2 tons. About same as 1896. 





1895. 





Spread on land. 
About £2. 
Nil. 


No accounts are kept. 





5s. a week. 


Coke breeze £5. 








eo limit 


Below limit 00.) 
K 2 


\yiotas Analyses 


‘bstacneal 
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TADCASTER RURAL DISTRICT.—_GARFORTH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade), 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. , 
Total area | 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


a 


Whether flow of sewage continuous, 
allowed for settlement 


CHEMICALS. 
Nature 


or time | 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


__ Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s | 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 





Construction—whether fixed side weirs, | ! 
leaping weirs, or adjustable valves 


when storm overflows begin to act 1" 


Proportion of flow in sewer to average flow} ! 
\ 
| 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters : 
10,81 aay ag eau 1s 
"Amount? ae | 
How dealt ‘vith 
ost, or | | 
Return | 


PRODUCE. 4 
Crops 


Value 


WORKING EXPENSES. 
Labou:: 


Chemicals 


Pumping 
; A 


{Satisfactory ... 1 
Reports of Inspectors 


we + 


Unsatisfactory 16 


About 27 years ago. 

Messrs. Towlers, of Leeds. 

Yes. 

About 452 houses. Population about 2,260. 

About 11,000 gallons daily. — final 
Domestic sewage only. Surface water partly included. ~ 


About 30. 


‘One acre. 


No. 


About $ acre. 


*Six were fist made, are now filters. - 


Two at a time. 


AJumino-ferric. 
About 5 tons a year. 


One cake always standing in stream of sewage. 


*8ix. About 30 yards long, 2 yards wide, 5 feet deep. * 


. A 
Peat moss and coke breeze. 


t 


Intermittently. Not on Dibdin’s method—Mr. /W me ‘Green's 


method. 


One inlet and 2 outlets, top and bottom of beds. 


= p “ 4 
No. One wooden sluice... 


When wet there will be 20 gallons of storm water for one gallon 


of sewage. 


or 


rie 














Below limit te Tr 


as IO T200 
} idk 
Cay 
. £50 spent in present filters when made. __ is 
_1895. iso6. is] 
60 tons. 60 tons. ©’ 
Sold. thie SO ge 
Peat moss £18 3 6 £187 Be 
For manure nil. £146 "6 
SU HIiO#Y 
Grass. Grass. 
? 
7s. 6d. 7s. 6d. 
MEQINI Le OARRGW 
£52 0 0 £52 0 “O 
£11 110 Fs hited bl (0d 
‘. ae Above limit »".., 0.2: 
vcd ae Apalesds| 


ial nS EE A SL A RY SEEN : 


oe — ..-hCdrtCOC~*=C“‘“‘(C;SCS 


X 
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TADCASTER RURAL DISTRICT—-NEW MICKLEFIELD SEWAGH WORKS, 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity 
Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 
Number and total area - 
Construction 
Whether used continuously or intermittently, 
method 
STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. ° 


Amount 
. How dealt with 
Cost, or 


. Return 


PRODUCE. 


Crops 
Value. 

WORKING EXPENSES. 
Labour 
Chemicals — 
Pumping 


{ Satisfactory .. 
eports fe Inspect 
Rep * LU nsatisfacttory - 


t 





About 7 years ago. No data kepé. 


. Mr: Charles Houfton, C.E. 


No. 


, About 171 houses, with a population of 855. 
; About: 8,000 gallons. ' 


and (if the latter) whether on Dibdime| | One bed used every fourth week, or when re quired. 
: De) Il ; 
) 


| 








Domestic sewage only. No. 


None. 


About one rood. 
No. 


Only through the filters... fopiv cody #99 


Alumino-ferric. 
One cake always standing in sewa 53 stream. bi aint 


Cake added whenever required. 


Four. 18 feet square, 3 feet deep, éach.¥e ts eer Tes 


Built of brick. Charged with chequers, cokelbreeze, and sand. 
? 
Not‘on 


Dibdin’s method—on Mr, Denham’s method. 


One line of sewers'only. sith wo veda 








None. 9 5! Abe 1. Aulew 
h ? ‘ r ay vest 4) pri 9 
Do. 3. hy eye fA Tah Fes oa ck } 
Le i j 
. The Micklefield Coal Co. Ld. are Lessors of land, pio 
Four filters cost about £120, or £30 each. 
1895. 189%. 1897. 


‘Aboas 12 tons. 
' ‘@arted on land 


No accounts kept. 


| 183. per ‘veek for man. 


beds. , 
£20 once a vear. 





Above limit ... 


A» ve 


Holey Gait’ 4 





£1l1a yearandmaking 


Appendix 4°! 


ane 
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TADCASTER RURAL DISTRICT._NEWTHORPE SEWAGE WORKS. 


Date completed and brought into operation 


Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade 


refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


_FILTERS. 
Number and total area 


Construction 


‘Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 


method 


/ STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act, 


COST OF— 
Land: 


Laying out of land 
“Tanks 
‘Filters 


“SLU DGE. 
Amount 


Tow, dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals . A 


Vumping 


Reports of Inspectors { 





ee 
1 


( Satisfactory ... 8 


| Unsatisfactory ~ 


August, 1893. 

Mr. Robinson, the owner. 

No. 

About 100 inhabitants, or 21 houses. 
About 300 gallons daily. 


Domestic only. No. 


None. 


About 20 square yards. 
No. 
Nil. 


None. 


Two filters, about 9 feet square each 3 feet deep. 


Chequers, coke breeze, and sand. 


Intermittently. Not Dibdin’s method—Mr. Denham’s method. 


None. 


No. 


Nil. Filters built on owner’s land. 


Nil. 


t= 


About £42 for building filters and laying sewer. 


1895. 1896. ae : 
About 4 ton for 1 year. 














Deposited in gardens. 
No account kept. 
Do. 


Garden produce, 


No account kept. - 


About £2 a year. 


Coke and sand £2 a year. 





Above limit... — 
Analyses) __, ey 
. | Below limit ...- 


.. APPENDIX, -») >> - 61 


LL  ——————— 


WHARFEDALE RURAL DISTRICT. COOKRIDGE AND IDA*HOSPITALS’ SEWAGE WORKS. Appendix 4. 


Date completed and brought into operation | 98. 
Engineer ! 'W. Spinks. 
Whether sanctioned by L.G.B. No. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed. with a TDiauosiic! 


(Information not supplied by Author ity.) 





refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 


Total area 3 acres. 
Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or meet 





allowed: for settlement 
CHEMICALS. 
Nature None. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area 3 filters. 
Construction Ashes. 


and (if the latter) whether on Dibdin’s 


Intermittently.. Dibdins. Takes 1} days to fill tank... 
method 


Whether used continuously or ron Dibains} 
STORM OVERFLOWS. 


Number on line of sewers and at outfall works | None. 


Construction—whether fixed side weirs,| | po 
leaping weirs, or adjustable valves 

! 

Proportion of flow in sewer to average flow) | py 
when storm overflows begin to act 


{ 


- COST OF— | 
= Tand |! a 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 








1895. 1896. 1897. 





How dealt with 
Cost, or 
Return 


PRODUCE. 
Crons 


Value . 


WORKING EXPENSES. 
Labour 





Chemicals ' 





Pumping 


eo weet 2 


limit 
dicnil oy , (Satisfactorv ... 2 rain { Above limi 
Reports of Inspectors{ 9, } 
dieil wetott | Unsatisfactory es a 


Ralow hit 
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ee 
Appendix 4. FILTRATION THROUGH LAND. 


“ rT 


BALBY-WITH-HEXTHORPE URBAN DISTRICT. bese SEWAGE WORKS. 


Date completed and br ought into operation 
Engineer 


Whether sanctioned by L.G.B. 
A\rea and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included 2 


N.jnber of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in serics 


Whether flow of Sewage continuous, or time) 
allowed for settlement j 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS 
Number and total area 


‘Construction 


Whether used continuously or inter mittently \ . 


and (if the latter) whether on Dibdin'e 


method J | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether 


fixed side weirs, ) | 
Jeaping weirs, or adjustable valves 
Proportion of flow in sewer to average flow ‘i 
when storm overflows begin to act 7 
“COST OF— 
Land 


Laying out of land 
Tanks 
Filters... TY 


SLUDGE. 


Amount 

‘How dealt with 

Cost, or 

Return 
?RODUCK. 

Crops 

Value 
WORKING EXPENSES. 

Labour 

Chemicals 


Pumpir.: 
~t Satisfactory ... 17 
Reports of renee rs 


Unsatistactory 


LY 
Ji 


, About 1882. 
The late B. S. Brundell. 
Yes. 
| About 400 acres. Population 2,300. 


Domestic. 


11 acres. 


Underdrained. 


One. 


Used to receive sewa ge from. the low lex el santian ‘aad lia 


! 

| 

| 

10 acres. iki 
| 

| 

out. 


None used. 


| 


None. 





| sud sty , ob ear are] 


Cannot ascertain. Works carried out many years ie 
district constituted an Urban District. 


hues? ta tera 


° 


1895. epi: ae A 189% (5451758 


A small amount is taken out of tank periodically, and an on 
land about. 








| 
| 
| 
| 
{ 
| 
| 
{ 
\ 
| 





. SOTO 
| The farm is let to a tenant at a yearly rental of £25. “0% 
t 
2c ae eB AHOW 
| -aisounat®) 
About £60 a year. gain 
j 
2 ane §=6WEOFO ARE? ine Above jimit . 
Analys tomqeal fo ade “ae 
yootarteiigans J lew front 


APPENDIX. 63 


ee eee ee ee eee ——————————————————— 


BARNSLEY URBAN DISTRICT. BARNSLEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? f 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett.area upon which sewage can be treated 
TANKS. ; 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time } 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently MI 
and (if the latter) whether on Dibdin’s 
method 

STORM OVERFLOWS. 

Number on line of sewers and at outfall works 


| 
fee ortion of flow in sewer to average flow) 
en storm overflows begin to act Ji 


COST OF— 
Land 


Construction—whether fixed side weirs 
leaping weirs, or adjustable valves 





| 
Laying out of land | 
Tanks | | 
Filters = 


SLUDGE. 
Amount — 


How dealt with | 
Cost, or | 
Return ' | 
PRODUCE. y 
| Crops | 
Value | 

| 

| 

| 


WORKING EXPENSES. 
Labour 
Chemicals 


Pumping 


; Satisfactory ... - 
Reports of Inspectors ; 
< Unsatisfactory 26 


1213. 


3 : 7 tay 
1a ee, 
j All 
i 
| 


| £484 19s. 3d. 


Appendix 4. 


July 17th, 1877. 

John Bailey Denton, C.E. 

Yes. 

About 2,000 acres and 8,000 houses. 
1,250,000 gallons. 


Domestic, mixed with trade refuse from dye, bleach, and printing 
works and breweries. Some surface water is admitted. 


About 2,000, 


96 acres. 
Yes, at a depth of from 4 to 6 feet. 


5d acres. 


2. Only screening and road detritus. 
Together. 


Continuous. 


Lime and alumino-ferric. Since July, 1898. 
About five grains each per gallon. 


Milk of lime and alumino-ferric slabs. 


None. 


Do. 


: Do. 


Two. 


Side weirs. 


This is uncertain. 


£23,955 15s. Od. 
£6,022 7s. 9d. 
Included in the above. 


None. 








1897. 








Il distributed in the furrows on . the land, 


{ 
| 
} 


Mangolds, beans, swedes, rye grass, parsnips, carrets, beet root, 
cabbages, willows, oats, cauliflowers savoys. 


£644 19s. 11d. 





[Above Mimait) <5 = 
Analyses: 
| Below limit... 3 


L 


Appendix 4. 


64 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


CASTLEFORD URBAN DISTRICT.—CASTLEFORD SEWAGE WORKS, 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 
Area.and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included 2 J 
Number of water closets in area drained 
LAND. 


Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time} 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s ‘| 
method 

STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, ). 
leaping weirs, or adjustable valves 
Proportion of flow in sewer to average flow) 

when storm overflows begin to act J 





COST OF— 
Land 


Laying out of land 
Tanks 
Filters 
ouUDGE. 
mount 
How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


| 
1 
Value 


WORKING EXPENSES. | 
Labour : 


Chemicals 


Pumping 


‘Satisfactory ... 8 
Repor of Inspectors | 


| Unsatisfactory 5. 


ee ee eee 
ane ‘ 


Malcolm Paterson and W. Wheater, Engineers. 
Yes. . 

564 acres. 3,250 houses. 

Approximately, 300,000 gallons. 


Domestic. Surface water drainage adopted in part. 


125 acres. 


Yes. 3 inch tiles. 


11 acres. 


> No tanks, chemicals, or filters in use. 


Three. 


Ordinary.: 


Not ascertained. 


And easements, £5,500. 
£1,600. 
None. 


Do. y 





’ Given away to farmers. 


Grass, value of no consideration. 


tom Analyses- 


f Above lintit:2 


| Below limit, — 
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CLECKHEATON URBAN DISTRICT._SCHOLES SEWAGE WORKS. 


Date completed and brought into operation 1890. 

Engineer Messrs. Woodhead: 

Whether sanctioned by L.G.B. Yes. 

Area and population or number of Aouses drained | 1,700. 420 houses. 

Average daily flow of sewage in dry weather 30,474 gallons. “or 

Nature of sewage {domestic or mixed with trade) Domestic.. Partly, but a scheme has just been sanctioned to 

refuse). Is surface water included ? fs | take out the greater portion. 

Number of water closets in area drained | 6. 

LAND. { 
Total area - | 10 acres. 
Whether underdrained, and how ? No, but scheme under consideration. 


Nett area upon which sewage can be treated | 9 acres. 


TANKS. 
Number and total capacity |. Nab. 
Used all together, or in series | Do. 


Whether flow of sewage continuous, or time | | Continuous. 
allowed for settlement 





CHEMICALS. 
Nature _Nil. 
Quantity Do. 
How added ; : Do. 
FILTERS. 
Number and total area fii Do. 
Construction Do. 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s Do. 
method | 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works ! 


Construction—whether fixed side weirs, | | 


j 2 : None at present. 
leaping weirs, or adjustable valves yh . 


Proportion of flow in sewer to average flow | | 
when storm overflows begin to act 


COST OF— oe! 
ancl ia | £1,000. 
| 
| 





Laying out of land | 


Tanks 


eo Ooo 


Filters 


“SLUDGE. - ry 


Amount ~~ ~ 











How dealt with 
Cost, or 
Return 


PRODUCE. 


Value 


{ 
WORKING EXPENSES. 
Tai igi Tuabour OoVin P 


Chemicals 


| £18!0 0 £18 0 0 | £18 0.9 


‘ 


* 


} . ire aS) 
£1 ts, Od per week. 


be 


{ 

| 

{ 

if 

| ’ Grass. Grass. =) Grass. 
{ 

i 

| 

J 








Pumping j ie | sdcdaict 
O2OS ; yr eee . 
| | | bove limit ... - 
f Satisfactory ... 18 { Above | 
» Reports of Inspectors 

pes fini A \ Unsatisfactory 3 


- Las. Wolyi wanosleits 7 : aa 


Analyses — 
ry | Below, limit... - 
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DEWSBURY BOROUGH URBAN DISTRICT._DEWSBURY SEWAGE ‘WORKS. 


Date completed and brought into operation [/ 1883, 
Engineer J. Bailey Denton. 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained | Area 1,468 acres. Population 30,000. Houses 7,350. 
Average daily flow of sewage in dry weather 


13 millions. 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included ? y | Domestic. Surface water, part only. 

Number of water closets in area drained 3,281. 

LAND. 
Total area Farm 168 acres ; 61 acres filtration, 12 acres broad irrigation. 
Whether underdrained, and how? Yes. By open jointed pipes. 
Nett area upon which sewage can be treated 73 acres. 

TANKS. 
Number and total capacity No storage or treatment tanks. 
Used all together, or in series Do. 


Whether flow of sewage continuous, or time) | 
allowed for settlement ; 


CHEMICALS. 
Nature None used. 
Quantity Do, 
How added ibe 

FILTERS. | : 
Number and total area ’ No artificial filters in use. 
Construction Do. 


and (if the latter) whether on Dibdin’s 


Whether used continuously or inter “pita 
) 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Storm water overflows not in use 


Construction—whether fixed side weirs,) 


: : ; Do, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) Rte 
when storm overflows begin to act = a 


COST OF— 
Land £18,809 purchase money, 


BONKS> rane DONKH, PONKS: 
Laying out of land And cost of pumping station £21,200. 


Tanks 
Filters 


SLUDGE. 
Amount 





|< gee 1896, | 1897. 








How dealt with — 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES 
Labour 


Chemieals 








and nearly the whole 1 is consumed by Corporation stock. 


{ 


| 


| 
\ 





Not kept separate from farming, so cannot give cost of labour 
for sewage treatment. 


1 
Crops raised : mangolds, cabbages, oats, rye grass, willows, &e, 
/ 
Pumping 


£594 | £746 £640 


| 


ih Satisfactory... Above limit 9 


~ Repurts of Inspectors Analyser| 


POE Below limit — 


a! 


APPENDIX. 


DONCASTER BOROUGH URBAN DISTRICT.-LOW PASTURE SEWAGE WORKS. 


Date completed and brought into operation ia 


Engineer j 
Whether sanctioned by L.G.B. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? } 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 
Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time} 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS, 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs,) 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
‘Land . 


Laying out of land | 
Tanks 
Filters 


 $LUDGE. 
Amount 


How dealt with 


‘ 


Cost, or 
Return 


+ PRODUCE, 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Satisfactory ... 7 
Reports of Inspectors ‘ 
A Unsatisfactory - 


4 
\ 
{ 


1892. 

William H. R. Crabtree. 

No money borrowed for the purpose. 
About 4,000 population. 

80,000 gallons per day. 


Domestic. Surface water included. 

200. 

141 acres. 

Underdrained. 4 feet deep, one chain interval. 
100 acres. 


Two screening tanks. 


Independently at two separate outfalls 


Continuous. 


Two at outfall works, on to land, None on line of sewers. 


33 to 1. 


The land belonged to the Corporation. 


£1,800. 





£26 per annum. 


Above limit ... - 


Analpeent fine 
\ Below limit ... - 
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SEWAGE DISPOSAL: 


eee 


‘Appendix 4. 





Date completed and brought into operation 
Hngineer 


Whether sanctioned by L.G.B. 
Area and population or number of houses drained 


Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade | 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 

Nett area upon which sewage can be treated 
TANKS. 

Number and total capacity 

Used all together, or‘in series 


Whether flow of sewage continuous, or time | 
allowed for settlement uf 


CHEMICALS. 
Nature 
Quantity 
How added 

FILTERS. 


Number and total area 
Construction 


Whether used continuously or intermittently, \ 
and (if the latter) whether on Dibdin’s 
method | 


STORM OV ERFLOWS. 
N amber ¢ on line of sewers and at outfall works 


Construction—whether fixed side 


weirs, | 
leaping weirs, or adjustible valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act f 


COST OR== 
Land 


Laying out of land 
Tanks 
Filters 

SLUDGE. 
Amount 
How dealt with 
Cost, or 
Return 


PRODUCE. | 
Crops 


Value : 


WORKING EXPENSES. 
Labour f 


Chemicals 


Pumping 


1 


| Satisfactory 15 
"Reports of Thapectors 
Uasatistibtory ~ 


DONCASTER BOROUGH URBAN DISTRICT —SANDALL 


Chiefly domestic, breweries, and tanneries. 


- 937 ‘acres. 
\ 


‘Not known. 








SEWAGE WORKS. 

1873. 

The late B. S. Brundell, C. E., in consultation w ith the: late Air 
Robert Rawlinson, CE 

Yes. 


Portions of Doncaster and suburbs’ of Balby-with- Hexthiorpe 
and Wheatley. Estimated sewage he fee 32,000. - 


640,000 gallons per day. si. |, tov A 
Stirs ‘water 
’ JT 


- “i. 
{Otte 


included, except Hoses and bank = 
About 3,800. io 


288 acres. 
About 30 acres undrained. This is being extended. | 
The balance near main roads beige: freed from 


sewage. ; ae 
CSA L 


- One triangular tank not now used.” ° ~° 


HER 
None. ny ae 
G 
Do. y 
| Do. 
Re 
Do. Se ey 
Do. " 
me a 
| Do. 
vii s, i te 


Three on line of sewers.” Oné near outfall tank, but not used.. 


About 5 to 1 gauged by éapacity 6f'o one. engine. About 40 to L 
gauged by capacity of both engines. * 


a he o ra 19.9 


The land belonged to the Corporation: 


asl a ae 








Dow if yiti vant 
Do. edag? 
Do. erothi 
1895. || 
yey tH 
{ W 





Let to a tenant and only known by him. 


Do. 








Ww 
Dee 
Do. | 
About £60 a year. ; 
ah al! <_fAbove limit 


| Below limit 


ee  ———————— 


“CCLESHILL URBAN DISTRICT. 


“+ SPPENDIX. 


(Information not supplied By Authority.) 


Daté completed and brought into operation 


Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with ed 


refuse). Is surface water included 2 
Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 


allowed for settlement 


CHEMICALS. 


Nature 

Quantity 

How added 
FILTERS. 


Number and total area 


Construction 


Whether used contimuously or intermittently, 


and (if the latter) whether on Dibdin’s 


method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow | 


when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks , 
Filters — 


SLUDGE:” : 
“Amount 


How dealt with © 
Cost, or . 
Return 


PRODUCE. 
Crops’ ~ 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


Satisfactory 
Reports of: Inspectors | 


Unsatisfactory ... 2 


weirs, | 


A 





| 
: 


sai 


| 


i 





Resend ets pn ego em rer oe 


ee 
ae cee er an a a RTT NE A ON 


1878. 


Yes. 
1,532 houses. 


Mixed with trade refuse. 


80 acres. 


Irrigation. 


None. 


Do. 


ee 


Do. 


—-ECCLESHILL SEWAGE WORKS. 





1895. 1896. 





ers 


Grass (Grass. 





1897... 


Grassy)‘ 


Above innit, a 


An 


lyses 
rs Below sears 
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70 ROYAL COMMISSION ON SEWAGE DISPOSAL : 


ee eee ee 


GREASBORO’ URBAN DISTRICT.-GREASBORO’ PROPER SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
¥acthor sanctioned by L.G.B. 


Area and population or number of houses drained 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 


refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


‘Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 


method 
STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 


leaping weirs, or adjustable valves 


Proportion of flow in sewer to average sta 


when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


Alow dealt with 
Cost, or 
Return , 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Uhemicals ff 
Prmping 
| Satisfactory aie 


teport oi Luspectors ‘ ; 
| Unsatisfactory 20 


° 
| 


None, 22xueS same 200K i 


1881. (Information not supplied by Authority. 
Brundell & Simmons. 

Yes. 

580 houses. 


Domestic. Yes. 


34 acres. 


nA 


None. 


Do. 


Do. 


One on line of sewers: 


Fixed side weir. 





| 1995. sem 1896. 1897. 





Lass, Grass. Grass. 











, 
| ‘Above limit ... - 


Analyses- 
p34 | Below limit .... - 


HARROGATE BOROUGH URBAN DISTRICT. HARROGATE SEWAGE WORKS. 


Date completed and brought into operation. 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) | 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 


Total area 
Whether underdrained, and how ? 
Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity. 
Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently my 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) 
leaping weirs, or adjustable valves. J 


Proportion of flow in sewer to average flow) 


when storm overflows begin to act f} 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 
SLUDGE. 
Amount 
How dealt with 
Cost, or 
Return 
PRODUCE. 
Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


{ Satisfactory ... 16 
Reports of Inspectors | 

| Unsatisfactory 8 
1213. 





| 


APPENDIX. . va 





Appendix 4. 


— 


1878. 

E. Wareham Harry, C.E. (the then survey OF). 
Yes, 

Area 1,287 acres. Population about 20,000. 
About 800,000 gallons. 


Domestic sewage only. Surface water is partially dealt with by 
separate drains, and further surface water drains are being 
constructed. 


5,295. 


321 acres. | 
Partially. Agricultural drain pipes. 


293 acres. , 


None. 


Do. 


Do. 


Do. 
Do. 
Do. 


Two bacteriological ones, each 5 yards x 4 yards. Experimental 
only. 
Brickwork and concrete. 


Intermittently. Dibdin’s method. 


Twelve. 
1 adjustable leaping weir. 9 fixed side weirs. 2 with pipe 
outlet in wall of manhole above top of sewer. 


Varies considerably. Sewage 3 or 4 times diluted. In no case 
does storm overflow come into operation until sewer is two- 
- thirds full. 


i About £18,000. 


J 














No sludge. Crude sewage run on to land, 
| 


| 








Man attending to sewage. £62 8s. Od. per annum, 
Roots, corn, rye grass, etc. 
£6,456. £4,987. £6,112. 
Farm receipts. 
£5,035. £6,107. £5,843, 
| Farm expenditure. 
{ Above limit I 
Analyses 


| Below limit 


* Appendix 4. 


pee ROYAL COMMISSION ON SEWAGE DISPOSAL: 





HARROGATE BOROUGH URBAN DISTRICT.—HIGH HARROGATE SEWAGE WORKS. 


Date completed and brought into operation 1875. (Information not supplied by Authority). 
Engineer 
Whether sanctioned by L.G.B. ; Yes. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade Domestic. Yes 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 12 acres. 


Whether underdrained, and how ? 


Nott area upon which sewage can be treated 


TANKS. E 
Number and total capacity None. 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement J 


CHEMICALS. 
Nature Do. 
Quantity 
How added 


FILTERS. 
Number and total area Do. 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 
method ' 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works Do. 





Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


wi 


| 
Laying out of land | 


Filters 








SLUDGE. 


1895. 
Amount 








How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 





Grass. Grass. | Grass. 


Value 


WORKKING EXPENSES. 
Labour 


Chemicals 





Pumping 


{ Satisfactory ... 14 es | Above limit 
Analyses Sen 
~ Below limit 


Reports of Inspectors 


or 


| Unsatisfactory 


STORM OVERFLOWS. 


SLUDGE. 


APPENDIX. 13 


a 


IDLE URBAN DISTRICT._IDLE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 


Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity | 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 


Number and total area 
Construction 
Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdin’s; | 
method 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow | | 
when storm overflows begin to act 





COST OF— : : 
Land 


Laying out of land 
Tanks 
Filters 


Amount j 
How dealt with 
Cost, or 


Return 


PRODUCE. 


Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


f Satisfactory .-. 9 
Reports of Inspectors i } 
| Unsatisfactory 15 
1213. 


About November, 1894. 
Messrs. W. B. Woodhead & Sons. 
Yes. 


760 houses.’ 


Domestic. Only where not possible to get into old drains. 


50. 


92 acres. 
Underdvained. 


8 acres and 23 perches. 


Do. 
Do. 


Do. 


e 


Beds. 


Intermittent downward filtration. 


1 leaping weir. 


'The'full amount including land, works, professional charges, 
/ and other expenses was £25,000. 


eS 


1890. | 





Nil. 
Do. 
Do. 


Do. 


Part of the land is let to Mr. Wilson, farmer, ata yearly rent 
of £32 (about 14 acres). 


£19 15s. 8d. 22 lds? 10d. 


| 


1 r r. ff 4 1D 2 ve. 
Tneluding all expenses for s sed, & 


£79 7s. 4d. £144 19s. 43d. £153 14s. 10d. 








Above limit 3 


Analyses Viet 
| Below limit 1 


Appendix 4. 





ees 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 





- 


KEIGHLEY BOROUGH URBAN DISTRICT.--KEIGHLEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer ed | 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area | 


Whether underdrained, and how? 





Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


allowed for settlement 


Whether flow of sewage continuous, or time | | 
: 
CHEMICALS. 

Nature | 
Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibains} 
method 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works 





Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. — 


Amount 

How dealt with 
Cost, or 

Return 


PRODUCE. 
Crops 
Value 
WORKING EXPENSES, 


xuabour f 

Chemicals 

Pumping 

Satisfactory... 34 


Reports of Inspectors { 
Unsatisfactory 10 


j ‘11th December 1894, 


Wr! By Hopkinson, A.M.LC.E., Borough Engineer. 
Yes. os 
25,000 population. 

780,000 gallons. 


Domestic and trade mixed. Surface water ineluded. Mannu- 
facturers treat before turning into sewer. 


493 acres under treatment, 803 acres of additional land is used 
as ordinary farm. 
Yes, by 6 inch pipes, 66 feet apart and 5 feet deep. 


40 acres. 


Two. 640 cubic feet. These are to intercept large solids, 
Used alternately. 


A few days are allowed for liquid to drain off before sludge is 
removed. 


None used. 
Do. 
Do. 


One of 240 yards at level of coke. 

Dug out of solid ground, filled with 20 inches of coke of various 
sizes. 

It is used only for the night flow of sewage between 10 p.m. 
and 6 a.m., when the composition is chiefly subsoil water. 


None at works or on outfall sewer. 


One fixed side weir. 4 leaping weirs on intercepting sewer 
and various small ones. 


£125 per acre. 


£12,500. Farm buildings £2,500.; 





1896. 








What little there is..is put on adjoining lands. 








None used. 
None required. 
( Above limit 2 


‘Analyses- } 
| Below limit — 
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KEIGHLEY BOROUGH URBAN DISTRICT.—UTLEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which’sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
_allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves J 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


‘COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


‘SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


‘PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Satisfactory ... 16 


Reports.of Inspectors ( 
Unsatisfactory 


Appendix 4. 


March, 1891, 
B. Hopkinson & Co, 
Yes. 





| 


Domestic. 


4% acres, 
No. 


4 acres. 


Two. 2,250 cubic feet. 


Used alternately. 


One is in use whilst the other ig being emptied. 


None used, 





} | bat 








Do. 


Do. 


£405 
£160 Without Engineer’s and legal charges. 


a 











1895. 1896. 1897. 
Farm let at a yearly rent of £4 10s. Od. 
Do. 
Do. 
Above limit - 


Sales] 
Below limit 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Appendix 4. 


MIRFIELD URBAN DISTRICT.—MIRFIELD SEWAGE WORKS. 


ate completed and brought into operation 
Engineer ; 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


| 


| 
| 


| 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 

Number and total capacity 

Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement j 


CHEMICALS. 
Nature 





Quantity 

How added 
FILTERS. 

Number and total area 

Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, } 
method [ 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works 


ee 


Proportion of flow in sewer to average flow 
when storm overflows begin to act’ 


Construction—whether fixed side 
leaping weirs, or adjustable valves 





COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Vhemicals 


Pumping 


ie 


Satistactory ... 
Reports of Inspec ‘ors 


v2) 


Unsatisfactory 


-_ 


Partly in operation, not yet completed. 
Frederick Herbert Hare. 

Yes. 

2,000 houses drained, 

150,000 gallons. 


Domestic only. No. 


200. 


32 acres. 
11 acres underdrained. 


25 acres at present, other leased out. 


Plans for tank arrangement and further underdrainage works 
have been sent to Local Government Board, and a public 
inquiry held. 


One at Ledgard Bridge that cannot be used, also one at pumping 
station in case of breakdown. 


Leaping weirs. 


RONKEe 

One-third of sewage gravitates to farm and is not affected by 

storm overflows. Other is retained in tank sewer and cannot 
rise to overflow unless pumps are standing 2 days. 


£4,000. 
£700. 





1895. 1896. 





Oats and willows. Oats and willows. Oats and willows: 





lO) £90 S62: 
£70 £110 £110. 
£200 | £200 £299. 
| 
( Above limit 
Analyses- 


| Below 1 mit 
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Appendix 4, 


RIPON CITY URBAN DISTRICT.—RIPON SEWAGE WORKS. 


‘Date completed and brought into operation 

Jsngineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 

Average daily flow of sewage in dry weather 

Nature of sewage (domestic or mixed. with trade ) 
refuse). Is surface water included ? 3 

Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s ; 
method } 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side 
Jeaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act J 


COST OF— 
. Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES, 
Labour 


Chemicals 


Pumping 


Satisfactory 12 
Reports of Inspectors] 


Unsatisfactory — 


| 20th October 1896. 





weirs, } 





Messrs. Preston & Johnson, 14, The Exchange, Bradford. 
Yes. 

About 1,000 acres. 
300,000 gallons. 


1,800 houses. 


Mixed with trade effluent. A large proportion. 


587. 


30 acres purchased, but only 12 acres laid out. 


9 inch pipes laid under the paths 6 feet below beds 


84 acres. 


One straining tank only (8,000 gallons). 
Continuous. 


None used. 
Do. 
Do. 


The land is laid out in level plots (@ acre each). 


Used intermittently. 


Six on line of sewers, none at outfall. 


All fixed weirs. 


At least 10 times. 


About £150 per acre. 


hes £2,450 for the above-mentioned 12 acres. 


| “i il 896. 





1895. 1897. 





80 tons. 72 tons. 


Used on land not laid out (as manure) and by neighbouring 


farmers. 
Nil. 


Do. 


Willows, let to willow grower. 


£13 per annum rental. 
£20 per annum for emptying tank, removing sludge, and 


trimming banks and paths. 
Nil. | 








£30 per annum for pumping sewage from low lying district 


Above limit - 
Analyses- Ae 
| Below limit - 


78 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


ROYSTONE URBAN DISTRICT.—-CROSS LANE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included ? J 
Number of water closets in area drained 
LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, } 
and (if the latter) whether on Dibdin’s 


method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST CE= 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 


Amount 

How dealt with 
Cost, or 

Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicais 
Pumping 


| Satisfactory 1 


| Unsatisfactory 2 


Reports of Inspectors - 


{ 


| 





| 


} Pe : 
All dealt with on land and treated into same. 


3 


| 


1895. 

Joseph Latham, Barnsley. 
Yes. 

30 houses. 

About 1,200 gallons. 


Domestic only. Surface water slight. 


None. 


About 2 acres. 
Underdrained with tiles. 


13 acres. 


None. 


Do. 


Do. 


Do. 


Do. 


Do, 


fee including sewerage. 





1895. | 1896. 1897: 





| 


| 
| a 5s. Od. per week. \ | 








( Above limit 
Analyses; 
| Below limit - 


APPENDIX, 
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Appendix 4. 


SKIPTON URBAN DISTRICT.—SKIPTON SEWAGE WORKS. Pe > 
* 1876. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domesti i } : : : 
ee. ae Ontained with See ' Domestic and trade, with surface water included. 


refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 


Total area 
Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time} 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
N umber and total area , 


Construction: | 


and (f the latter) whether on Dibdin’s 


Whether used continuously or ron. Diba | 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


. How dealt with 


Cost, or 
Return 


PRODUCE. 
«von Crops! 


Value 


WORKING EXPENSES. 
Labour 


Chemicals . 


Pumping 


Satisfactory .:. 8 


> Reports of Inspectors \ 
.*~'<Unsatisfactory ... 39 


~ 1213." 


i} 


| 
| 


| 








ee 


Baldwin Latham, M.I.C.E. 

Yes. 

4,245 acres. About 12,000 population. . About 2,300 houses. 
Not known and cannot well be ascertained. 


Nearly all houses have water closets. 


About 53 acres. 
Part 4 feet 6 x 4 feet tiles. 


50 acres. 


Two small tanks. 


Worked together. 


Continuous, 


None. 
Do. 
Do. 


No filters, but a grating through which sewage passes con- 
tinuously. 
Do. 


Do. 


There is only one storm overflow on the farm. 
but a board is fixed to adjust the flow. 


Do, 


It has no valve, 


Do. 


£15,607. 


\ 


| £9,880. ot ES 


1895. 1896. 








1897s 
This is carted away by farmers in the district, nothing is received 
or paid in respect of same. 
Do. 


Do. 
Do. 
| Grass, turnips, oats,) Grass, turnips, oats 


UC. &e. 
£436 17s. 10d. £387 Os. 6d. 


Grass turnips, oats, 
! 


8415 14s. 2d. | 
j 





~ £363 15s, 6d. 





£320 8s, 5d. | £339 4s, 2d. 
| 
Above limit ... 1 
sin Anses| rt 
Below limit °.:2 4° 
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ROYAL COMMISSION ON SEWAGE DISPOSAL : 





WOMBWELL URBAN DISTRICT—WOMBWELL SEWAGE WORKS. 


Date completed and brought into operation 
Engineer ; 
Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewaze (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 


allowed for settlement 


CHEMICALS. 


Nature 
Quantity 
How added 


FILTERS. 


Number and total area 
Construction 
Whether used continuously or intermittently, 


and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average Or 


when storm overflows begin to act 


COST OF— 


Land 

Laying out of land . 
Tanks 

Filters 


SLUDGE. 


Amount 
How dealt with 
Cost, or 


Return 


PRODUCE. 


Crops 
Value 


WORKING EXPENSES. 


Labour 

Chemicals 

Pumping 

Satisfactory .. 2 


Reports of Inspectors { : 
Unsatisfactory 16 


weirs, \ 


I 


| 


January, 1886, for the first contract. 

The Board’s Surveyor, Jno. Robinson. 

Yes. 

In the first instance only such part of Wombwell village as 
Cannot say. [emptied into the canal. 


Domestic. No. 


None when works were completed. Waste water closets now 
beginning to be used. 


16 acres. 
Yes, by 6 inch sanitary tubes (about 16 feet apart) to main 


carriers, 
13 acres. 


No tanks in original scheme. Increase of population caused 
additional land, also tanks, necessary. Works now going on. 


No tanks yet completed. When completed time vill be 


allowed for settlement. 


Filters not yet ready. 


There will be 16 tanks at the old farm, area 511 square yards, 
and 8 tanks at the Hemingfield farm, area 212 square yards. 
Brick in cement and concrete. 


Will be intermittent. 


Three. 


Leaping weirs. 


/ 
| 





1895. 1896. 1897 








Being short of land for the work required, produce has not 
‘been a consideration for a long time, purification of the: 
sewage as far as possible being the only aim. 


£169 £149 £132. 


| Above limit - 
Analyses 
Below limit. - 
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WORSBORO’ URBAN DISTRICT.—WORSBORO’ DALE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which ‘sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pan. Dibains} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


1882. 

W. Senior, Esq., Barnsley. 

Yes. 

1,490. 

29,800 gallons (estimated). 

Domestic. Some surface water included. 


24 W.C. 40 slop water closets. 


16 acres 3 roods 13 perches: 
Underdrained 5 feet 6 inches deep (sanitary pipes). 


144 acres. 


3. Tanks will hold 68 hours’ flow of sewage. 


All together. 


Part continuous. Largest portion allowed to settle. 


Two. 


Construction—whether fixed side sii Side weirs. 


leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 
_ SLUDGE. 
Amount 
How dealt with 
Cost, or 
Return 
PRODUCE. 
_ Crops 
_, Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping . . 


ect } Satisfactory ... 13 
Reports of Inspectors RENO 

- \Unsatistactory ... 2 
1213. 


| 


Leased. 


| About £3,200. 


J 











1895. 1896. 1897. 
A Res BIE pd (ee een eS 
Used on land as — 
manure. 
(Above limit .. — 
Analyses int 
Below limit .. - 
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82 ROYAL COMMISSION ON SEWAGE~ DISPOSAL: : 
eee ———————— eee 


WORSBORO’ URBAN DISTRICT.—BIRDWELL SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 


Number and total area 
Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 


method J | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 

Cost, or 

Return 
PRODUCE. 

Crops 

Value 


WORKING EXPENSES. 
Labour 


Chemicals 


; er 
Pumping : 


Satisfactory ... 12 
Reports of Inspectors | 


Unsatisfactory ... 7 


| 1884. 
W. Senior, Esq., Surveyor, Barnsley. 
Yes, 
245 houses. 
5,000 gallons (estimated), 


Domestic. Surface water partly iacluded. 


8 slop water closets. 


2 acres 1 rood 38 perches. 
Underdrained. 5 feet deep (sanitary pipes). 


12 acres. 





Continuous. aa | ° 





One. 
Side weir. 


One-twelttht 


Leased, 


| ea 


1895. | 1896. 1897. = - 


| 


On land as manure. | taord, 





PY : 
fae te oud 





to man in charge 7s. 6d. per week, he taking in addition 
bie produce, and making what he can of it. ; ? 








Above limit... -= 
Analyses { 


Below limit ... - 
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Appendix 4. 


BARNSLEY RURAL DISTRICT.—CARLTON SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
. Total area 


Whether underdrained, antl how ? 
Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pron Diba 
- method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Sh Se of flow in sewer to average nat 
Ww 


en storm overflows begin to act 


COST OF— 
' Land 


Laying out of land 
. Tanks 
Filters 
SLUDGE. 
Amount 
How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour — 


Chemicals | 
Pumping 
Reports of Inspectors : 


Satisfactory - 
Unsatisfactory 12 





| 1893. (Information not supplied by Autherity.) 
Yes. - 
| 1,978 acres. Populatien (1891) 1,401, 


Y{T3t 


Domestie. 


One acre. 
ELD:F, 


None. 


Do. 


Do. 


Do. 
Do. 
Do. 


Do. 
Do. 


Do. 








No supervision pending new works. 


Above limit - 


Analyses Ahn 
Below limit - 


84) 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


BOWLAND RURAL DISTRICT.—GISBURN SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. ; 
Area and population or number of houses drained | 
Average daily flow of sewage in dry weather | 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how ? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. | 
Number and total area | 





Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibding| 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 

Tanks 

Filters 
‘SLUDGE, 

Amount 

How dealt with 

Cost, or 

Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory 


Reports of Inspectors { ; 
iat Unsatisfactory 


About the beginning of 1896. 

H. A. Johnson, C.E. 

Yes, 
Area 1,876 acres. Population of township 444. Living in dis- 


About 3,000 gallons. [trict about 350.. Houses drained 71. 
Domestic. Surface water not included. 


35. 


4 acres. 


Yes. 


’ 4 acres. 


None. 
Do. 
Do. 


Sewage purified by broad irrigation. 


| Do. 


Do. 


None. 


Do. 


Do 


Open carriers with grips. 


No storm overflow. 


| Sewers and all complete, £2,103. 


| 


( 
gs 














woos | 1895. 1896. 1897. 
| None. In 1896 and 1897 the sewage land was let to 
a tenant, who managed and took the crops 
at £5 per year. 

. | . Flushing sewers. | Flushing sswers, planting 
| £1 16s. 4d. willows, &e¢., in 189° 
| ile ts | £9 10s. 1d. 
| None. - : 

7 ; z Above limit ... - 
i” Analyses}. es 
Below limit ... - 
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Appendix 4, 





DONCASTER RURAL DISTRICT—LOVERSALL. SEWAGE, WORKS. 


Date completed and brought into operation 


August, 1894. 
Engineer 


C. C. Barras. 
Whether sanctioned by L.G.B. No. 
Area and population or number of houses drained | 490, 


Average daily flow of sewage in dry weather 


6Uu to 700 gallons. 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included ? j | Domestic. 
Number of water closets in area drained None. 
LAND. 
Total area 100 feet x 25 feet. 
Whether underdrained, and how? Yes. 4 inch and 3 inch pipes, 21 fee . 
Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity None. 
Used all together, or in series Do. 
Whether flow of sewage continuous, or time 76 
allowed for settlement : 
CHEMICALS. | 
Nature Do. 
Quantity Do. 
How added : Do. 
FILTERS. 
Number and total area Do. 
Construction Do. 
Whether used continuously or intermittently, . 
and (if the latter) whether on Dibdin’s Do. 


method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Do. 


Construction—whether fixed side hag Tio 
leaping weirs, or adjustable valves | 


oes of flow in sewer to average flow| | Jo, 
when storm overflows begin to act 


COST OF— 
Land 


Maying out of land 
Tanks 
Filters 





Rena hve een a le as 
SLUDGE. aie a 


1895. i 1896. 1897. 
Amount 


How dealt with | 





Cost, or 





Return | ; Wictre 
PRODUCE. 

Crops 

Value 


WORKING EXPENSES. 


Labour ! One man £2 per year. 


$ 


Chemicals 





Pumping 


Above limit ... — 
Satisfactory .. 1 Analyses| 


Reports of Taapeetors | Below limit ... - 


Unsatisfactory 
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aaa eer eree rere SD 


GREAT OUSEBURN RURAL. DISTRICT._ACOMB SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade \ 
refuse). Is surface water included 2 J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Diba} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 
ey) | 


Proportion of flow in sewer to average 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount —_ 
How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 
WORKING EXPENSES. 


Labour 
Chemicals 
Pumping 


Reports of Taspectors 


_ 


Satisfactory Aree 
Unstatisfactory ... 6 


1880, 
Charles Hornsey, York. 
Yes. 


Area, 1,439 acres. Population, 2,181. Houses drained 480. 


34,000 gallons. 
No, 


Domestic sewage. 
90. 


‘10 acres. 


Underdrained every 11 yards. 


About 9 acres. 


Do. 


Rent of £30 a year paid. 


Various sums have been spent under this head from time to time. 


Land on lease. 





1895. 1896. 








The Jand was let at £20 a year to a 
local farmer up to September, 1896. 


tte Analyses 


prastadt 


UCL, 
Mangolds,and 
potatoes. 

Nil, vy 


wots. 
Labour, «e., £205. 
wikis ’ 


( Above limit ... — 
paieh TaaiygatL 


a Y 


ri 





HEMSWORTH RURAL DISTRICT.— MONKTON ROW, HAVERCROFT, SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade | 
refuse). Is surface water included ? J 


Number of water closets in area drained 
LAND. . 
Total area 
Whether underdrained, and how? 
Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | | 
allowed for settlement 


CHEMICALS. 
Nature 


APPENDIX. 





Quantity 
How added 


FILTERS. | 
Number and total area 


Construction | 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s; | 
method i: 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side 


weirs, | 
leaping weirs, or adjustable valves 


| 


{ 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 





COST OF— 
Land 


Laying out of land 
Tanks 
Filters 

SLUDGE. 


Amount 

How dealt with 
Cost, or 
Return 


- PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


decelerate CI AIT eS SNE TO ee eR 


Satisfactory ... 4 
Reports of Inspectors | : 
| Unsatisfactory a 


1215. 


Appendix 4. 


Ist July, 1898. 
T. H. Richardson. 
Paid out of current rates. 


3,000 gallons approximately. 


Domestic. No trade refuse. Back yards and roofs only- 
None. 
$ acre. 


4 inch unsocketted pipes. 


All the area available for irrigation. 


None. 


Do. 


£100 





Above limit 
Analyses- 
\ Below limit 


88 ROYAL COMMISSION ON SEWAGE DISPOSAL: 











a) sila, HEMSWORTH RURAL DISTRICT._SHAFTON SEWAGE WORKS. 


Date completed and brought into operation | 1894. 


Engineer j T. H. Richardson 
Whether sanctioned by L.G.B. | Yes. 

Area and population or number of houses drained 

Average daily flow of sewage in dry weather 


° ° . ~ oh 
Nature of sewage (domestic or mixed with trade | | 
J if 


refuse). Is surface water included ? Domestic sewage only 


Number of water closets in area drained None. 
LAND. 
Total area | 3 roods 13 perches. 
Whether underdrained, and how ? Yes 4 inch unsocketted pipes. 


Wett area upon which sewage can be treated 











TAN io. 
Number and total capacity None. 
| 
Used all together, or in series fae) oO. 
Whether flow of sewage continuous, or time}! Po, 
allowed for settlement j | 
CHEMICALS. 
Nature | Do. 
Quantity | Do. 
How added | Do. 
FILTERS. | 
Number and total area Do. 
Construction | Do. 
Whether used continuously or intermittently, . 
and (if the latter) whether on Dibdin’s | Li 


method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Do. 


Construction—whether fixed side weirs,) | Do. 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | Do. 
when storm overflows begin to act | 





COST OF— 


Land | Lease for 30 years at £8 6s. 6d. per annum. 


| 

| 

Laying out of land 

Tanks | ° 
| 


Filters 





SLUDGE. | 


1896. L897. 
Amount 





How dealt with 
None. 
Cost, or 


Return 


PRODUCE. 
Crops 


Value | 


WORKING EXPENSES. 
Labour 





None. 


£3 6s. Od. per quarter, including Shatton Two Gates. 


Chemicals None. 





Pumyiing if Do 


| Satisfactory ... 4 ( Above limit ... 1 
Reports of Inspectors 


| Unsatistactory sae be | Below limit ... — 


APPENDIX. 


ee 


KIVETON PARK RURAL DISTRICT—HARFHILL SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


refuse). Is surface water included ? J 
Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 


Nature 

Quantity — 

How added 
¥TLTERS. 


Number and total area 
Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pon Dita} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows -begin to act 


COST OF— ; 
Land 


Laying out of land 
Tanks 
Filters 

SLUDGE. 


Amount 
How dealt with 
Cost, or 
Return 


PRODUCE, 
Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... 10 


Reports of Inspectors} 
=a Unsatisfactory... — 


1213 


| 


Nature of sewage (domestic or mixed with trade |_| 











About 1890. 


No. 
500 population. 
5,000 gallons. 


Domestic. Yes. 


None. 


13 acres. 
No. 


1} acres. 


None. 


12 hours’ flow. 


None. 


Do. 








1895. 1896. | 


1897. 


89 








Ploughed in. Ploughed in. 


Grass. Grass 








( Above limit 
Analyses- ila 
| Below limit 


Grass. 


Ploughed in. 
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KIVETON PARK RURAL DISTRICT.—FIRVALE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed. with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement ¥ 


CHEMICALS. 
: Nature 


Quantity 
How added i 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 


when storm overflows begin to act - 


COST OF— 
Land 


Laving out of land 
‘Tanks 
Filters 
SLUDGE. 
Amount 
How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemice.!s 
Pumping 
{ Satisfactory... 9 


Reports of Inspectors 
| Unsatisfactory l 





2 








Last alteration, October, 1896. 
W. Atkinson. 
Original scheme, Yes. 
500 population. 

5,000 gallons. 


Yes. 


Original scheme, 1879. 


Additions, No. 


Domestic. 


None. 


43 acres. 
Not where in irrigation. 


3 acres. 


Only a catch pit. Flow for 12 hours only. Continuous. 


Alumino-ferric. 


Do. 


On lease. 


210. 


None. 








“7 eb5, : Pe CN ee 


Always dug into ground. | 
| ' 


Turnips, peas, beans, barley, celery, oats, cabbages, &e. 
Sold locally. | 

| 
£10. | 





f Above limit — 
Analyses- hl 
| Below limit — 
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re LS 


KIVETON PARK RURAL DISTRICT.—WALES BAR SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? i 


Number of water closets in area drained 
LAND. — 
Total area 
Whether underdrained, and how ? 
Nett area upon which sewage can be treated 


TANKS. 





~ Number and total capacity 
Used all together, or in series 


Whether flow of sewage continuous, or time | | 
allowed for settlement (| 


CHEMICALS. | 
Nature | 


Quantity % | 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Fon Diba! | 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 





Construction—whether fixed side i 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
_ Crops 


Value 


WORKING EXPENSES. 
Labour 


Chereicals 
Pumping 
Satisfactory ... 10 


Reports of Inspetors{ : 
_ (Unsatisfactory... 1 


——— 


Appendix 4, 


March, 1898. 
W. Atkinson. 
No. 

200 population. 
2,000 gallons. 


Domestic. 12 hours’ flow. 


None. 


1 acre 20 perches. 
No. 


1 acre 20 perches. 


None. 


£10. 


1895. 1896. 1897. 








Not previously dealt with. | 





{ Above limit ... - 
Analyses ag 
| Below limit ih - 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 





KNARESBOROUGH RURAL DISTRICT.—BILTON-ON-THE-HILL SEWAGE WORKS. 


Date completed and brought into operation | 
Iingineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated - | 

TANKS. 
Number and total capacity | 
{ 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement J 


CHEMICALS. 


Nature | 





Quantity 

How added 
FILTERS. 

Number and total area 


Construction 


Whether used continuously or intermittently,) 
and (if the latter) whether on Dibdin’s 
method J | 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act 


COST OF== 
Land 


Laying out of land 


Tanks 





Filters 
SLUDGE. 


Amount an 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping f 


( Satisfactory et 
Reports of inspectors 


1 Unsatisfactory uw > 


1898. 

D. Balfour, C.E. 
Yes. 

130. 

7,800. 


Domestic sewage only. 
yards only. 


40. 


Surface water from roofs and.back 


9 acres. 
Not underdrained. 


8} acres. 


One storm overflow. 

















Fixed weir. 
12 times. 
1895. 1896. 1897. 
| 
Above limit ... 
Analyses +, tag 
Below limit 
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KNARESBOROUGH RURAL DISTRICT.—BILTON NEW PARK SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) | 
refuse). Is surface water included ? 4 


{ 
| 
Number of water closets in area drained | 


LAND. 
Total area 


| 
| 
| 


t 

Whether underdrained, and how? 
{ 
Nett area upon which sewage can be treated | 
| 


TANKS. 


Number and total capacity | 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 


Nature 
Quantity 
How added 


FILTERS. . | | 
Number and total area 


Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 
method [ 

STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


| 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves 


“Me Saas of flow in sewer to average fiow | | 
when storm overflows begin to act 


COST OF— | 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
— Amount 


How dealt with 


Cost, or 


Return 


PRODUCE. 
_ | Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


( Satisfactory ... 10 
Reports of Inspectors - ; 
| Unsatisfactory 6 


Mr. Harwood Hall. 
Yes. 

329. 

33,000. 


Domestic sewage only and the surface water from roofs and 
back yards only. 


203. 


_ 12 acres. 


Partly underdrained about 3 feet deep. 


11 acres. 


None. 


| Do. 


Do. 


Dow 
Do. 


Do. 








1895. 1896. 1897. 








Above limit ... 1 


lyses 
: nay hee aio eatt 
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KNARESBOROUGH RURAL DISTRICT.-FARNHAM SEWAGE WORKS. 








Date conipleted and brought into operation +, 1895. (Information not supplied by Authority.) 
Engineer 
Whether sanctioned by L.G.B. No. 
Area and population or number of houses drained | 118 houses. 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade : 
refuse). Is surface water included t \ Domisame. 
Number of water closets in area drained None. 
LAND. 
Total area One acre. 
Whether underdrained, and how ? No. 
Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity None. 
Used all together, or in series Do. 
Whether flow of sewage continuous, or time | 
allowed for settlement j, Do. 
CHEMICALS. 
Nature Do. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area Do. 
Construction Do. 
Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s Do. 


method [ 


STORM OVERFLOWS. ; 
Number on line of sewers and at outfall works | Do. 


Construction—whether fixed side weirs, ) Do. 
leaping weirs, or adjustable valves » 


Proportion of flow in sewer to average flow Do. 
when storm overflows begin to act 


COST: OF— | 
Land 





Laying out of land 
Tanks 


Filters 








| 
SLUDGE. 1895. 1896. 1897. 
Amount | 
How dealt with | 
Cost, or 
Return 


PRODUCE. 
- Crops 
Value 


WORKING EXPENSES. 
Labour 








Chemicals 





Pumping 
Above limit ... — 
Below limit ... -- 


Satisfactory ...- 
Reports of Thisptelore! ; Analyses| 
| Unsatisfactory... - 
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ULE E EEE 


KNARESBOROUGH RURAL DISTRICT.—-OATLANDS SEWAGE WORKS. 


Date completed and brought into operation | 
Engineer 

Whether sanctioned by L.G.B. 
Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included ? ar 
Number of water closets in area drained 
LAND. 


Total area 
Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 





} 
ae | 

Used all together, or in series 
\ 

| 


Whether flow of sewage continuous, or time) 
allowed for settlement J 


CHEMICALS. | 
Nature 


Quantity } 
How added 


FILTERS. | 
Number and total area 


Construction 


Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdi.’s - 
method J 
STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 


‘ 


Construction—whether fixed side weirs, ) | 
leaping weirs, or adjustable valves 


: : | 
Proportion of flow in sewer to average flow) 


when storm overflows begin to act J 


COST OF— 
Land 





Laying out of land 
Tanks | 
Filters | 
_S8LU DGE. i 
Amount ; 
How dealt with. | 
Cost, or 
Return | 
PRODUCE. | 
Crops | 
Value | 

| 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Satisfactory . 14 
Reports of tegen! 


| Unsatisfactory apa} 


H 


1213. 


_ Appendix 4. 


Sinan aie 


March, 1893. 
Arthur Smithies. 
Yes. 

225. 


22,500. 


Domestic sewage only and surface water from roofs and back 
yards only. 


175. 


12 acres. 
Partly underdrained about 3 feet deép. 


11 acres. 


None. 





1896. 








( Above Lint arte. L 


es 4 hee 
t \ ges | Reiow limit 
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ean 


96 : ROYAL COMMISSION ON SEWAGE DISPOSAL : 
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KNARESBOROUGH RURAL DISTRICT._STARBECK SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by a G.B. ¢ 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement 


CHEMICALS. 
Nature 


(uantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdin’s 


method | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act i 


COST OF— 
Land 


Laying out of Jand 
Tanks 
Filters 


BLUDGE 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 
: f 
Chemicals ; 


Pumping 


Satisfactory .. 8& 
Reparts of Inspectors ~ 
‘J Unsatisfactory 2 


Mr. Harwood Hall, C.E. 
Yes 

567. 

| 96,000. 


| Domestic sewage only. Surface water from roofs and back 
[yards only. 
| 510. 


13 acres. 


Partly underdrained 3 feet deep. 


13 acres. 





| 
| 
| 


| 
| 


| 


| One. 


Fixed side. 


Full bore. 











1895. | 1896. 1897. 














Above limit....:) 1 


Ansys f 


Below limit ... 
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PATELEY BRIDGE RURAL DISTRICT.—-PATELEY BRIDGE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade l 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement ‘ J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, ) 
and (if the latter) whether on Dibdi+’s 
method ] 

STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


4 


Construction—whether fixed side weirs, ) 
leaping weirs, or adjustable valves J 


Proportion of flow in sewer to average fiow ) 
when storm overflows begin to act 


| 











pOslT OF— 
Land 


Laying out of land | 
Tanks 
) Filters 
SLUDGE. / 
Amount 
How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Satisfactory Her, 
Reports of Inspectors 4 . 
ai - (Unsatisfactory ... - 


1213. 


H. A. Johnson, The Exchange, Bradford. 
Yes. 
Acreage about 3,000. Population between 2,000 and 3 000. 


Domestic. Surface water excluded. 


Under 100. 
4 acres. 
Between 3 and 4 acres. 


Two. 
Alternately. 


Time allowed for settlement. 


Nil. 
Do. 


Do. 


Six beds. 


Intermittent. 

£600. 

eae ), 

Sey STONES TOME ESL OnE oS OF Ree Ne na 


1895. 1896. 1897. 











‘Above limit ... 


; Analyses; yt 
= Below linit ... - 
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PENISTONE RURAL DISTRICT.CAWTHORNE, CLAY HALL, SEWAGE WORKS. 


t 


Date completed and brought into operation Completed March, aes ee anliaaad 4 va 
Engineer Under direction of Estate Clerk of the Works. 

c=) | F L Sus 
Whether sanctioned by L.G.B. | No. 


Area and population or number of houses drained | 48 houses. 
Average daily flow of sewage in dry weather Not known. ; . _ jaa ae 
Nature of sewage (domestic or mixed with trade) | Domestic sewage only. Surface water meluded, 


refuse). Is surface water included ? J contemplated for sewage only. To include 35 more houses. 
Number of water closets in area drained None. 
LAND. : 
Total area 2 acres. 
Whether underdrained, and how ? Not underdrained 


Nett area upon which sewage can be treated | 

TANKS. 
: r 

Number and total capacity None. 


Do. 


Used all together, or in series 


Whether flow of sewage continuous, or time) De. 
allowed for settlement 


CHEMICALS. 


Nature Do. 

Quantity | Do. 

How added Do. é 
FILTERS. | Br Siar 

Number and total area Do. 

Construction | Do. 


Whether used continuously or intermittently, } 
and (if the latter) whether on Dibdin’s | 
method . 


Alternate surface irrigation. asad bat 4 


STORM OVERFLOWS. | 


é é . : Wye apes te all works. 
Number on line of sewers and at outfall works | Storm overflow at outfall 


Construction—whether fixed side weirs, | | 
leaping weirs, or adjustable valves | 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act J 
COST OF— 
Land 


ha ' f 


Laying out of land 
Tanks 
Filters 


SLUDGE. Tce GSR ea Bea 1997. 
Amount i na 











How dealt with 
Cost, or | 
Return 
PRODUCE. 
Crops 
Value | 
WORKING EXPENSES. 


Labour / . J *. . LZ | 
. £2 a year for supervision of irrigation. | 





Chemicals 





Pumping . 


»- Reports of Iuspectorsf 


¥ Analyses 


Satisfactory 6 Ones ”) ¥, fi limit 
Below limit - 


Unsatisfactory 1 vev Y 
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Appendix 4, 





ROTHERHAM RURAL DISTRICT.—ASTON SEWAGE WORKS. 


Date completed and brought into operation 


. 1893. 
Engineer | G. & D. Jennings. 
Whether sanctioned by L.G.B. Partly. 


Area and population or number of houses drained 

Average daily flow of sewage in dry weather 

NI * o myn 7 + = ae ‘ . . ee i ; 

ane of poms lommpstic or peed wath trade) | Domestic, roof and yard water. There is also a eonsiderable 
refuse). Is surface water included ? J amount of infiltration water. 


1,200 estimated population. 
18,000 gallons estimated. 


Number of water closets in area drained 





LAND. 
Total area 1 aere. 
- Whether underdrained, and how ? We 


Nett area upon which sewage can be treated 
TANKS. | 
Number and total capacity 


£ of an acre. 


One. 1,500 gallons. 
Used all together, or in series 


Whether flow of sewage continuous, or time) | 
allowed for settlement f 


CHEMICALS. 
Nature 


Continuous. 


(Juantity . 
How added { 


FILTERS. , 
Number and total area Nil. 


Construction 





Whether used continuously or intermittently, ) | 
and (if the latter) whether on Dibdin’s ; | 
method | 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works! 4), 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves i} 


Proportion of flow in sewer to average flow | 
. 2 ‘ 
when storm overflows begin to act J 


COST OF— 
Land 





£5 per annuni on a 21 years’ lease. 

Laying out of land | Nil. 

mee ° About £20. 
Filters 

SLUDGE. 
Amount ° 


“1895. 1896. be) ) PeOFre (3.5 


Nil. Nil. | a INO 





How dealt with 


Cost, or 





Return 


PRODUCE. 
. Crops 


Value 


WORKING EXPENSES. 
Labour 


Let until this month to a sub-tenant. Will shortly be planted 


with osiers. 


Nil Nil. Nil. 


ee Se 
SS ee 


Chemicals 





« ‘ / { 
Pumping 


Above limit ... - 

( Satisfactory ... 7 Anpieee le ee 

: - ’ rs - + ¢ Selow limit ... - 
‘Reports of Inspectors biinkctanery war 
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100 ROYAL COMMISSION ON SEWAGE DISPOSAL: 





ROTHERHAM RURAL. DISTRICT.—SWALLOW. NEST SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained | 
Average daily flow of sewage in dry weather | 
Nature of sewage (domestic or mixed with trade) | 


refuse). Is surface water included ? yl 
Number of water closets in area drained 
LAND. 


Total area | 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 





Whether flow of sewage continuous, or time 1 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | 





leaping weirs, or adjustable valves J] 
Proportion of flow in sewer to average flow | | 
when storm overflows begin to act J 
! 
COST OF— 
Land 


Laying out of land | 
Tanks | 
Filters 
SLUDGE. 


Amount 

How dealt with 
Cost, or 

Return 


PRODUCE. 
Crops 





Value 


| 
WORKING EXPENSES. | 


Labour 
Chemicals 
Pumping | 


‘Satisfactory ... - 
Reports of Inspectors | 


| Unsatisfactory - 


| 1880, 
D. Jennings. H 
Yes. 


Estimated population 1,000. 
Not ascertained. 


Domestic and surface water only. 


| None. 


14 acres. 


| No. 


13 acres. 


2 cesspools, which cannot be called tanks, 


None. 


None. 


None. 


5 per acre'on a 21 years’ lease. 





£ 
| ascertainable. 


, 1895. 1896. 1897, 








‘ a — 
None. None. None. 





Sublet to a market gardener. 


Above limit ..: — 
Analyses- 
| Below Ht. “oi 


Works admittedly unsatisfactory. New scheme in hand. 


APPENDIX. 
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ROTHERHAM RURAL DISTRICT.—WHISTON SEWAGE WORKS. — 


ate completed and brought into operation : 
Engineer 
Whether sanctioned by L.G.B. 

Area and population or number of houses drained | 
Average daily flow of sewage in dry weather | 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series ! 


Whether flow of sewage continuous, or time | | 
allowed for settlement 


CHEMICALS. 
Nature 





(Juantity 
How’*added ; | 


FILTERS. 
Number and total area 


‘Construction 





Whether used continuously or intermittently, 


and (if the latter) whether on Dibdin’e$ | 
method ; 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | | 
leaping weirs, or adjustable valves J 


Proportion of flow in sewer to average flow | 
when storm overflows begin to act 


COST.OF— | 
Land 


Laying out of Jand | 
Tanks 
Filters 


SLUDGE. 


Amount 
How dealt with 
Cost, or 
Return 


| PRODUCE. 
Crops 


Value : 


WORKING EXPENSES. 
Labour 





Chemicals 
Pumping 


(Satisfactory eae) 
_ Reports of Inspectors - 


| Unsatisfactory... 5 


1877. 
D. Jennings. 
Yes. 


1,500 estimated population. 


Cannot be ascertained on account of the enormous amount of 
[water getting in out of the river bed. 


Domestic and surface water included, 


None. 


1 acre. 
Every 20 feet. 


? of an acre. 


None. 


None. 


None. 


One. 


Fixed side weir. 


Not ascertainable. 


£10 per annum on a 21 years lease. 


Not ascertainable. 


1896. 


Nil. 


£90 per annum. £20 per annum. 





Analyses- 
ror 


| L897. 


| Nil. 


| Not ‘planted until 


this year. 


£20 per annum. 


{ 
( Above limit ees 


Below limit ... 
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102 ROYAL COMMISSION ON SEWAGE DISPOSAL : 


EE ea 3 HS Ret 
acon SEDBERGH RURAL DISTRICT._DENT SEWAGE WORKS. 


Date completed and brought into operation November, 1898. . 
Engineer R. Edgar Horsfall, Halifax. 
Whether sanctioned by L.G.B. Yes, 
Area and population or number of houses drained | Population 283. Houses drained 86. 
Average daily flow of sewage in dry weather 1,250 gallons. 
Nature of sewage (domestic or mixed with trade : . “fac er is Included. 
refuse) Is rates water included ? ; \ Domestic sewage only. No surface water 1s me 
. a | 
Number of water closets in area drained | Three. 
LAND. 
Total area | ak acres. 
| 
Whether underdrained, and how ? | No. 


Nett area upon which sewage can be treated | About 3 acres 


TANKS. | 
Number and total capacity Nil. 
Used all together, or in series | Do. 





Whether flow of sewage continuous, or time) | 


allowed for settlement fe Do. 
CHEMICALS. | 
Nature | Do. 
Quantity Do. 
How added | Do. 
FILTERS. 
Number and total area | os 
Construction | Do. 
1 ; Fs f 
Whether used continuously or intermittent] y) 
and (if the latter) whether on Dibdin’s!! Do. 
method se 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | Do. 


Construction—whether fixed side weirs, | 





leaping weirs, or adjustable valves J ic: 
Proportion of flow in sewer to average flow) | Di 
when storm overflows begin to act’ J i 
COST OF— 
Land £450. 


Laying out of land 


Tanks 


About £10. 


Filters 


SLUDGE. 
Amount 





| 1895. 1896. | 1897. 








How dealt with 
Cost, or 
Leturn 


PRODUCE. 
Crops 


Value 
WORKING EXPENSES. 


Labour 





| 
| 


| 
| 


ore ee A a epee in ebony aoack «in Sem! | Saesi mines ain Sanaa sae 


Chemicals 


Pumping 





( Satisfactory ... 2 “ if Above limit... 
Reports of Inspectors- 


yl . * e 
| Unsatisfactory ... - +s (Below limit... 
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Appendix 4. 





SETTLE RURAL DISTRICT.—LONG PRESTON SEWAGE WORKS. 


Date completed and brought into operation November, 1898. 

Engineer Richard Armistead, Assoc. M.Inst.C.E., Bingley. 
Whether sanctioned by L.G.B. Yes. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 
LAND. 5 acres. 
Total area 


Approximate population 750. 
22,800 gallons per day. 


Domestic. Partly. 


Yes. 6 inch and 4 inch earthenware pipes. 
Whether underdrained, and haw? 


4 acres. 
Nett area upon which sewage can be treated 
TANKS. None. 
Number and total capacity 
F Do. 
Used all together, or in series A 
JO, 
Whether flow of sewage continuous, or time) 
allowed for settlement : 
CHEMICALS. Do. 
Nature Ve. 
Quantity Del 
How added 
FILTERS. Do. 
Number and total area Do 


Construction 
and (if the latter) whether on Dibdin’s 
method | 
STORM OVERFLOWS. be ee 


Number on line of sewers and at outfall works 


Whether used continuously or Pon Dita} Do. 


Do. 
Construction—whether fixed side ea 
leaping weirs, or adjustable valves ‘ 
, JO, 
Proportion of flow in sewer to average hg 
when storm overflows begin to act 


COST OF— £750. 
es Estimated cost £608. 
Laying out of land 
Tanks 


Filters 





SLUDGE. | agg: a 1897. 


1895. 
Amount 





i 
How dealt with 
Cost, or 

i 
Return 


PRODUCE. 
_ Crops 


Value H 
WORKING EXPENSES. 


No crops. 


Labour 
Chemicals 
Pumping 


“Above limit 


Satisfactory ... 8 Analyses: ue 
Reports of Inspectors | Below limit ¥ 


Unsatisfactory - 


1213, 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


SETTLE RURAL DISTRICT.- NEWBY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. . 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


December, 1897. 
T. A. Foxcroft, Surveyor to the Settle R.D. Council. 
Yes. 

Approximate population, 100. 
3,000. 


Domestic. Partly. 


Number of water closets in area drained 
LAND. 
Total area 


3 acres 3 roods 


No. 


Whether underdrained, and how ? 3 acres 3 roods. 





Nett area upon which sewage can be treated | One. 6 x 4. 
TANKS. 
Number and, total capacity 
Used all together, or in series 
Whether flow of sewage continuous, or time} 
allowed for settlement an 
CHEMICALS. : 
Nature | None. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area Do. 
Construction Do. 
Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s'| Do. 
method 
STORM OVERFLOWS. 
Number on line of sewers and at outfall works | Do. 
Construction—whether fixed side weirs, | | Do. 
leaping weirs, or adjustable valves 
Proportion of flow in sewer to average flow | Do. 


when storm overflows begin to act: 


COST OF— 
Land Leased for 21 years from 
£3 per annum. 
eps 
£6. r 


| ns ne 
| 


21st September, 1897, at rent 


| 
| 


Above limit 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 








How dealt with 
Cost, or 
Return 


PRODUCE. 


ee 
Crops Nil. 
Value 


WORKING EXPENSES, 
Labour 


Chemicals 


Nil. 





. ee 
a ms ne 


Pumping 


(Satisfactory ... 7 e 
Reports of Inspectors Ana_yses 


MOinekistastory.. - (Below limit 
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SETTLE RURAL DISTRICT.—CLAPHAM SEWAGE W ORKS. 


Date completed and brought into operation _. November, 1898. 

. | ° . al Ln 
Engineer Richard Armistead, Assoc. M.Inst.C.H., Bingley. 
Whether sanctioned by L.G.B. |. Yes, 

Area and population or number of houses drained | Approximate population 280. 
| AAD poy 
Average daily flow of sewage in dry weather | 8,400. 
Nature of sewage (domestic or mixed with trade) : 
refuse). Is surface water included ? y | Domestic. Partly. 
Number of water closets in area drained 
LAND. 
Total area | 2 acres. 
( 
Whether underdrained, and how ? No. 
Nett area upon which sewage can be treated 1% acres. 
TANKS. | 
Number and total capacity | None. 
| 
| 
Used all together, or in series _ Do. 


Whether flow of sewage continuous, or time | Do 
allowed for settlement 


CHEMICALS. | 
Nature | Do. 
Quantity ' Do. 
How added Po: 

FILTERS. | 
Number and total area Do. 
Construction | Do. 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s; Do. 
method | | 

STORM OVERFLOWS. 
Number on line of sewers and at outfall works — Do. 


Construction—whether fixed side weirs, ) | 


leaping weirs, or adjustable valves fi Do. 


Proportion of flow in sewer to average flow ) | 
when storm overflows begin to act 


COST OF— 
Land £300. 


Do. 


Laying out of land | £294, 
Tanks 
Filters oe j wee e: aie 
: 1895. 1896. | 1897, ; 
SLUDGE. bones 4 ie 7 aie AS 
Amount — | 











How dealt with 
Cost, or 


Return 


PRODUCE. | ae 
Crops | Not yet let. 





Value 


WORKING EXPENSES. | 
Labour 





Nil. 


Chemicals 


a 





Pumping : 


7 Above limit 
Analyses- 


f Satisfactory 3 
| Below limit ... - 


Reports of Inspectors- 
| Unsatisfactory... — 


1213 Q 
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, CHEMICALS. 


106 ROYAL 


COMMISSION ON 


SEWAGE DISPOSAL : 


SETTLE RURAL DISTRICT.—HIGH BENTHAM SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included 2 J 
Number of water closets in area drained | 
LAND. 


Total area 


Whether underdrained, and how ? 





Nett area upon which sewage can be treated | 
TANKS. 
Number and total capacity 


Used all together, or in series 
Whether flow of sewage continuous, or time | 
allowed for settlement - 
Nature 
. | 
(Juantity 
How added 


FILTERS. 
Number and total area 





Construction 


and Gf the latter) whether on Dibdin’s | | 


Whether used continuously or intermittent! ‘ | 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


weirs, } 


Proportion of flow in sewer to average flow | 
when storm overflows begin to act ; 
COST OF— 
Land 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


7 


Laying out of land 


Tanks 





Filters 
SLUDGE. 


Amount 

How dealt with 
Cost, or 
“Retum 


PRODUCE. 
Crops 





Value 
WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


i Satisfactory we 
Reports of Inspectors - 


| Unsatisfactory ae 


1882. 
Edward Frith, Bakewell. 
Yes. 


5 acres 3 roods 9 erches 


No. 


5 aeres. 


£1,180. 
£40 expended in 1898. 


. 


1895. 








Broad irrigation. 


Grass let for £15 per annum. 


Analyses| 








Above limit . 


Below limit ... 


SETTLE RURAL DISTRICT.—LOW 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade] 


refuse). Is surface water included ? 5) 
Nunber of water closets in area drained 
LAND. 


Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 
TANKS. 

Number and total capacity 

Used all together, or in series 


Whether flow of sewage continuous, or time \ 
allowed for settlement 


CHEMICALS. 
Nature 
Quantity 
How added 
FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | 
and (if the latter) whether on. Dibdin’s { 


method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


weirs, \ 


‘Proportion of flow in sewer to average flow 
when storm overflows begin to act 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


‘COST OF— 
Land 
Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 
WORKING EX'‘PENSES. 


Labour 

Chemicals 

Pumping 

| Satisfactory ... 1 


Reports-of Inspectors - 
en lu nsatisfactory ... 2 


ee ee aa 
. | 


APPENDIX. 





BENTHAM SEWAGE WORKS. 


| 1882. 


| Edward Frith. 

| Yes. 

Approximate population 596. 
20,000. 


Domestic, mixed with silk washings. Yes 


1 acre 3 roods 14 perches. 
No. 


1 acre 2 roods. 





£120. 
Laid out in 1898 only at a cost of 1002. 


1896. 





1895. 











Above limit 
Analyses 
| Below limit 


¥897. 


| Planted with osiers 
in 1898. 


2s. 6d. per week. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


SETTLE RURAL DISTRICT.—INGLETON SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade | 


refuse). Is surface water included ? J 
Number of water closets in area drained 
LAND. 


Total area 





Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. hy al 
Number and total capacity | 


Used all together, or in series 


Whether flow of sewage continuous, or time) | 
allowed for settlement 


CHEMICALS, | 


Nature 
(Juantity 
How added | 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s | | 
method 


Whether used continuously or ron Diba} 


{ 
| 


STORM OVERFLOWS. 


i 
| 


Number on line of sewers and at outfall works | 
Construction—whether fixed side weirs, 2 
leaping weirs, or adjustable valves J 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act 
COST OF— 
Land 





Ba sin es pees a oe, 


Laying out of land 
Tanks 3 
Filters 


SLUDGE. 
Amount 


How dealt with 

Cost, or 

Return 
PRODUCE. 

Crops 

Value 
WORKING EXPENSES. $ 

Labour | 





Chemica!s 


Famving 


Satisfactory ... 14 
Reports of taspeétbrad ; 
| Unsatisfactory pcg iy t 


1881. 


Wm. Goldsworth, Prescot, Lancashire. 


Approximate population, 1,033, 


40,000. 


Domestic and refuse from tannery. 


3 acres and 35 perches. 
No. 


3 acres. 


None. 


Do. 


| Do. 


Do. 
Do. 


Do. 


Do. 


Do. 


Do. 


£280. 


Laid out in 1898 at a cost of £100. 


“es. 





1895, 


1896. 





Broad irrigation. 


Crass let at £10 10s. 





per annum, 





( Above limit 
Analyses- Jae 
| Below limit 


APPENDIX. LO9 
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SKIPTON RURAL DISTRICT.—GARGRAVE SEWAGE WORKS 


Date completed and brought into operation | 1894. (Information not supplied by Authority.) 
Engineer 

Whether sanctioned by L.G.B. Yes. 

Area and population or number of houses drained | 2,540 acres. Population (1891) 1,296. 


Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 





refuse). Is surface water included ? J Tiepenties 
Number of water closets in area dramed 
LAND. 
Total area | 4 acres. 
Whether underdrained, and how ? | Irrigation. 
Nett area upon which sewage can be treated 
TANKS. | 
Number and total capacity _ | None. 
Used all together, or in series _ Do. 
Whether flow of sewage continuous, or time) | D 
allowed for settlement I Fieek 
CHEMICALS. 
Nature | Do. 
Quantity Die 
How added | Do. 
FILTERS. | 
Number and total area | Do. 
Construction | Do. 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s; | Po. 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | Do. 


Construction—whether fixed side weirs, | | ae 
leaping weirs, or adjustable valves Puls oa 


Proportion of flow in sewer to average flow) | D 
when storm overflows begin to act oe 


COST OF— ; 
Land 





Laying out of Jand 
Tanks : | 
Filters | 


ete Re 1895. 1896. 1997. 
Amount oe eae ee 


How dealt with 
Cost, or 
Return 


PRODUCE. ; é ‘ctor BRONRES 
Crops (arden Produce. Garden Produce. Garden Frodnce. 
Value | 


WORKING EXPENSES. 
Labour { 





Chemicals | 


Pumping 


Above limit .. 
Satisfactory ... 24 0 


Analyes| 


Reports of Inspectors ; ‘Below limit .., 


Unsatisfactory — 
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110 ROYAL 





COMMISSION ON 


SEWAGE DISPOSAL: 


SKIPTON RURAL DISTRICT.—GLUSBURN SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctionea by L.G.B. 

Area and population or number of houses drained 
Average auiiy flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade | 





retuse). Is surface water included ? J 
Number of water closets in area drained 
LAND. 


Total area 

Whether underdrained, and how? 

Nett area upon which sewage can be treated 
TANKS. | 

Number and total capacity 

Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 





Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Ditdins} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 
Construction—whether fixed side weirs, | 

Jeaping weirs, or adjustable valves J 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 





PRODUCE. 
Crops 


Value 


Labour 


Chemicals 





Pumping 


( Satisfactory ... 13 
Reports of Inspectors - ait 
| Unsatisfactory 30 


1893. 


Yes. 


1,525 acres. 


Domestic. 


) acres, 


LD.F. 


None. 


Do. 


Do. 


Do. 
Do. 
Do. 


Do. 
Do. 


Do. 


One at outfall works. 


Adjustablejvalve. 


Popuiation (1891) 1,942. 


(Information not supplied by Authority.» 





1897. 





Domestic vegetables. 








[ Above limit 
Analyses; 
| Below limit 


i 


APPENDIX. 


SKIPTON RURAL DISTRICT.—THORNTON-IN-CRAVEN SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

‘Whether sanctioned by L.G.3. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade| 
refuse). Is surface water included ? 


Number of water closets in area drained 
LAND. 

Total area 

Whether underdrained, and how? 

Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 
Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, 
and dif the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


leaping weirs, or adjustable valves \ 


Proportion of flow in sewer to average es 
when storm overflows begin to act 


COST OF— 
Land 


Construction—whether fixed side weirs, 


Laying out of land 
“Tanks 
Filters 
SLUDGE. 
Amount 
How dealt with 


Cost, or 
Retura 
PRODUCE. 
Value 


WORKING EXPENSES. 
» Labour | Sei] 
uP : 
Pumping 
{ Satisfactory 23 
Reports of Inspectors ; . 
STE: {Unsatisfactory ... 1 


1213, 


| 1896. 


Yes. 
87 houses. 


Domestic. 





One acre. 


| 


$ acre. 


LD.F. 


None. 


| Do. 


| 
} 
| 


Do. 


Do. 
Do. 
Do. 








re eee Eee ee ae 


1895. 1896. 


(Information not supplied by Authority.) 





Analyses 





f Above limit .o. - 


| Below limit 


- 
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ROYAL COMMISSION: ON SEWAGE DISPOSAL: 


TADCASTER RURAL DISTRICT.—SHERBURN SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow.of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


| 
TANKS. | 
Number and total capacity | 

| 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 
CHEMICALS. 
Nature 


Quantity 
How added | 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittent] Ys 
and (if the latter) whether on Dibdin’s j 
| 


method 

STORM OVERFLOWS. 
Number on line of sewers and at outfall works 
Construction—whether fixed side 


: weirs, | | 
leaping weirs, or adjustable valves 





fips of flow in sewer to average se | 
Ww 


en storm overflows begin to act 


COST OF~— 
Land 


ee Se 


Laying out of land 


About 25 years ago.| 
Mr. George Morley. 
Yes. ¥ 
About 251 houses. Population about'1)250. nop ware 
About 3,765 gallons per day. cote ey 


Domestic. Surface waterfrom yards only... 
About 6 W.C. | 


7 acres of land. 
Yes. Land tiles 3 inches. 


7 acres. 


None, 
| | he eal 
Do. 


Flowing ‘on land Baily, and filters through: the soil. 


None. 
Do pho deentel ? 
Do bebbs 


wort 
: 1 woe 
© # 
D - ro beta Baggy ~aam's See 
O. 


Not on Dibdin’s method... 


None. sion Hittite 2a iva airs si Fie 


Land leased: for 30 years, at £21 a year. 


fel lo Gay. oI 








Tanks Z 
evan 
Filters & 
SLUDGE. ‘Sie 1895, 1896. 1897, °)! 
Amount - No record kept. 
How dealt with | On'the land’only. 
Cost, or No accottht kept. 
Return i Do. 
IVICA 
PRODUCE. % 
Crops j | Rhubarb: * 
Value | No accoutit'kept, 
WORKING EXPENSES. | ee 
Labour Present tenant works 
land a ‘os 
‘ the rent’ for’ use 0: 
Chemicals | fl | . land, £21. a year. 
Pumping © | pseu 
ob eal sn 4 [Satisfactory 5 oe m : Pate limit oo 
Reports.of Inspectors pew iitantit Below limit rn 
: | Unsatisfactory ... ~ e = 


ert 
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WAKEFIELD RURAL DISTRICT._SMALLEY BIGHT SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 
Quantity 
How added 


FILTERS. 


Number and tvial area 
Construction 


Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs,) | 


leaping weirs, or adjustable valves 


eee of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters ~ 
SLUDGE. 
Amount — 
"How dealt with | 
Cost, or 
Return 
PRODUCE. ~~” 
. Crops. 
Value 


WORKING EXPENSES, 
4 Labour 


| Chemicals 
Pumping 


eo" | 
De aa Satisfactory ... 9 
= Réports of Inspectors 
. Unsatisfactory 
1213. 





Earley in 1896. 

Frank Massie, Assoc.M.Inst.C.E., Wakefield.' 
Yes. 
1,885 acres. 8,000 population (estimated.) 
No record. Probably 160,000 gallons. 


No. 


Comparatively few. No exact record. 


Domestic. 


31 acres 3 roods 15 perches, of which 15 acres is sub-let to a 
armer. ; : 
Only partially by trunk subsoil drains. 


12 acres are at present available, but this can be increased to 
24 acres when necessary. 


None. 


Do. 


oO. 


Do. 


Two. 


Fixed side weirs. 


No record. 


£5,965 1s. 11d. 
(15 acres only) £1,484 7s. 1d. 














1895. 1896. 1 897." 
| ;, wheat, and 
| Rye grass, oats, and | Rye grass, wheat, 
| ‘ Pciolda: | mangolds. 
£292. £77. 
£95. £87 
| 
_ (Above limit... 1 
Analyses+ Toe 
7 | Below limit ... 
R2 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


aaa aaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaeaaaacamamaesiiaiaiaiiimaiaiaemniams 


WAKEFIELD RURAL DISTRICT.—SHITLINGTON SEWAGE WORKS)! 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade | 
refuse). Is surface water included ? 


Number,of water closets in area drained 


LAND. - 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. | 
Number and total capacity | 
| 


Used all together, or in series 


Whether flow of sewage continuous, or time) - 
allowed for settlement 


CHEMICALS. | 
Nature | 


Quantity 
How added 
FILTERS. 


Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Diba} 
method 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proposes of flow in sewer to average flow 
when storm overflows begin to act 
{ 





COST OF~— 
Land 


Laying out of land 


Filters 


SLUDGE. 
Amount 


} 
Tanks , 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 
Chemicals if 
Pumping 


Satisfactory 11 
Reports of Inspectors 


Unsatisfactory... 1 





How dealt with 


, Early in 1897. 


Frank Massie, Assoc.M.Inst.C.E., Wakefield. 
Yes. 

600 acres. 2,500 population. 

No exact record. Probably 50,000 gallons. 


Domestic. Surface water is excluded as far as possible: 


Very few. 


6 acres 2 roods 5 perches. 
Yes. By subsoil drains. 


5 acres 7 perches. 


None. 


Do. 


Jy Do. 


Do. 


Do. 


Do. 


Two. i] 


er tom 


Fixed _side weirs. 
No record. 


£1,100. {O. TeQ0 


, No exact record’ 


None. 


Do. 





1895. _ 1896. 1897. 


None. . 





wen 


Rye grass and oats. 
£2 


£32 


Above limth. <ohus 


Analyses " 
Below limit .. = 
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WETHERBY RURAL DISTRICT.—_WETHERBY SEWAGE WORKS. 


Date completed and brought into operation 

Engineer A. E. Preston, Bradford. 

Whether sanctioned by L.G.B. r bad ts ton 
Area and population or number of houses drained | 1,373 acres. 2,000 population. ouses. 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained About 35. 
LAND. 
Total area 254 acres. 
Whether underdrained, and how? Yes. Sanitary pipes. 
Nett area upon which sewage can be treated | 20 acres. 
TANKS. 
Number and total capacity None. 
Used all together, or in series Do. 


Whether flow of sewage continuous, or time) | Do. 
allowed for settlement 


CHEMICALS. 
Nature Do. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area Do. 
Construction Do. 


meth 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One on line of sewer. 


Whether used continuously or intermittently, 
and a the latter) whether on Dibdin’s 


Construction—whether fixed side dig 


leaping weirs, or adjustable valves Fixed weir. 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land Rented, £65 per year. 


Laying out of land Not known. 
Tanks 
Filters 


SLUDGE. 1895. 
it Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value vi 


WORKING EXPENSES 
Labour 


_ Chemicals . 
Pumping 


1896. 1897, 


Satisfactory ... 6 : 
= Reports of Inspectors i Analyses 


f Above limit ... 
~ LUnsatisfactory 2 (Below limit ... - 


1213. 
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Appendix 4. 


hiiane WHARFEDALE RURAL DISTRICT.—ESHOLT SEWAGE WORKS. 
Date completed and brought into operation’. }-1898. (Information not supplied by Authority.) 
Engineer 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained | 691 acres. 305 populations 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


Domestic Yes. 


LAND. | 
Total area , 2 acres. 
Whether underdrained, and how? ALB Os 


Nett area upon which sewage can be treated 4 acres 


TANKS. 
Number and total capacity 


None. 
Used all together, or in series Do. 
Whether flow of sewage continuous, or time | 
allowed for settlement J Do. 3} 

CHEMICALS. 

Nature i Do. 

Quantity Do. 

How added Do. : 
FILTERS. 

Number and total area Do. 

Construction Do. 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibains} asic 
Do 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 





Do. 


Construction—whether fixed side weirs, | Dc 
leaping weirs, or adjustable valves c. 


Eropenice of flow in sewer to average flow D 
when storm overflows begin to act i 


‘OST OF— 
Land 


‘Tanks 
Filters 
SLUDGE. | eerie : 
Amount 1895. 1896. 
How dealt with 


| 
Laying out of land | 
i 
| 





Cost, or 


| 


Return 


PRODUCE. | atent’s 


Crops Jarden produce. 
Value 


WORKING EXPENSES. ! | 
Labour ) 


Chemicais ; | 








2 
i 


Pumping 


| Satisfactory aie 


{Above limit .. + 
Reports.of Inspectors - 


iealyaes bavaced 
i Below limit ... - 
| Unsatisfactory --- | Belo , 
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| ee sect Appen 
CHEMICAL PRECIPITATION OR SETTLEMENT. — toler 
ARDSLEY URBAN DISTRICT.—WOMBWELL ROAD SEWAGE WORKS. 
Date completed and brought into operation 12th June, 1895. 
Engineer Mr. T. S. McCallum, Manchester. 
Whether sanctioned by L.G.B. | No (paid for out of current rates). 
Area and population or number of houses drained | About 20 houses. 
Average daily flow of sewage in dry weather About 800 gallons. 
Nature of sewage (domestic or mixed with trade : 
refuse). Is surface water included 4 \ Domestic. Yes. 
Number of water closets in area drained 
LAND. ; 
Total area 600 square yards. 
Whether underdrained, and how? No. 
Nett area upon which sewage can be treated None, unless pumped. 
TANKS. . 
Number and total capacity 1 tank, 4 feet x 4 feet x 6 feet 3 inches deep. 625 gallons. 


Used all together, or in series 


Whether flow of sewage continuous, or time : 
allowed for settlement } Continuous. 


CHEMICALS. 
Nature Alumino-ferric at present. 


Quantity 
How added Basket in inlet channel. 
FILTERS. 


Number and total area No filter at” present. 


| 
Construction | 


and (if the latter) whether on Dibdin’s} | 


method 
STORM OVERFLOWS. 
Number on line of sewers and at outfall works | None. 


Whether used continuously or Pon Dibains} | 


Construction—whether fixed side ia 
leaping weirs, or adjustable valves 


bps aie of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks About £20. 
Filters 


ee Le 


——— anne cee 
_ Amount 


a ' About 3 tons. 
How dealt: itl 
Cost, or 





~~ 


Put on land adioining. 


Return 
PRODUCE. 
Value 


WORKING EXPENSES. 


Labour _.. . £6 per year, 
Chemicals » 


Pumping 


1 ton per year. £2 15s. 


— 


Satisfactory ... 3 Above limit oe 5% 
“Reports of Inspectors { ; : Analyses 
ive (Unsatisfactory ... 2 “ 


Below limit: ees” 
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Appendix 4. 
ate ECCLESHILL URBAN DISTRICT.—GREENGATES SEWAGE WORKS. 


Date completed and brought into operation 1890. (Information not supplied by Authority.) 
Engineer . . 

Whether sanctioned by L.G.B. Yes. 

Area and population or number of houses drained | 566 houses. 

Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with ae Mixed with trade waste. 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. Hl 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 4tanks. 85,351 gallons. 


Used all together, or in series 


Whether flow of sewage continuous, or time) | Continuous: 
allowed for settlement J 


CHEMICALS. 
Nature Alumino-ferric. 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Ditains} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One at outfall works. 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Tropeson of flow in sewer to average flow 
when storm overflows begin to act 


“COST OF~— 
Land 


Laying out of land 
Tanks 
Filters _ : es 


.SLUDGE. 
Amount 


| 1895. 1896. 1897. 
aiGHow dealt with 





Cost, or 





Return iley 
‘PRODUCE. vee) 

Crops 

Value 


WORKING EXPENSES. 
Labour 


Chemicals 





Pumping . | 
Lye if : ; 
é ( Satisfactory... 2 


{ Above limit: = 
Repo:t: »f Inspectors 


“oess” Analyses 


lu nsatisfactory 29 | Belete limit — 
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EMLEY URBAN DISTRICT.—THORNCLIFFE LANE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND.. 
Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. . 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area | 





Construction | 


Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


| 
| 
| 
| 
! 


Construction—whether fixed side weirs, | 
‘Jeaping weirs, or adjustable valves j | 

Proportion of flow in sewer to average flow) 
when storm overflows begin to act 


COST OF— | 
Land 
Laying out of land 
Tanks 
Filters 

SLUDGE. | 
Amount 


How dealt with \ 





, Cost, or 
Return 


PRODUCE. 
Crops 


| 
| 
| 
\ 
Value | 
WORKING EXPENSES. | 
Labour | 
Chemicals | 


Pumping 


Satisfactory ... 4 
teports of Inspectors ; 
{ Unsatisfactory... | 
1213, 


In use about 3 years. 

Mr. Sam Shaw prepared the plans for the tanks. 
No. 

About 55 houses. 
Not calculated. 


Yes. 


Population 275. 


Domestic. 


None. 


(Precipitating). 2 tanks. Capacity not calculated. 


| Together. 


. Continuous. 


ee RLES 
eee T Tee a , 


Alum.-ferrie. 


| As required. 


Tablet in Chambers. 


Nil. 


One. 


Side weir. 


Not calculated. 





1897. 


1895. | 1896. 





Put on to the land. | Put on to the land. ; Put on to the land. 








| 
Not calculated separately. Done in surveyors time. 
included in Smith’s quarry expense. 


Above limit 
Analyses- ~e) 

| Below limit 
Ss 


LD 


LK 


This is 


A ppendix 4, 
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Appendix 4, GOLCAR URBAN .DISTRICT._APPLEYARD SEWAGE WORKS. 

Vate completed and brought into operation ; About 17 years ago. 

Engineer John Hanson & Co. 

Whether sanctioned by L.G.B. Yes. | 

Area and population or number of houses drained | 917 houses drained. 

Average daily flow of sewage in dry weather Varies very much. . 

Nature of sewage (domestic or mixed with trade) Pe : epee ter included 
refuse). Is surface water included ? j Mixed with trade refuse. Surface water (Le 

Number of water closets in area drained AQ. 

LAND. 


Total area No land treatment. 


Whether underdrained, and how? Do. 
Nett area upon which sewage can be treated Do. 
TANKS. 


Number and total capacity 3 tanks. 30 feet x 24 feet, 3 feet 6 inches deep. 


Used all together, or in series All together. 


Whether flow of sewage continuous, or time) | Continuous 
allowed for settlement “f re 
CHEMICALS. . 
Nature Alumino-ferric and lime. 
Quantity | 2 ewts. each per day. 
How added Automatic machine. 
| 
FILTERS. | 
Number and total area | 1 filter. 
| 
Construction | Natural. : ays ore 
Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s Continuously. 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Two at outfall works. 


Construction—whether fixed side Bh Side weirs. 


leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow) 
when storm overflows begin to act J 


COST OF— 
Land 


Cannot say. 


Laying out of land 








| 
Tanks : 
Filters 9 Sates. 
e ia 1895. 1896. 1897. 
SLUDGE. 4 eee 
Amount 20 tons per week, 
How dealt with ‘Taken by farmers. 
Cosi, or | 
| 
Return ory ricte 
PRODUCE. | Pieass Or, 
Crops | 
Value 
WORKING EXPENSES. . oe 
Labour : 25s. per week 
Chemicals 7 | 8s. per day. 
Pumping ) Gravitation. 





Satisfactory ... 4 Above limit ... 


Reports of Inspectors Analyses 


Unsatisfactory... 11 Below limit ... 2 


ee ee 
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~GUISELEY URBAN DISTRICT.—GUISELEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. | 
Area and population or number of houses drained | 


Average daily flow of sewage in dry weather iS 


Nature of sewage (domestic or mixed with trade) | 
neiuse).. Is surface water included ? si 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? | 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 





Used all together, or in series 


Whether flow of sewage continuous, or time ) | 
allowed for settlement J 


CHEMICALS. 
Nature 
Quantity 
How added 


FILTERS. 


July, 1888. 

Preston & Johnson, Bradford. 

Yes. 
Population 4,800. Area 1,554 acres. 
270,000 gallons. 


All sewage, domestic and trade. No. 


4 acres. 

Yes. Land tiles laid 5 yards apart and 1 yard deep. 
1 acre. 

Eleven. 1 reception, 6 precipitation = 344,000 


1 aerating = 170,000 gallons ; 3 mud tanks. 


All used together. 


Continuous. 


Alumino-ferric. 
Average, 2 tons per week. 


Slabs placed in channel and sewage dissolves it. 


Number and total area Poi 


Construction 


Whether used continuously or intermittently, | ae 


and (if the latter) whether on Dibdin’s 


method J | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


1 
weirs, | | 
Ah 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


COST OF— 
Land ‘| 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Ch3micals 
Pumping 


ie St Ph MONT 
oe 


f Satisfactory .. 6 
Reports of Inspectors lo ne oaee 
ns S. i 


1273. 


_ None. 


' worked on Dibdin’s method. 


1 at outfall works. 


Fixed side weirs, unmovable. 


£1,500. 


| <1 900, 


J 


121 


gallons ; 


Plans are now in hand for providing filters to be 








1895. 1896. 


1897. 





500 loads. 600 loads. 


We give 4d. per load to anyone fetching it. 








A eee 


800 loads. 


‘Above lim‘t — 


Below limit 2 
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Appendix 4. HALIFAX COUNTY BOROUGH.—SALTERHEBBLE SEWAGE WORKS. 





(Information not supplied by Authority.) 
Date completed and brought into operation [ 1869. 
Engineer 


Whether sanctioned by L.G.B. 
Area and population or number of houses drained | 8,209 acres. Population (1891), 83,109. 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) | 


: Mixed with trade refuse, Yes, 
refuse). Is surface water included 2 es 
Number of water closets in area drained 
LAND. 
Total area | None. 
Whether underdrained, and how ? Do. 
Nett area upon which sewage can be treated Do. 
TANKS. t 
Number and total capacity a 11 tanks. 314,260 gallons. 
Used all together, or in series 2 sets worked alternately. 


Whether flow of sewage continuous, or time) 


. Continuous. 
lowed for settlement 


ai 


CHEMICALS. 
Nature Alumino-ferrie. 
Quantity | 
How added Put into channel. ARS \ 
FILTERS. ° 
Number and total area 
None. 
Constructio 
onstruction : Sao 
Whether used continuously or intermittently, ) 
and (if the latter) whether on Dibdins} | Do. 


method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Several on line of sewers. 2 at outfall works. 


Construction—whether fixed side weirs,) | Various kinds. Some fixed, some moveable. 
leaping weirs, or adjustable valves 


Fepportiee of flow in sewer to average flow) 
when storm overflows begin to act. ja 


COST OF— 
Land | 


Laying out of land 








ape ese Te 
Amount | 

How dealt with Carted away by farmers. 
Cost, or | 
Return | 


PRODUCE. | ies | None. None. 
Crops 


Value 


WORKING EXFENSES. | . 
Labour | 
| 











Chemicals ff 


Pumpint | 


veut (Satisfactory ... - : Ps le f Above limit 
Reports > rspectors- Analy: *\ Be 


ly nsatisfactcry ... 26 low limit 
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HIPPERHOLME URBAN DISTRICT. BAILIFFE BRIDGE WEST SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? ¥ 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement 


CHEMICALS. 


Nature 
Quantity 
How added 


JILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s - 


method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act J 


‘COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


‘SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 


-PRODUCE. 
Crops 


Value 


"WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
( Satisfactory ... 3 


Reports of Inspectors he ee 
Jnsatisfactory ... 2 





| 





Early in 1879. 

Richard Horsfall, Halifax. 

Yes. 

About 900 acres. Population about 2,675. 
About 90,000 gallons. 


Only one small tannery in addition to sewage. Yes. 


176 to houses with closets. 


6,352 yards. 


None. 


6. 36 feet x 14 feet, 30 inches deep. 


Series, 3 at a time. 


Continuous. 


~ Alumino-ferric. 








16 tons a year. 


Put in in slabs in mouth of drain. 


None. 


Side weir. 


About double quantity. 
(es entire cost of land and sewerage works was £9,000. 


1897. 


80 loads per year. 





Farmers. 





About 40 loads per 


|») year. 


Nil. 





£20. 
| £40. 


None. 





( Above limit <.. = 
Analyses., cn 
, (Below limit, .. 
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HOYLAND NETHER URBAN DISTRICT.—-TINKER LANE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated | 


TANKS. : > 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 





Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ran Diba} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 





Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves | 


(al eda of flow in sewer to average flow) | 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt vith 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... - 


Reports of Inspectors { ; 
Unsatisfactory 14 


1893. (Information not supplied by Authority.» 


ind 


362 houses. 


Domestic. Yes. 


2 tanks. : 
€2Q4 ay nae ” 
In series. 


Continuous. 
Alumino-fetric. 


Putjin channel. 


None ’ 


Do. 


Do. 


Do. 


Do. 





1895. 1896. 1897. 


Put on.to land. 





Above limit —- 
Analyses- _ oe 
| Below limit 
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LEEDS COUNTY BOROUGH.--LEEDS SEWAGE WORKS 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how? 
Nett area upon which sewage can be treated | 
‘TANKS. 
Number and total capacity 
| 
\ 


Used all together, or in series 


Whether flow of sewage continuous, 
allowed for settlement 


CHEMICALS. 
Nature 


or time ) 


Quantity 
How added 


if 
FILTERS. 
Number and total area | 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Fan Diba} | 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side 


et 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow’ 
when storm overflows begin to act 


| 
COST OF— : 
Land 
Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


_ How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 


Labour 
_Chemicals 
Pumping 


. 
| 


{ Satisfactory 
Reports of Inspectors ’ 
| Unsatisfactory 


Now being extended. 

City Engineer—Thos. Hewson. 
No. 

About eighty thousand houses. 
Fifteen nullion gallons. 


Yes. 


From a population of about 250,000. 


27 acres. 


Occupied by tanks, sludge lagoons, buildings, we. 


(42 old tanks, 24 millions ; 7 new tanks, 2 millions. Will be 
, used all together, except that some of the 12 old ones will 
\be used for experiments for some time to come. 

Will be used all together in series and with continuous flow. 


Lime. 
Now using three grains per ¢allon. 


As milk of lime in pump well. 


) Experiments being made with biological beds. > 





One at outfall works, great number in other places. 
All three ways. 


Variable average, perhaps one-third. 





1895. 1896. 1897, 








\ See Lord Mayor’s Report, December, 1898. 








( Above limit ... - 
Analyses, ik 
‘ Below limit 
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Appendix 4. SANDAL URBAN DISTRICT.—_SANDAL SEWAGE WORKS 
Date completed and brought into operation 1885. 
Engineer W. Crutchley, C.E., Wakefield. 
Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained | Area 1,616 acres. Population 5,082. 
Average daily flow of sewage in dry weather 40,000 gallons. 
Nature of sewage (domestic or mixed with trade) NEST RU Pha NOE GaES 
refuse). Is surface water included ? J ee RI es SEE ISS ON ig 
Number of water closets in area drained About 100. 
LAND. 
Total area. About 11,000 square yards. 
Whether underdrained, and how? No. 
Nett area upon which sewage can be treated » 
TANKS. 
Number and total capacity 3 tanks. Capacity 460,000 gallons. 
Used all together, or in series In series. 
NE ane i eter eee COB Ouse ae Time allowed for settlement. 
CHEMICALS. 
Nature Lime 
Quantity | About 40 tons per annum. 
How added 


Mixed with sewage as flowing to tanks. 
FILTERS. | 
Number and total area 


Construction 


SOT ricbonr eta opted ata Plans now being prepared for Dibdin’s method. 
method J 
STORM OVERFLOWS. ' 
Number on line of sewers and at outfall works ! 





Construction—whether fixed side wit 


: F : Side weirs. 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow \ | 
when storm overflows begin to act 


COST OF— oaty | 
Land | 


Laying out of land 


Tanks 


£6,859 8s. 11d. 


Filters 


SLUDGE. 





1896. 





1895. 1897. 


Amount 


tivenaway. Given away. Given away. 
How dealt with Given away, y y 


Return | 
| 
PRODUCE. ; 

Crops Garden produce. | Garden produce. Garden produce. 
Value 


WORKING EXPENSES. | , | 
Labour | £58 19 O £52 2 6 £55 16 3 


Cost, or | ) | 
| 
| 
| 


Chemicals f £1110 4 £12 7 10 £19 16 8 


>umping : 





Satisfactory Above limit ... - 
Reports of Inspectors aan at Sn rereve rata ra 
| Unsatisfactory ere tt S2C1OW SMALE mss 


t 


APPENDIX. 
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YEADON URBAN DISTRICT._KIRK. LANE SEWAGE WORKS. 
Date pied and brought into operation 


Engineer McLandsbro & Preston 
Whether sanctioned by L.G.B. a Yes. 
Area and population or number of houses drained | 101 houses. 
Average daily flow of sewage in dry weather _| 10,000 gallons per day. 
Nature of sewage (domestic or mixed with trade) | pomestic sewage. No. 

refuse). Is surface water included ? J 
Number of water closets in area drained 

Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


LAND. . | 
| 


TANKS. 

Number and total capacity | 2 tanks. 

Used all together, or in series Altogether. 

W EH NRE OW GA cravede continuous, or ee | Continous. 
CHEMICALS. | 

Nature | Lime. 

Quantity 2 tons per month. 

How added Placed in channel. 
FILTERS. | 


Number and total area 

Construction 

Whether used continuously or intermittently, ; 
and (if the latter) whether on Dibdin’s 
method | 


STORM OVERFLOWS. 


Number on line of sewers and.at outfall works 


Construction—whether fixed side weirs, | 


~~, wae ew 


leaping weirs, or adjustable valves j| 7 Not affected by storm. 
Proportion of flow in sewer to average flow) 
_ when storm overflows begin to act J 
COST OF— 





Land : Leasehold, £10 per year. 
Laying out of land hy 


Tanks 








Filters 
SLUDGE. 
~ “Amount 


1895. 1896. 
| 
; : Spread on land. 
How dealt with | Spread on land pr 
| 
| 
| 








Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 


t included with 
Labour Ge Yeadon works 





127 


1897. 





‘Spread on land. 


Chemicals 
Pumping if 
‘ ; Above limit ... - 
Satisfactory .. 1 Analyses| , 
ceo of aeuate ’ Below limit >... 2 
: Unsatisfactory... 20 
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Appendix 4. 


HEMSWORTH RURAL DISTRICT. HOUGHTON PARVA SEWAGE WORRS 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained | 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


— 


Whether underdrained, and how ? | 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 
Quantity 
How added | 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 
method 


| 


Whether used continuously or Fon Dibains} 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works | 


Construction—whether fixed side - — [ 


eaping weirs, or adjustable valves 


ge a of flow in sewer to average flow 
» When storm overflows begin to act 


COST OF~— 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 


Amount 
"How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... — 


Reports of In sets | , 
Unsatisfactory 2 


| Covered tank, about 12 feet x 8 feet. 


31st January, 1895. 


No. 


Domestic sewage only. 


About 4. 


| About 1 rood. 


Not used. 


| A small quantity of alumino-ferric. 


| None. 


| Do. 


Do. 


Do. 


Do. 


Lease for 38 years at £5 per annum. 





1895. 1896. 





Given_away. 





None. 


£8 per annum, including Middlecliffe. 


None. 
Do. 
{Above limit ... - 


Analyses 
eo)” (panes 


1897, 


LL 


ROTHERHAM RURAL DISTRICT.—CO 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is sueface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittent] ys 


and (if the latter) whether on Dibdin’s ; 


method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Jeaping weirs, or adjustable valves 


Construction—whether fixed side weirs, } 


Pr 


pie ee of flow in sewer to average flow) 
when storm overflows begin toact — 


COST OF~— 
Land 


Laying out of land 
Tanks 
Filters 
SLUDGE. — 
Amount 
How dealt with 





Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


. { Satisfactory ... - 
Report of Inspectors 


— 


| Unsatisfactory 
12913. 


__ APPENDIX. 129. 


NCRETE, BRAMPTON BIERLOW, SEWAGE WORKS. 


| 1896. 

B. Godfrey, A.M.Inst.C.E. 

No, 

106 houses. 

,000 gallons estimated. 

Domestic, roof and yard water only. 


Nil. 





lacre. Effluent to colliery boilers. 
No. 


Nil. 





| 1 pair. 2,000 gallons each. 


Used together. 





| Continuously. 


| Nil. 
, Do. 
Do. 


oO. 


| 
| 
ID 

| Do. 


Do. 


1 on the line of sewer. 
Fixed side weir. 


44 times ordinary flow. 





2]. per annum. 














| Nil. 
901. 
Nil. 
1895. jane te |. / 189% 
Not known. 


Spread on land 


| Nil. 





Nil. 
Do. 





| 
, | 
| 


Above limit 
Analyses : 
: Below bmuit 


T 2 


9], 28: Od. per annum. 
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PAIRS Glia 





ROTHERHAM RURAL DISTRICT._WENTWORTH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic.or mixed with trade | | 
refuse).. Is surface water included ? } 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how? 


Nett area wpon which sewage can be treated 


TANKS. | 
Number and total capacity | 
| 


Used all together, or in series 


Whether flow of sewage continuous, or time ) . 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and toial area 


Construction 


and (if the latter) whether on Dihdin’s 


Whether used continuously or Fon Divas} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
Jeaping weirs, or adjustable valves 


Proportion of flow in sewer to averaze flow) 
when storm overflows begin to act J 


COST OFr-— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 


Amount 


How dealt with 





Cost, or : 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES, 
Labour 


Chemicals # 
Pum pil 1g 
f Satisfactory ... — 


Reports of Laspectors ay eet . 
nsati ees 


1895. - 
E. W. Ives. 
No. 


| 1,000 population estimated. 


15,000 gallons. 


Domestic, and road water, surface water, and a good many field 
drains included. 


Three. 
500 square yards. 
No. 


None available. 


1. Ives’ patent, capacity unknown. 


Continuous. 
14 ewt: alumino-ferric and alum cake answers fairly well to a 


million gallons. Others have been tried, but not so satis- 
factory. 


De 


Roughly broken in mixing race. 

LO" 
None. 
Do. 


Do. 


1 at outfall works. 
Fixed weir;in line. 


Twice ordinary flow. 


» £2 per annum. 








Nil. j LaPee : | oe 0) ROLY 
£250. ; ER 
Nan eso! 
1895. 1896. 1897. 1 
About 4 cubic yards Do. Do. — 
per month. | ; ‘ 
Carted on to land. Do. cijiw depp: 
10s. per month. Do. Do. 
Nil. 
[h. 
£7 16s. per annum. Do. Do. 
£10 per annum. Do. «Doss 
Nil. 
Above limit ... — 
Analyses 
Below limit ... - 


APPENDIX. 
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ROTHERHAM RURAL DISTRICT._HARLEY SEWAGE WORKS. | 


Engineer ( 
Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? mM 


Number of water closets in area drained 


LAND. 
Total area 


Date completed and brought into operation | 


Whether underdrained, and how? © 


Nett area upon which sewage can be treated . 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 





Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s - 
method | 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs,) | 
leaping weirs, or adjustable valves: 


Proportion of flow in sewer to average flow ) 
when storm overflows begin to act J 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 
SLUDGE, 


Amount 


How dealt with 


Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


' About 4 cubic yards 





Chemicals 


Pumping 


f Satisfactory ena) 
Reports of Inspectors 


| Unsatisfactory aut 30) 


Appendix 4, 
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1895. 

E. W.' Ives. 

No. 

500 estimated population. 
6,000 gallons. 


Domestic and road water only. 


None. 


1,000 square yards. 
Used to be, but has since been cut off. 


600 square yards. 


Ives’ patent, capacity unknown. 


Continuous. 


FT umino-ferric and alum cake, answers fairly well, others tried 
but not satisfactory. 
26 ewt. per million gallons, not allowing for rain water. 


Roughly broken in mixing race. 


None. 


Do. 

Do. 

One. 

Fixed side of weir. 
Not known. 

£2 per annum. 
Nil. 


£250. 
Nil. 


agen cools Uieamaeniadar ete: 7 Giicretie ceemteme Sewer 


1896. 1897. 
i Do. 


1895. 





per month. 
Carted on to land. 


10s. per month. 
Nil. 


None. 


Do. 





£7 16s. per annum. . 
£10 per annum. 


Nil. | ee 





Above limit - 


Anayses| ah 
elow limit -- 
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Appendix 4. TODMORDEN RURAL DISTRICT.—HEPTONSTALL SEWAGE WORKS. 
Date completed and brought into operation 1889. 
Engineer John Sutcliffe, Todmorden. 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained | 212 houses. 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included ? J Domestic. Only from roofs of houses. 
Number of water closets in area drained None. 
LAND. 
Total area | 


About 2,200 square yards. 


Whether underdrained, and how? Yes, by agricultural pipes. 





Nett area upon which sewage can be treated About one-half. 
TANKS. 

Number and total capacity None. 

Used all together, or in series 

Whether flow of sewage continuous, or time) | Conti 

allowed for settlement J iia am at bec 

CHEMICALS. 

Nature Alumino-ferric in slabs. 

Quantity About 20 lbs. per day. 

How added In manhole. 
FILTERS. 


Number and total area 


Construction 


Whether used continuously or intermittently, ) 


and (if the latter) whether on Dibdin’s | 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works} One. 


leaping weirs, or adjustable valves 


Construction—whether fixed side ble Fixed. 





Proportion of flow in sewer to average ne 
when storm overflows begin to act: 


-COST OF— 


Land Leased, not purchased. 


Laying out of land 
“Tanks 
Filters 


“SLUDGE. 
Amount 


-How dealt with 


‘Cost, or 


1895. 1896. 1897... 





No account kept. 


On adjoining land. 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSE4 
Labour 


Chemicals f 
Pumping 








No pumping. | 
Above limit 
satisfactory ... 4 Aalsee| 


Reports of Inspectors { Below limit — 


Unsatisfactory 8 


APPENDIX. 133 


ile 
SETTLEMENT OR CHEMICAL PRECIPITATION, FOLLOWED BY Appendix 4. 
FILTRATION THROUGH LAND. 


ALTOFTS. URBAN DISTRICT.—_ALTOFTS SEWAGE WORKS. 


Date completed and brought into operation About February, 1880. 
Engineer Mr. James Lumley, Bradford. 
Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained 1,690 acres. About 4,500. 
Average daily flow of sewage in dry weather 25,000 gallons per diem. 
Neetiach, “itage Gomeatic or mized with trade) | Domestic. Surface water partly included. 
Number of water closets in area drained 67 | 
LAND. 
Total area 4 acres 3 roods. 
Whether underdrained, and how? Yes, with 6 inch earthenware pipes. 


Nett area upon which sewage can be treated About 34 acres. 


TANKS. 
Number and total capacity 2. 15,000. 
Used all together, or in series Together. 
Whether flow of sewage continuous, or time) : 
allowed for settlement j | Continuous. 
CHEMICALS. 
Nature None. 
Quantity Do. 
How added Do. 
FILTERS. ! 
Number and total area Do. 
Construction Do. 


Whether used continuously or intermittently, ) 
and (if the latter) whether on Dibdin’s | | 
method 

STORM OVERFLOWS. 

Number on line of sewers and at outfall works | Do. 


Do. 


Construction—whether fixed side weirs, Do. 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow Do. 
when storm overflows begin to act 





COST OF— 
Land 


Laying out of land 
a Tanks 
Filters | 


LUD 
, ee, About 30 tons. Same. Same. 





1895. 1896. 1897. 





How dealt with Used for manure. Do. Do. 
Cost, or Given away. Do. Do. 


Return 


PRODUCE. : Cirnes: Do. Do. 
Crops 


Value 


WORKING EXPENSES, 
Labour 


Chemicals 





Pumping: 





bove limit ... 
f Satisfactory mica Above limi 


| Unsatisfactory - (Below limit ... - 
Works admittedly unsatisfactory. New scheme in hand. 


Reports of Inspectors 
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Apperidix 4 ARDSLEY URBAN DISTRICT.—HOYLE MILL WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 
LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


— 


Used all together, or in series 


Whether flow of sewage continuous, or time | 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if ‘the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 7 
method 


“STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


s COST OF— 


Land 
_ Laying out of land 
"Tanks 

Wilters 


SLUDGE. 
i Amount 


ee Reh 6 Ce 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Satisfactory ...15 
Reports of Inspectors { i 
Unsatisfactory 3 


Mr. Jos. Latham, Barnsley. 


Yes. ¢ 
About 200 houses drained. 
About 3,500 gallons. 


No. ; 
7 nie 


Domestic. 


Yes. 


One acre for effluent by gravitation. 


Continuous. 


‘Alumino-ferric. 
About 5 tons per year. 


Basket in mixing channel. . 


One at outfall works. 
Fixed side weirs, 


About 7 times. 





189% 0"! 


1895. 1896. hs 


20 tons.” 
Put into gardens and 
land adjoining. 


Nil. 


ie 





Cabbage and ‘oth r 
crops. 


veer 
“~ 


£69 per year. 
£13 lbs. Od. per year. 
Nil. zi 


+ 
Se Pai 


Above limit .. - 


analyses| yao 
Below limit ... 1 
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ARDSLEY EAST AND WEST URBAN DISTRICT—TINGLEY SEWAGE WORKS. ~ Appendix 4 





Date completed and brought into operation 1893. 
Engineer Frank Massie, Esq., C.E. 
Whether sanctioned by L.G.B. Yes. 

Area and population or number of houses drained 183 houses. 

Average daily flow of sewage in dry weather : 18,252. 


Domestic. From buildings. 
! 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 





Number of water-closets in area drained 10. 
LAND. 
Total area © © “ 2 acres. 
Whether undérdrained, ‘and how ? | Part underdrained with land tiles 4 feet below surface. 
Nett area upon which sewage can be treated 2 acres. . 
TANKS. 
Number and total capacity 2. 1,512 cubic feet. 
Used all together, or in series Both ways. 
Whether flow of sewage continuous, or time) Ho 
allowed for settlement as 
| 
CHEMICALS. tae 
Nature None 
Quantity ‘Do. 
How added dase 
' | 
FILTERS. 
i} 


Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Fon Dibiins} 
method 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works | One on line of sewer. 


Construction—whether fixed side weirs, |}  Pixéd side weir. 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


t 75 per cent. 





Cannot say, Engineer has particulars 


Laying out of land 














Tanks : 
peters x. | 1896. _ 189%. , 
SLUDGE. ialidegtacin yoit ee 1 - a 
Amount | | | 
How dealt with | Given to farmers. | 
Cost, or | Nil. 
Return Do. . 
“igre | Willows. | Willows and grass. 
Crops ; | 
Val | | 7 10 0. 1) BB Gato. 
alue 
WORKING EXPENSES. anew rages . 
Labour | | £30° 0 0. £30 0 0. | £30 0 
. | | 4 | Nil. | Nil 
Chemicals pte Nil. i 
i oO 
Pumping Do. Do: | 
Above limit 
( Satisfactory ... 19 cok aR ' 
Reports of Inspectors 


| Below 1 a eee oe 
Witnaatidfactouy ae | 


1213 U 
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ARDSLEY EAST AND WEST URBAN DISTRICT.—THE FALL SEWAGE WORKS. 


Date completed and brought into operation 
kengineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ?- 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction | 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibain’ 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 








Proportion of flow in sewer to average flow 


Construction—whether fixed side vere 
’ | 
when storm overflows begin to act J 


leaping weirs, or adjustable valves 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 


Amount 


Cost, or 
Return 


PRODUCE. 
Crops 
Value 


"VORKING EXPENSES. 


Labour 
Chemicals f 


How dealt with 
| 
| 


Pumping 


Satisfactory ... 23 
Reports of Inspectors a) 
Unsatisfactory ... 1 





1888. ational 
Arthur Fawcett, Esq.,C.E. The additions by Frank Massie, Hsq., 
Yes. [CLE 
380 houses. mat tt 

36,430 gallons. ast 


Mixed. From buildings. 
30. 


Two acres in 1894. 3 acres 9 perches was added. 


Part underdrained with land tiles about 3 feet 6 ‘inches below 
surface. 


_ 4 acres. 


5 tanks, 11,232 cubic feet. 


Jn series. 


Time allowed. 


Lime. 
15 ewts. per week. 


Through mixer by wind mill and water wheel. 


3. 1,800 cubic feet. 


Coke and sand. 


Intermittently. No. 


At works one. 


Adjustable. 


75 per cent. 


£3,570. 





“18975 








1908. eee : 
' 4 
400 | 400 Pas 00 
Given {o farmers and 6d. per load with SAMA, slosh. ara 
\ 7 
£10 | £10 : co FAO) 
Nil Nil. _ Nil 
h 
+ if 
Giiaue. Grass. Grass. 
£115. 0 > £2.15, 0 
xa OVE 
£83 40 | £83 4:0 
£2410 0 |} 9828) 194 


Above limit ... 1 


Analyses whe 
Below limit 
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ARDSLEY EAST AND WEST URBAN DISFRICT..FENTON DAM OUTFALL SEWAGE WORKS. Appendix’4, 


_ Date completed and brought into operation 1894. 
Engineer Frank Massie, Esq., C.E. 
Whether sanctioned by L.G.B. | Yes. 
Area and population or number of houses drained , 238 houses. 149 houses added in the New Scarboro’ drainage. 
Average daily flow of sewage in dry weather | 34,920 gallons. 
Nature of sewage (domestic or mixed with trade) | ek Ra Bees I al 
refuse). Is surface water included ? i Domestic. From buildings. 
Number of water closets in area drained None. 
‘LAND. | 
Total area | 52 acres. 
Whether underdrained, and how ! , _ Part underdrained with land tiles 4 feet below surface. 
Nett area upon which sewage can be treated | 4% acres. 





TANKS. ; 
Number and total capacity _ 3. 8,640 cubic feet. 
Used all together, or in series | All together. 
Whether flow of sewage continuous, or time) | Continuous. 

allowed for settlement J | 

CHEMICALS. | wend 
Nature fae ‘ 
Quantity | ree 

Do. 
How added 

FILTERS. Do 

Number and total area : 
Do. 


Construction 


Whether used continuously or intermittently,) | 
and (if the latter) whether on Dibdin’s' Do. 
method 1 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works | One on line of sewer. 


Construction—whether fixed side igen | Wxed ‘aide weir. 


leaping weirs, or adjustable’ valves 


Proportion of flow in sewer to average flow) | 75 per cent. 
when storm-over{lows begin to act 


COST OF— 
Land 


Cannot say. Engineer has particulars. 


Laying out of land 











Put on land where sewage cannot be treated. 


Tanks 
Filters 4 By; a ae ae : ee 
o eae | in 15 loads. | 20 loads. 
Amount : 
? 
1 


How dealt with 
Cost, or 
Return 


PRODUCE. 


Cc Grass. rage. 
rops 


Value | £2 0 0. £3 0:0. 
a 
ee oer. £30 0f0. £30 0 0. £30 0:6 


Chemicals 


Pumping | 
Above limi * 
Satisfactory ... 19 Analyses| 


Reports of Tuspectors| Below limit ... 1 


Unsatisfactory ... 
1213 u 2 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 


BAILDON URBAN. DISTRICT.—CHARLESTOWN SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included ? j 
Number of water closets in area drained 
LAND. 


Total area 
Whether underdrained, and how ? 
Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermitten tly, 
and (if the latter) whether on Dibdin’s 


method | | 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | 


leaping weirs, or adjustable valves f 
Proportion of flow in sewer to average flow) | 
when storm overflows begin to act | 
COST OF— 
Land 


Laying out of land 


Tanks 

"ilters 
6LUDGE. 

Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
* {uabour 


Chemicais ff 
Pumping 
f Satisfactory... 14 


Reworts of Inspector } ti 
‘Unsatisfactory — 


| 








| 








| 1884. 


50 houses. 


Domestic. 


5 acres of garden, 


_ One small catchpit. 


Continuous. 


None. 
Do. 
Do. 


(Information not supplied by Authority.) 





1895. 





Garden produce. 





Garden produce. 





Annlyses| 


(jarden produce. 


Above limit — 


Below limit — 
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BINGLEY URBAN DISTRICT.—HARDEN SEWAGE WORKS. Appendix 4, 


Date completed and brought into operation 
Engineer: 
Whether sanctioned by L.G.B. | 
Area and population or number of houses drained | 
Average daily flow of sewage in dry weather | 


Nature of sewage (domestic or mixed with trade) | 
refuse). Is surface water included 2 J 


Number of water closets in area drained 
LAND. | 
Total area | 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time \ 
allowed for settlement of 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and tnial area 


Coastructies, | 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s | | 
method | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 





Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act 
| 
COST OF— 
Land 
Laying out of land 
Tanks 


Filters 


SLUDGE. 
Amount 


_ 


How dealt with 


i tte lee 


Cost, or 
Return 


PRODUCE. 
Crops 


Vain 


WORKING EXPENSES. 
Labour 


Sen eee ee 


Paget inet eee me 





oe 


Chemicals 


Pumping . | 


pi) { Satisfactory ... 6 
Reports of Inspectors +) 
. | Unsatisfactory 11 





1873 (Information not supplied by Authority.) 


Area 8,276 acres. 200 houses. Population 5,180 (1891). 


Mixed with trade waste. 


: Nominal irrigation, 


Two small tanks. 


None. 
Do. 
Do. 


Do 
Do 


Do. 


Do. 


Do. 


| Po 











1895 1896. 
ie eT date: _| Arse 
. | | 
| | 
| | 
| | 
| | 
1 
Aboye limit 
Analyses oo 
? | Below limit 
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Appendices. BRENGLEY URBAN DISTRICT.—-CULLINGWORTH No. 1 SEWAGE WORKS. 


Date completed and brought into operation | 1873. (Information not supplied by AEE 
Jngineer : ‘ 
Whether sanctioned by L.G.B. | 

Area and population or number of houses drained 278 houses. | 


Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) 


hiv: estic. 
refuse). Is surface water included ? yy oe 
Number of water closets in area drained . 
LAND. 


Total area Rough irrigation. 


Whether underdrained, and how? 
Nett area upon which sewage can be treated 


, TANKS. 


Number and total capacity ‘Two small tanks. 
Used all together, or in series 


Whether flow of sewage continuous, or time } 


allowed for settlement J ‘ 

CHEMICALS. 

Nature | None 

Quantity . Do. 

How added Do. 
FILTERS. 

Number and total area Do. 

Construction | Do. 


Whether used continuously or intermittently, | | 


and (if the latter) whether on Dibdin’s}; Do. 
method J | 





STORM OVERFLOWS. | 
Number on-line of sewers and at outfall works Do. 


Construction—whether fixed side weirs, | 


leaping weirs, or adjustable valves Le, Do. 
Proportion of flow in sewer to average flow) : Do 
when storm overflows begin to act, in : 
COST OF— 
Land 


Laying out of land 


Tanks 


Filters 


SLUDGE. : 
Amount 








See ete ee were 


1895, 1896. {S67 





How dealt with 

Cost, or 

Return 
PRODUCE. 

Crops 

Value 


WORKING EXPENSES. 


Labour 


pr ana tn tn lb na a lf al tn a 


Chemicals ff 


Pum ing 


ee a 
Cet es Se 





Satisfactory ... 8 Above limit .... 


Anatysee4 is: 
Below limit ... I 


Reports of Inspee~ors : 
~ (Unsatisfactory ... © 
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BURLEY-IN-WHARFEDALE URBAN DISTRICT—BURLEY AND MENSTON JOINT Appendix 4, 


_ Date completed and brought into operation 
Engineer 





SEWAGE WORKS. | 
1896. (Information not supplied by Authority.) 
John Waugh, Esq. ; H. A. Johnson, Esq. 
Yes, 


Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade | 


refuse). Is surface water included ? Jy 


Number of water closets in area drained 


LAND. 


3,133 acres. 2,661 population (1891 5 


Mixed with trade refuse. Yes. 








How dealt with 





Pumpe | cn land and carted away. 


Vdtal aika Six acres. 
Whether underdrained, and how ? LD.F. 
Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity Two tanks. 
Used all together, or in series | In series. 
Whether flow of sewage continuous, or time) | Continuous. 
allowed for settlement J 
CHEMICALS. [ 
Nature None. 
Quantity Do. 
How added |. Do. 
} 
hILTERS, 
Number and total area | Do. 
Construction . , Do. 
Whither used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s}| Do. 
method f 
STORM OVERFLOWS. | 
Number on hne of sewers and at outfall works Do. 
Construction—whether fixed side weirs,\ | J)o, 
leaping weirs, or adjustable valves 
Proportion of flow in sewer to average flow) | po. 
when storm overflows begin to act fe 
COST OF— | 
Land : 
Laying out of land k 
5 
Tanks L * 
Filters 1895. | 1896. | 1897: 
SLUDGE. ar ee 
Amount | 
| 


Cost, or k 


| 
Return | 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


‘Chemicals 
Pumping 
(Satisfactory ... 8 


Reports of Inspectors4 . ] 
| Unsatisfactory ... 16 


N | ne. 
Garden produce. None. ) No 





( Above limit .. 4 


Analyses- ier 
7 d | Below limitieyis) 1° 
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Appendix 4. 





D2te completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade| 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


+o 

} 

CHEMICALS. | 
Nature 
Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side 


weirs, | | 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 





when storm overflows begin to act Jo 
COST OF— 
Land 
Laying out of land | 
Tanks | 
Filters 


SLUDGE. 
Amount 


How dealt with 


Cost, or 





Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 





Chemicals 
Pumping 
(Satisfactory eke 1 


Reports of Inspectors lu eae P 
nsatisfactory 2 


CALVERLEY URBAN DISTRICT.-CALVERLEY SEWAGE WORKS. 


Not yet complete. Have been in partial operation since 8th Feb. 
Mr. George Riley, Surveyor to the Council. [1898. 
No.’ 

30 to 40 acres. 
15,000 gallons. 


440 houses. 


Domestic. ‘Yes. 


26. 


About 2 acres. 
No. 


Filtration not irrigation adopted. 


2, 3,900 cubic feet. 


Altogether. 


Continuous. 


| Alumino-ferric. 


About 28 lbs. per day. 


| Blocks placed in the current. 


3,240 square feet. 


12 inch of 2 inch clinker, 9 inch of § inch do., 9 Inch of 2 
and 6 inch of 4 do. waa ie 


Intermittently. 


2. On outfall. 


Side weirs. 


About one-twelfth. i 


Rented (farm of over 31 acres £100 per annum.) 


£160 17s. 5d. 


Not quite complete. 











1895 1896. ) 1897. 
h 
| 
| 
| 
| 
| 
Above limit .... — 
Analyses+ hapa 
, ene limit ... — 
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Appendix-4. 
CLECKHEATON URBAN DISTRICT._OAKENSHAW SEWAGE WORKS. | Sees 
Date completed and brought into operation 1890. 
Engineer John S. Ramsden. 
Whether sanctioned by L.G.B. | No. 
Area and population or number of houses drained | 190. 


Average daily flow of sewage in dry weather 


| 

| 10,278 gallons, 
Nature of sewage (domestic or mixed with trade) | 

\ 

! 

| 


refuse). Is surface water included ? J Damontic: Yes. 
Number of water closets in area drained One. 
LAND. 
Total area $ acre. 
Whether underdrained, and how? No. 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


About 4 acre. 





2. 2,017 cubic feet. 





Used all together, or in series Together. 
Whether flow of sewage continuous, or time) | : 
allowed for settlement J Continuous. 
CHEMICALS. 
Nature Alumino-ferric. 
Quantity Sufficient for precipitation. 
How added Placed in channel. 
i 
FILTERS. | , 
Number and total area _ Run on the surface of the land and turned about as required. 
Construction | 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s | | 
method J 

STORM OVERFLOWS. 

Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, Nil. 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow 
when storm overflows begin to act 


ae oe 5d. per annum. 
an 


Laying out of land 

Tanks 

Filters 

SLUDGE hc ee 1896. 1897. 
| 








Amount No record. No record. No record. 


How dealt with Given away. Given away. Given away. 
Cost, or 
Return 


PRODUCE. : ; : 
Crops Nil. Nil. Nil. 


Value 





WORKING EXPENSES. 
Labour 





Bl. 5 


! About 201. | About 207. About 207. 
Piraicala | . | 
Paumpisig | | 
i] 


Me Above limit - 
Satisfactory ... 29 Analyses| 


Reports of Inspectors { Below limit - 


Unsatisfactory 4 - 
~ 1213, i 
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Appendix 4. 





DODWORTH URBAN DISTRICT—DODWORTH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 


Number and total capacity 
Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 


Nature : 
Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


‘Whether used continuously or intermittently, 
method 


“STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side ee 
! 


leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act, 


“ COST OF— 
Land 


Laying out of land 
Tanks 
* Filters 
“SLUDGE. 


Amount 

‘How dealt with 
‘Coat, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labe= 


Chemicals A 
Pumpit g 
( Satisfactory ... 12 


Reports of saab atisfactory ... 3 
ns istac eee € 


= 8 a 
= ae ot eS CS 
3 Se X 


] May, 1893. 
Mr. John Wade, Pitt Street, Barnsley. 
Yes. Date of sanction September 10th, 1891. 
Area 1,916 acres. Population (in 1891) 3,106. 


Domestic sewage. Surface water not included. 


12. 


11 acres, of which about 23 acres are laid out for the treatment 
of sewage. 


11 acres. 


Two tanks. 


One at a time. 


Time allowed for settlement in tank. 


None used. 
Do. 
Do. 


a 


23 acres are laid out in beds with drains. 


Do. 


Do. 


Four. 


Side weirs. 





The land is leased by the District Council at an annual rent 
of £44. ; 


! (23 acres). £963. 





1895. | 1896. 1897, 











: Sewage Farm was for a year or two from the commence- 

ay at “et to a neighbouring farmer, who paid the Council a 
rent of £10 a year, and undertook at his own expense the 
management of the farm, but for some years now it has 
been let to him free of rent, and he undertakes the manage- 
ment as before. 


( Above limit ... —- 


Analyses 
Dh | Welawenites cee 
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nnn SSS ss 
ELLAND URBAN DISTRICT._ELLAND SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS, | 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or 
allowed for settlement 


CHEMICALS. 


Nature 


time | 


Quantity 
How added 
FILTERS. 


Number and total area 
Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittent! a 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 
Construction—whether fixed side be 
leaping weirs, or adjustable valves 


2 erate of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land \ 
Laying out of land 
Tanks 
Filters 
SLUDGE. 


Amount 

How dealt with 
Cost, or 
Return | 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... 2 


Reports of Inspectors { 
Unsatisfactory 36 


1213. 


| 
| 
| 


| 





13th November 1897. 

M. Paterson, Esq., Bradford. 
Yes. 

10,000 population. 

750,000 gallons. 


Domestic and trade. Yes, 


About 350. 


12 acres. 
Underdrained with tiles. 


About 11 acres. 


8 tanks. 600,000 gallons. 


All together. 


Continuous. 


Lime and alumino-ferric. 
About 10 grains to 1 gallon. 


Lime is added in milk of lime, alumino-ferric in block. 


11 acres. 


Land filtration. 


Intermittently. 


6. 
Side weirs. 


Cannot say. Never seen them act in the heaviest storm, only 
when sewer was blocked. 





Rented. 
£3,470. 
1,000. 
1895, 1896. 1897. 
Not working. 
Above limit .. 2 
Analyses wii 

i ees limit ... 6 

x2 
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EMLEY URBAN DISTRICT.—SMITH’S QUARRY OR BROOM HALL SEWAGE WORKS. 


Date completed and brought into operation In use about two years. 

Engineer Nil. 

Whether sanctioned by L.G.B. |) No. 

Area and population or number of houses drained | 72, about. Population about 360. 
Average daily flow of sewage in dry weather Not gauged. 


Domestic. Yes. 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained None. 
LAND. 
Total area About 9 acres. 
Whether underdrained, and how? Yes. I believe by pipes. 
Nett area upon which sewage can be inated About 7 acres. 
TANKS. 
Number and total capacity 4 tanks. 
Used all together, or in series All together. 
hee eh Aca continuous, or wi Gana! 
CHEMICALS. 
Nature Alum-ferric tablets. 
Quantity As required. 
How added In chambers. 
FILTERS. 


Number and total area We are now constructing bacteria tanks on Dibdin’s system, 
. which will be completed in a short time and the old tanks 
Construction cone away with. 


| 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pon Diba} 
method - 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works | None. 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Not gauged. 





sp eae of flow in sewer to average flow 
when storm overflows begin to‘act 


“COST OF— re 
Land Nil. 


Laying out of land £1 5s. per year. 
Tanks 
Filters 


SLUDGE. 1895. 1896. 1897. 
Amount Not calculated. 


ow dealt with 











Put on land I believe. 
wCost, or 
‘Return 


"PRODUCE 
Crops 
Value 
WORKING EXPENSES. 


Labour 


Chemicals f 


Work done in Sur- 
veyor’s time. 
£3 4s. 1d. 








Pumping 





Satisfactory ... 2 Above limit ... 


Analyses] : 
Below limit ... - 


Reports of Inspectors 
Unsatisfactory ... 1 
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HANDSWORTH URBAN DISTRICT._SOAP HOUSE LANE, WOODHOUSE, SEWAGE WORKS. 


Appendix 4. 





(District No. 2.) 


Date completed and brought into operation 
Engineer 


Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained; and how? 


Nett area upon which sewage can be treated 
TANKS. 


Number and total capacity 
Used all together, or in series 


Whether flow of sewage continuous, or time } 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s ~ : 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


Land 

Laying out of land 

Tanks 

- Filters 

SLUDGE. 
“Amount 

How dealt with 

Cost, or 

Return 


PRODUCE. 
~ Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


| 
| 
| 
: 


i { Satisfactory ... 4 
Reports of Inspectors ' 
| Unsatisfactory ... 17 


At the end of 1896. 

W. H. Lancashire, C.E., Sheffield. 
Yes. 

Population 2,900. 

34,800 gallons, 


Domestic, and effluent from tannery. 


5 water-closets and several waste water-closets. 


5 acres 2 roods 17 perches. 
Subsoil drainage with sanitary pipes. 


4 acres 3 roods 9 perches. ° 


6 tanks hold 51,800 gallons. 


Three alternately. 


Continuous. 


Alumino-ferric and lime. 


Four filters in course of construction. 


Two. 
Fixed side weirs. 


Storm overflows not been required to act to the present. 























£691 13 2. 
sey | Meo Or 
ao0 “16 2: 
Not completed. ; 
1895. <#1uoi 1896. 1997. 
; hie . , 120 tons per annum. 
Given away. 
Turnips, oats, cabbages 
and willows. 
£18 per annum. 
| £81 per annum. 
! 
| £40 per annum. 
) 
{ Above limit 
Analyses ari 
] ae | Below Lite.) ok 
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Appendix 4, HANDSWORTH URBAN DISTRICT._SOAP HOUSE LANE, WOODHOUSE MILL, SEWAGE 
— ; WORKS. (District No. 1.) 


Date completed and brought into operation At the end of 1896. 
Engineer W. H. Lancashire, C.E., Sheffield. 
Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained | Population 1,250. 
Average daily flow of sewage in dry weather 15,000 gallons in 24 hours. 
Nature of sewage (domestic or mixed with trade) Domestic. Only from yards and roofs of houses. 
refuse). Is surface water included 2 J 
Number of water closets in area drained One. 
LAND. 
Total area 1 acre 2 roods 29 perches. 
Whether underdrained, and how? Subsoil drainage with sanitary pipes. 


Nett area upon which sewage can be treated The whole. 


TANKS. 

Number and total capacity One tank, holds 26,600 gallons. 

Used all together, or in series Together. 

Whether flow of sewage continuous, or time] Intermittent. 

allowed for settlement J 

CHEMICALS. a 

Nature : | Lime and alumino-ferric. 

Quantity | One ewt. of each per day. 

How added The lime diluted with water before mixing, the alumino-ferric 

| placed under the outfall pipe of pump. 

FILTERS. | 

Number and total area None. 

Construction Do. 


and (if the latter) whether on Dibdin’s Do. 


Whether used continuously or intermittent] Vai 
method I 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Do. 


Construction—whether fixed side weirs, Do. 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow Do. 
when storm overflows begin to act 

















on £355 18 2 
0 
Laying out of land | £120 0 
Tanks EL) 0L0 
Filters | None. = 
5. 1896. P 
SLUDGE. ; | UBy : 
Amount | 100 tons per annum. 
Eow dealt with | Given away. 
Cost, or | None. 
Return | Do. 
u 7 | 
ee Willows and cabbages. ~ 
Crops 
ra Practically none. 
Valtie | 
WORKING EXPENSES. | 68 b \opetaeiaee 
Labour } 
| £39 7 6 per annum. 
Chemicals 
£39 0 O per annum. 
Pumping | ; 








b hi it eee ne 

Satisfactory .. 17 oteehivdas th OK aoe 

Reports of Inspectors : Belge stew 
Unsatisfactory... 2 


APPENDIX. 149 


eee Sse 


HANDSWORTH URBAN DISTRICT._GREENWOOD LANE, WOODHOUSE, SEWAGE WORKS. 


4 


Appendix 4. 





(District No. 2a.) 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


. Whether flow of sewage continuous, or time} 
allowed for settlement J 


| 

| 

j 

CHEMICALS. | 
Nature 

Quantity 

How added | 

| 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pron Dian} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


pecheaaen of flow in sewer to average flow | 
when storm overflows begin to act 


COST OF~— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 

Cost, or 

Return 
PRODUCE. 

Crops 

Value 


WORKING EXPENSES. 
Labour 


Chemicals 


| 
| 
| 
Pumping 
( Satisfactory ... 13 
Reports of Inspectors 


Whsatisfactory ee 
1213. 


At the end of 1896. 

W. H. Lancashire, C.E., Sheffield: 
Yes. 

Population 300. 

3,600 gallons. 


Domestic. To a very small extent (roofs and yards.) 


Two. 


1 acre. 
Subsoil drains with sanitary pipes. 
1 acre. 


One tank, capacity 10,000 gallons, 2 filters (originally two pre 
cipitation tanks.) 


Tank continuous. Filters alternately. 


Continuous. 


Alumino-ferric. 
Very small. 


Placed in inlet to tank. 


Two. 


Coke breeze and gravel. 


Intermittent, on Dibdin’s method. 


One. 


Fixed front weir 


£100 0 0 


~I 


£115 16 
£31 2120117 
About £30 0 O 





1895. 


1897. 


Small. ‘ 





On adjoining land. 
| Nil. 


Do. 
Willows. 


Pa Nil. 


£26 per annum. 


£5. 





Above limit ... - 
Analyses< bo 
(Below limit ... — 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


HANDSWORTH URBAN DISTRICT.—CALVERT ROAD, WOODHOUSE, SEWAGE WORRS. 
(District No. 3.) 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B: 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 


Number and total capacity 
' Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS: , 


Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 





: : 
Proportion of flow in sewer to average flow) 
when storm overflows begin to act, 


COST OF~— 
Land 


q 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EY.PENSRHS. 
Labour 


Chemicals / 


Puipimg 


—— 
Oe Oe 
errr an rr ee 


Satisfactory ... 9 
Reports of Inspectors < 
Unsatisfactory ... 1 


SS SS ee 


At the end of 1896. 

'W. H. Lancashire, C.E., Sheffield. 
Yes. 

Population 290. 

3,480 gallons. » 


Entirely domestic. Only yards and roofs. 


None. 


0 acres 3 roods 32 perches. 
Subsoil pipes throughout. 


0 acres 3 roods 32 perches. 


One. 


Continuous. 


Alumino-ferric. 
Very small. 


In outfall sewer at tank, 


Two. 


Large and small coke. 


Intermittently, on Dibdin’s system 


One. 














Front weir. 
LASIS 4 BO 
£168 L718 
£79 181 4 
About £30 
We 1895. 1896. 1897, 
Small. 
‘On the land. 
Turnips. 
£2 per annum. 
£26 per annum. 
£5 per annum. 
( Above limit ... 1 
Analyses 


ere limit ... — 


7 EEE eee 
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ee 


HANDSWORTH URBAN DISTRICT.—_NORMANTON HILL SEWAGE WORKS. 


Appendix 4, 


(District No. 4.) 


Date completed and brought into operation 
Engineer 


Whether sanctioned by L.G.B. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) | 
refuse). Is surface water included ? } 
Number of water closets in area drained | 
, { 
LAND. 
Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated | 


TANKS. 
Number and total capacity 





Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


| 
{ 
| 
| 
| 
| 
| 
| 
| 
Construction 
Whether used continuously or intermittently,) 


and (if the latter) whether on Dibdin’s 
meth 


i; 
J 
| 
STORM OVERFLOWS. 7 


| 
Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act ia 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
_ Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


Satisfactory ... 17 
Reports of Inspectors 


Unsatisfactory 6 


1213. 


| 3982. 





At the end of 1896. 

W. H. Lancashire, C.E., Sheffield. 
Yes, 

Population 1,655. 

19,860 gallons. 


Domestic. 


None. 


4 acres 0 roods 26 perches. 
- Subsoil drains, sanitary pipes. 


4 acres. 
Four. Capacity 23,000 gallons. 
Used together. 


Continuous. 


Alumino-ferric. 
One cwt. per diem. 
Tn chamber at tank head. 


Two. 


Side weirs fixed. 

















4s. 8d. 
' 3071. 18s., 8d. 
170),. 12s... ba. 
aRREC 1896. depen 
= 60 tons per annum. 
| Used on the land. 
Oats and cabbages. 
10/. per annum. 
82/. per annum. 
About 392. per annum. 
Above limit ~ 
Analyses : 
“ 1 a limit 1 


Y 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


HANDSWORTH URBAN DISTRICT.—HOLLINSEND, INTAKE, AND GLEADLEY SEWAGE WORKS. 
{District No. 8.) 


ave completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 

Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time} 
allowed for settlement 


CHEMICALS. 


Nature 





How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


method 


Quantity 
: 
Whether used continuously or Fon Divan} 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works. | 


Construction—whether fixed side weirs, } |: 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow | 
when storm overflows begin to act j 


COST OF— 


Land 
Laying out of land 
Tanks 


Filters 


SLUDGE. 


Amount 

How dealt with 
Cost, or 

Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


‘Satisfactory ... 14 
Reports of Inspectors 


Unsatisfactory ... 7 


| Six. 


At the end of 1896. 


. W. H. Lancashire, C.E., Sheffield. 
| Yes. 


Population 2,800. 


| 33,840 gallons. 


Domestic. Only yards and roofs. 


. Three. 


4 acres. 


Subsoil drains with sanitary pipes. 


3 aeres 1 rood 20 perches. 


Japacity 40,000 gallons. 


‘ Tm series of three. 


Continuous. 


Alumino-ferric. 
Rather more than 1 ewt. per diem. 


In chamber at tank head. 


One. 


Fixed side weir. 


£781 16 0 
£315 16 11 
£320 5 6 





1895. 1896. 1897, 





| 80 tons per annum. 
| Given away. 
Wheeling out. 


None. 





Rape, oats, eabbages, 
and cauliflowers. 
| £20 per annum. 


£70 per annum. 


£45 per annum 





{ Above limit ... - 
Analyses | 


Below limit ... 
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HANDSWORTH URBAN DISTRICT.-RICHMOND AND BRITTON HILL SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade } 
refuse). Is surface water included ? yj 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or BERG 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 


Number and total! area 
Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibain| 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


} 


a? ortion of flow in sewer to average a} 
en storm overflows begin to act 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
. Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory 


Reports of Inspectors 
Unsatisfactory... 2 


1213. 








| 


(District No. 7.) 


At the end of 1896. 

W. H. Lancashire, C.E., Sheffield. 
Yes. 

Population 220. 

2,640 gallons. 


Domestic (surface water excluded). 


Five. 


Norz.—A further area of 0 acres 
3 roods 25 perches has been 
recently purchased. 


One acre. | 


Capacity 16,800 gallons. 
Together. 


Subsoil drains. 


0 acres 3 roods 20 perches. 


Two. 


Continuous. 


Alumino-ferric. 
Small. 
In outfall pipe. 


None. 
Do. 


Do. 
One. 


Largs . 
Fixed side weir. 


1st lot £202 17 6. 2nd lot £246 5 0. 














£42 15 4. 
£109 16 3. 
. ands 1896. 1897. 
/ Nil. 
| 
,; £39 per annum. 
£5 per annum. 
Above limit 
Analyses ws 
Below limit = 
y 2 
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154 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EERIE aT 


HANDSWORTH URBAN DISTRICT.—-HANDSWORTH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 


allowed for settlement 


CHEMICALS. 


Nature 
Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 
method 


Whether used continuously or Pon Ditains} 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side bie 


leaping weirs, or adjustable valves 


Propeeon of flow in sewer to average flow) 
when storm overflows begin to act J 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chamicals 
Pumping 
Satisfactory ... 13 


Reports of Inspectors | é 
Unsatisfactory ... 4 


(District No. 5.) 


At the end of 1896. 

W. H. Lancashire, C.E., Sheffield. 
Yes. 
Population 1,175. 

| 14,100 gallons. 


| Domestic. Very small proportion. 


Seven.? 


2 acres. 
Subsoil drain with sanitary pipes. 


2 acres. 


Two. Capacity 16,000 gallons. 
Together. 


Continuous. 


Alumino-ferric. 
Half cwt. per diem. 
In chamber at tank head. 


None. 


Do. 2 


Do. 


Two. 


| Fixed side weirs. 


£504 5 8 
£197.18 7 
£911,9 8 


1895. 1896. 1897. 





en ttre 


Cauliflowers 


Nil, to present time. 


£52 per annum. 


£23 per annum. 


Above limit ... - 


Analyses| sot: 
Below limit ... 1 





HAWORTH URBAN DISTRICT.—LEES AND CROSS ROADS SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
- refuse). Is surface water included ? } 


Number of water closets in area drained 
LAND. 

Total area 

Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 

Number and total capacity 

Used all together, or in series 


Whether flow of sewage continuous, or time } 
allowed for settlement 


CHEMICALS. 
Nature 
Quantity 
How added | 

FILTERS. 

Number and total! area 
| 
{ 
| 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pron Dibuin| | 
method 


STORM OVERFLOWS. . 
Number on line of sewers and at outfall works 
Construction—whether fixed side Waid 
leaping weirs, or adjustable valves 
een of flow in sewer to average ou 
when storm overflows begin to act 


| 
COST OF— 


Land 
Laying out of land 
Tanks 
Filters 

SLUDGE. 
Amount 
How dealt with 





Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory .. 6 


Reports of Inspectors ; 
. Unsatisfactory... —- 
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Appendix 4, 





March, 1891. 

A. E. Preston, C.E., Bradford. 
Yes. 

472 houses drained. 

52,074 gallons. 


Domestic. 


56. 


Nine acres. 
Underdrained by 6 inch loose socket pipes. 


4} acres. 


Six tanks, 10,122 gallons. 


Used in series. 


Used both ways. 


None. 
Do. 
Do. 


Do. 
Do. 


£2,270. 
£1,175. 











1895. | 1896. | _ 1897. 
Used on grass land. Unable to state amount. | 
Do. 
Do. 
Do. 





Let by tender. Tenant farms the land and takes produce. 
Rent £2 last year. 





Do. 
None. 
Do. 
Do. 
Above limit 
Anais Yunit 


4 


Appendix 4. 





156 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


eee SSS 


HECKMONDWIKE URBAN DISTRICT.-HECKMONDWIKE SEWAGE WORKS. 


(Farm situate in the Borough of Dewsbury.) 


Date completed and brought into operation 6th April 1896. 

Engineer James Saville, Town’s Surveyor, Heckmondwike. 
Whether sanctioned by L.G.B. Yes. 

Area and population or number of houses drained | 697 acres. 2,384 houses. Population about 11,000. 
Average daily flow of sewage in dry weather Estimated to be 350,000 gallons. 


Nature of sewage (domestic or mixed with trade Mostly domestic. 1 large brewery and a few manufactories 
refuse). Is surface water included ? connected. Large portion of surface water included. 





Number of water closets in area drained About 630. 
LAND. ed 
Total area 374 acres, 314 being available by gravitation. 
Whether underdrained, and how? 15 inch to 9 inch main effluent full length of sand. 9 inch and 6 inch 
under drains to beds, open joints,rubble stone 1 ft. above pipes, laid 
Nett area upon which sewage can be treated | 28% acres. at depths 6 to 8 ft. below surface of beds. 
TANKS. 
Number and total capacity | Three. 
Used all together, or in series All together. 
Whether flow of sewage continuous, or time . 
allowed for settlement Continuous. 
CHEMICALS. 
Nature None. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area Do. 
Construction Do. 
Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s Do. 
method 
STORM OVERFLOWS. <1 at the end of main outfall sewer to flow over when 21 inch pipes 
Numb ; S | are half full. ,! , 
umber on line of sewers and at outfall works '1 on the line of main outfall sewer to flow over when 21 inch pipes 
Construction—whether fixed side weirs \ arollwe Ui os Np we ae 
: fet : H Main outfall sewer 21 inch pipes are half full at outfall end when 
leaping weirs, or adjustable valves ( os pipes are fully Siaiicd at the Town end. Main outfall about 
: , 3 miles long. 
P pe of flow in sewer to average flow Stora creer in various sewers. Leaping weirs, set to throw 
when storm overflows begin to act 





when sewer runs more than in slight rains. 

COST OF— 
Land About £150 per acre. 

Laying out of land 

Tanks 

Filters 


SLUDGE. | 
Amount | 


£3,200. 
£500. 


ee 
\ 





1895. 1896. sion 4h G0 es 





How dealt with 
Cost, or 
Return 


Cron 
Value 


WORKING EXPENSES. 
Labour 





Chemicals 





Pumping 


\ 





Satisfactory ... 6 Above limit 4 


Reports of inspectors Analyses| 


Unsatistactory 23 Below limit 4 
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HORBURY URBAN DISTRICT._HORBURY SEWAGE WORKS. Pere 
Date completed and brought into operation | The sewage works were brought into operation on the 28th 
Engineer | Sam Shaw, Esq., Dewsbury. [ December, 1895. 
Whether sanctioned by L.G.B. | Yes. 


Area and population or number of houses drained | About 1,300 houses are drained. 
Average daily flow of sewage in dry weather Approximate average daily flow of sewage is 136,000 gallons. _ 


Nature of sewage (domestic or mixed with trade) 


ratnue). tls surface water included? Domestic and trade sewage combined. Surface water is included. 





Number of water closets in area drained About 45 water-closets are drained into sewers. 
| 
LAND. . 
Total area | 17 acres 3 roods and 39 perches. 
he eeigedtaned (and how? _ f11 acres of above is underdrained by 18, 15, 12 and 9 inch 
? , pipes, also 4 inch tile drains. ) 
Nett area upon which sewage can be treated — 11 acres 2 roods and 27 perches. 
TANKS. — | 
Number and total capacity | 3 settling tanks. Total capacity 190,000 gallons. 


Used all together, or in series Used all together. 


Whether flow of sewage continuous, or time | : : 
Mlewmed tor cuuleniont ? f | Flow of sewage continuous. 


CHEMICALS. | 
Nature ; | No chemicals used at present. 
Quantity | Do. 
How added | | Do. 

FILTERS. | 


Number and total area 4 sludge filters, total area of same 678 square yards. 


The sludge filters are constructed of 2 in. and 4 in. tile drain, 
[ and covered with filtering material to the depth of 2 ft. as 
follows :—12 in. broken bricks, 6 in. screened clinker ashes, 

\ and 6 in. fine ashes. 


Construction 4 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
Used intermittently. 
method 





STORM OVERFLOWS. 


Number on line of sewers and at outfall works | None on line of sewers. One at sewage works. 


Construction—whether fixed side weirs, | Hee ie Gee 


leaping weirs, or adjustable valves if | 
Proportion of flow in sewer to average flow | | ’ Dats 2 diameter of sewer. 
when storm overflows begin to act f | The level of weir is fixed at ¥ diam 
COST OF— | 


pore 11 aeres 2 roods 27 perches now in use is leased from Horbury 
Land | Common Land Trustees for 50 years at 50/. per annum, and 
( 6 acres 1 rood and 12 perches not in use cost 1,250/. 

















Laying out of land | Cost 2632. 1s. Od. 
Tanks _ The settling tanks cost 494/. 8s. 8d. 
al | der fag aera CREA Na 

SLUDGE. . ; 1895. 1896. | 1897. 
Amount : | The averageamountofsludge we obtainis30loadsper week (dry) 
How dealt with | The sludge is given to farmers on condition they cart same away. 
Cost, or 
Return 

PRODUCE. | 
Crops The sewage farm is not cultivated. 

Value Do. 

WORKING EXPENSES. 
Labour { sie scbetsiginy of the sewage farm are on an average 
Chemicals Do. 

Pumping Do. 


(Satisfactory ... 21 Above limit ... 1 


Reports of Tnspectors - Analyses 


| Unsatisfactory 3 | Below limit ... — 
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158 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


ncaa nD RRNA NSIS pe me RR 


HOYLAND NETHER URBAN DISTRICT.—-ELSECAR SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to averave flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


Reports of Inspectors 


~~ 


asd ane 


Unsatisfactory .. 8 





January, 1897. 

William Farrington. 

Yes. 

Area of District 2,084 acres. 

Population 13,000. 

Domestic. Surface water partly included. 


Not more than 12 water closets. 


12 acres. 


Yes. 6 inch pipes and 4 inch field tiles, about 4 feet deep. 


11 acres. 


Nine. 113,906 gallons. 
Both. 


Continuous. 


Spence’s alumino-ferric. 
About 1 ton per month. 


In cage in mixing race. 


None. 


Do. 


Do. 


Five. 


¢ 


Side weirs. 


Sewer about ? full before overflows act. 


£1,000. 


Total cost of works £2,830. 








Have not details of cost. 


Above limit ... 
Analyses| : 
Below limit ... 


1895. 1896. 1897. 
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ILKLEY URBAN DISTRICT. ILKLEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade ) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 
method if 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 
"Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


( Satisfactory ... 12 
Reports of Inspectors - 


| Unsatisfactory 6 
1213 


November, 1898. (After extensions and alterations.) 
John Waugh, C.E., Bradford. bs 
Yes. 

1,210 houses drained. 

About 450,000 gallons. 


Domestic. 


One laundry and one brewery. Surface water is 
included. 


1,255, and about 170 waste water closets. 
Nine acres. 


Earthenware subsoil drains. 


64 acres. 


Five tanks. 170,000 gallons. 
May be used either way. 


Continuous. 


Alumino-ferric. 
150 lbs. per day. 


Automatic chemical mixer. (Pratt’s patent.) 


None. 


Do. 


Do. 


Several on line of sewers and one at outfall works. 


Three fixed weirs and the rest adjustable valves. 
Overflows at ? diameter of sewer. 


The original scheme was carried out in 1876, and recent 
extensions have been carried out at a cost of £2,000, ex~ 
“elusive of value of land purchased under original scheme. 
No particulars easily available as to cost of original scheme, 
or how separated, except the total amount borrowed in 
1876-7 was £15,000 for works of sewerage and sewage 

) disposal. 


1897. 





1896. 





1895. | 


‘Details already supplied to Inspector Tindall 








| 
| | 


ce aah 


(Above limit ... - 
Analyses | sia 
‘Below limit ... - 


i 
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ILKLEY URBAN DISTRICT.—BEN RHYDDING SEWAGE WORKS. 


Date completed and brought into operation - 
Engineer 

Whether sanctioned by L.G.B. 

Area and populacion or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade| 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves ; 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumpiig 


= 


id at C J 
Rey or ts of Inspectors 


| Unsatisfactory — 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


November, 1898. 


John Waugh, C.E., Bradford. 
Yes, 

1,300 acres. 1,000 population. 
Not been gauged yet. 


Domestic. Surface water is excluded. 


255. 


Eight and a half acres. 
Subsoil drains under banks. 


Six acres. 


Tanks in duplicate. 30,000 gallons each. 


May be used either way. 


Time allowed for settlement. 


Alumino-ferric. 
50 lbs. per day. 


By automatic chemical mixer. 





None. 
Do. 
Do. 


One, on line of sewers. 


Fixed weir. 


Overfiows at # diameter of sewer. 














: 
£1,300. | 
£1,268. , | 
£480: | 

- : 
ari 1896. 1897. : 

; 
\ No details yet available. Works | 


only completed in 
November last. . 





f Above limit ... - 
Analyses- ate 
| Below limit. ses. — 


= 


. 


: 
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KNARESBOROUGH URBAN DISTRICT.—_KNARESBOROUGH SEWAGE WORKS. 


Date completed and brought into cperation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included 2 J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 


Nature 
Quantity 
How added 


FILTERS. { 
Number and total area | 
| 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pan Diba} 
method 





STORM OVERFLOWS. | 
\ 


Number on line of sewers and at outfall works 


Consiruction—whether fixed side oo) 
leaping weirs, or adjustable valves 





A rapentint of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 

SLUDGE. 
Amount 
How dealt with 
Cost, or 


estes Sener 


Return 


PRODUCE. 
Crops 


Value. 


WORKING EXPENSES, 
Labour 


Chemicals 


Pumping 


; f Satisfactory 
Reports of Inspectors 4 : 
; | Unsatisfactory 


1213. 


pe is 


1897. (Information not supplied by Authority. 
D. Balfour, Newcastle. 

Yes. 

470 acres. 4,649 population (1891). 


Mixed with trade refuse (small volume). Yes. 


13 acres. 
5 acres underdrained. 


10 acres. 


Two tanks, 
In series. 
Contimuous. 
None. 

Do. 

Do. 

Do. 

Do. 


Do, 


Fixed weirs on sewers, adjustable weirs at sewage works. 











Pumped on to sludge area, dried and carted away, 
; TL. 


| 





Carden preduce. | Garden produce. 


Garden produce. 








Above limit ... 


Analyses- wie 
: | Below TES. 


Appendin 4. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


METHLEY URBAN DISTRICT._MICKLETOWN SEWAGE WORKS. 


Date compieted an¢ brought into operation 
Engineer 

Whether sanctionea by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? | 


Number of water closets in area drained 


LAND. i 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity 
Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement | 


CHEMICALS. 
Nature 


(uantity 
How added 


FILTERS. 
Number and total area 


Construction 





and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibains} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side 


weirs, } 
‘leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 


when storm overflows begin to act J 
COST OF— 
Land 


Laying out of land 


Tanks 

Filters 
SLUDGE. 

Amount 

How dealt’with 

Cost, or 

Return 


PRODUCE. 
Crops 
Value 


WORKING EXPENSES. 
Labour 





Chemicals 
Pumping | 
Satisfactory ... 


Reports of {nspectors; 
aan ( Unsatisfactory 16 


a 














| Below limit! 


i 7) Ag } 
eck 
si5 i} UES | § 
i Sop 
‘ ; Rane Ce beh 8 
e / Total cost £5,500. Cannot be divided. 
| | sh 4 
= 4 — ma Spare 
18995. 1896. 1897511 Fis 
i No record. No record. No.*#ecord,>. 
ee a ery 
Doi Do. Given away. 
i | ’ 
i wes. Yon 
Do; Do. | No record. 
' z 
Doi Do. | None!’ 
AVVAORT 
sid pein 
» Do} Do. | pre 
Do; Do. DoH * 
| di 392 DAEIOW 
Dol Do. | No record. : 
Do} Do, None 3 
Doi Do. Dons t 
Above | mit - 
Analyses: 


APPENDIX. a 1638 


aan serene eee ee LL 


- 


Appendix 4. 


METHLEY URBAN DISTRICT.—COMMON SIDE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. | 
Number and total capacity 





Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added | 


FILTERS. 
Number and total area 





Construction 


and (if the latter) whether on Dibdin’s 


‘Whether used continuously or intermittently nh 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
- when storm overflows begin to act J 


COST OF— 
Land 





Laying out of land 
Tanks | 
Filters 


SLUDGE. - 
Amount 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Gin 


Value | 


WORKING EXPENSES. 
Labour 


Chemicals 





Pumping 


——' 


:, a{ atistactory a iS 
Reports of Inspectors = Sra 
| Unsatisfactory 1 


1886, 
Messrs. Martin & Fenwick, “ee 
Yes. 


143 houses. 
5,290 gallons. 


Domestic. Partially. 


None. 


0 aeres 3 roods 1 perch. 
Yes. 


0 acres 2 roods 0 perches. 
4, 4,000 cubic feet. 
Series. 


Continuous. 


None. 
Do. 
Do. 


See above. 


Underdrained and levelled 


Continuously. «.. 


None. 
Do. 


Do. 


Held under lease from. 


| Total cost £ 15,500. Cannot be divided: : 


| BAA 
4 
. rapeeue & | 





= 





1895. 1896. 189% rf 
No eebed. No record. | No récord. 

Do. Do. Given away. 

Do. Do. No record. 

Do: Do. Noné. 

Do. Do. Dox 

Do. Do. Do. 

Do. | Do. rn asks No record - 

Do. | Do. None. 

Do. , | Do . Do. 





\bove limit ... - 
Analyses 


Below limit ...° - 
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METHLEY URBAN DISTRICT.—PINDER GREEN SEWAGE WORKS. 


Date completed and brought into operation 1886. 

Engineer . | Messrs. Martin & Fenwick, Leeds. 
Whether sanctioned by L.G.B. Yes. 

Area and population or number of houses drained 7 houses. 

Average daily flow of sewage in dry weather 259. 


Nature of sewage (domestic or mixed with rie Domestic. Partially. 


refuse). Is surface water included ? 


method 


Number of water closets in area drained None. 
LAND. 
Total area 0 acres 2 poods 34 perches. 
Whether underdrained, and how? Yes. Land drain pipes. 
Nett area upon which sewage can be treated 0 acres 2 roods 0 perches. 
TANKS. 
Number and total capacity 4. 1,800 cubic feet. 
Used all together, or in series Series. 
Whether flow of sewage continuous, or time) | Continuous. 
allowed for settlement 
CHEMICALS. 
Nature | None, 
Quantity Do. 
How added | Do. 
FILTERS. 
Number and total area | See above. 
Construction Underdrained and levelled. 
Whether used continuously or intermittently, ; 1 
and (if the latter) whether on Dibdin’s Continuously. 


STORM OVERFLOWS. 
Number.on line of sewers and at outfall works! None. 


| 
Construction—whether fixed side weirs, Do. 
leaping weirs, or adjustable valves 





proporaion of flow in sewer to average flow) Do. 

when storm overflows begin to act: f 

COST OF— f 
noe Held under lease from 


Laying out of land 

















| 
Ponte [ren cost £5,500, Cannot be divided. 
Filters Re a 
SLUDGE. ME he 1896. | 
Amount No record. No record. No record. 
‘ Ror « 
How dealt with Do. Do. | Given away.. 
Cost, or Do. Do. : No record.. 
Return Do. Do. | None. 
PRODUCE. ’ | 
Crops | Do. Do. No record. 
Value | Do Do. Do 
WORKING EXPENSES, | | 
Labour ! Do Do. Do 
i | 
shemicaig f Do. | Do. None.. 
Pump %g . De Do. Pid 
f 
fi Satisfactory ... 3 f Above limit ... - 
Reports of Inspectors F Analyses : 
| Unsatisfactory : | Bele w iimit .. = 
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Appendix 4. 


-METHLEY URBAN DISTRICT._SCHOLEY HILL SEWAGE WORKS. 


Date completed and brought into operation 


1886. 
Engineer Messrs. Martin & Fenwick, Leeds. 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


76 houses. 
2,812 gallons. 


Nature of sewage (domestic or mixed with trade 43 Danes 
refuse). Is surface water included ? \ Pe ae Beata 
Number of water closets in area drained 10. 
LAND. : 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 





0 acres 1 rood 35 perches. 
Yes. Land drain pipes. 


0 acres 1 rood 0 perches. 


4. 4,000 cubic feet.. 
Used all together, or in series Series. 
bee set te ss sol continuous, or 2ai Cortninie 
CHEMICALS. 
Nature None 
Quantity Tie 
How added | De 
FILTERS. | 
- Number and total area | See above. 
| 
| 





Construction Underdrained and levelled. 
Whether used continuously or intermittently, dart 
and (if the latter) whether on Dibdin’s Continuously. 
method 
STORM OVERFLOWS. 
Number on line of sewers and at outfall works | None. 
Construction—whether fixed side aro} ina 
leaping weirs, or adjustable valves - 
Proportion of flow in sewer to average flow De 
when storm overflows begin to act r 
COST OF— 
Tana Land held under lease from 


Laying out of land 








Tanks | Total cost £5,500. Cannot be divided. 
Filters ee eau Rae ae — 
- eae ER No record. pal No record. | No record. 
How dealt with Do. Do. Given away. 
ei or Do. | Do. No record. 
; | J 
Return | Do. | Do. None. 
PRODUCE. | | 
Crops | Do. Do. Do. 
Valus al Do. | Do. Do. 
ORKING EXPENSES, | a ‘ 
i Labour Do. | _ Do. No record. 
Chemicals . Do. Do None. 
Pumping | Do. Do. Do. 


Above limit 
Analyses} ae 
( Below limit 


-T 


i Satisfactory 
Reports of Inspectors? _ . 
‘! (nsatisfactory ... 


I 
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ROYAL COMMISSION ON SEWAGE DISPOSAL : 
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XBOROUGH URBAN DISTRICT.-MEXBOROUGH SEWAGE WORKS. 


Date completed and brought into operation 
engineer 
Whether sanctioned by L.G.B: 


Area and population or number of houses drained | 


Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade} 


refuse). Is surface water included ? fi 
Number of water closets in area drained 
LAND. 


Total area 

Whether underdrained, and how? 

Nett area upon which sewage can be treated 
TANKS. 

Number and total capacity 

Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 


Nature 
Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow] 
when storm overflows begin to act j 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals Jd 


Pumping 


Satisfactory  ... 8 
Reports of Inspectors [ 


(Unsatisfactory wee 








pa EA 
ere 


1887. 

Mr. G. White, A.M.I.C.E., Mexborough. 

Yes. 

Area 1,293 acres. Population estimated 10,000. 
80 to 90,000 gallons. 


Domestic. Yes. 
About 50. 
y 

3% acres. 
Underdrained. ‘ 
Ql . 
dx Acres. 

‘ 
Nine. 257,236 gallons (deduct 20,000 gallons, one tank used’as a 


bacteriological filter). 
Series of 3. 


Time allowed for settlement. 


‘Alumino-ferric, originally black ash. 


About 6 to 8 grains to the gallon. 


Cakes placed in main sewage channel. 


One of the above tanks 20 feet 0 inch x 22 feet 6 inch, 4! 50, super- 
ficial feet turned into filter. 
7 feet 6 inches deep coke breeze, aerated by ventilating pipes. 


Dibdin’s, continuous. 


Three on line of sewers. 


Side weirs. ' ‘pt tgoliomean 
Ww 2h 


12 inch pipe overflows, two on 18 


inch. main, one on 15 inch 
main. ; 





1896-7. 1897-8. 





No record kept, sludge run into lagoons to dry and then used. 
as tillage on the sewage farm. 





yeh") 


| =i) ratte 








Mangolds, lints, rye | Do. * (Mangolds-staple crop.) 
oe £9 14 3 | $3417 1. Not made up until 
Dec. 31. 
£24 3 8 Esai al Xe Do. 
£23 0 0 £22 310 | Do. 
v Jo. 
Labour £78 0 0 £78 010 | Tt 
{Coal £71 12 7 £69.15 1 | Do. 
Above limit ... - 
Analyses- 


(Below limit ... — 
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NORTH BIERLEY URBAN DISTRICT._NORTH BIERLEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? } 


Number of water closets in area drained 


LAND. 


Total area 


Whether underdrained, and how? 


eee 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 


Number and total area 


Whether flow of sewage continuous, or time ) 
| J 
: 
~ Construction | 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s | 
method : 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, ) | 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with — 
Cost, or 
Return 


» PRODUCE. 
_ Crops 
Value 


WORKING EXPENSES. . 
Labour 


Chemicals ~ 
Pumping 
Satisfactory ... 2 


Reports of Inspectors | 
Unsatisfactory ... 30 


1213. 


1880. 

John Cook. 

Yes. 

4,308 acres, 22,753 population, or 5,890 houses drained. 


1,000,000 gallons. 
Domestic, mixed with trade refuse. Surface water included. 


285. 


18 acres. 
2acres underdrained, 2acres pit hill shale levelled 5 feet;deep and 


soiled and undrained, and 6 acres buildings and sludge beds. 
10 acres upon which sewage can be treated. 


18 tanks. 200,000 gallons. 


Used all together. 


Continuous flow. 


Lime and alumino-ferric. 
80 tons of alumino-ferric and 160 tons of lime per year... 


Lime added as milk of lime, alumino-ferric in cakes. 


' 


None. Effluent from tanks run on to land, except a recently 
levelled shale hill now acts as a filter. 


3 on line of sewers and one at outfall works. 


3 on line of sewers side weirs, and at outfall works leaping weir. 
Acts when # full. 


(And Easement) £5,258 18s. Od. 
About £300. 


(And Buildings) £3,192 19s. 5d. 


1897. 





1895. ie 
About 4,000 cubic yards yearly. 
{ Wet sludge run on to drained sludge beds, and allowed to dry, 
when dry carted awayon to agricnitural land é&c., by farmers, 
| at a cost of £100 a year. 


| 1896. 





Grass and after grass. | 


About £20. 








£210. £210 £220 
£210 alumino-ferric, £112 lime per year. 
None. None. None. 
Above limit ... — 
Analyses 


| Below Linde 1 
AA 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 





we 


OAKWORTH URBAN DISTRICT.—-OAKWORTH SEWAGE WORKS. 


Date completed and brought into operation 

Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 

Average daily flow of sewage in dry weather 

Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 

Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) | 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


BILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Diba} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops — 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


{ Satisfactory ... 36 
Reports of Inspectors 


lu nsatisfactory 3 


| 
| 
| 
| 





Nee Sear gees 


t 





June, 1892. 

B. Hopkinson & Co., Keighley. 
Yes. 

500 houses drained. 

318,744 gallons. 


Domestic sewage. Surface water excluded as much as possible. 


190. 


5 acres. 
Underdrained by 6 inch pipes. 


5 acres, only 23 used at present. 


Two tanks. Capacity 26,562 gallons. 


In series. 


Time allowed for settlement. 


None on line of sewers, one at outfall works. 


Adjustable valves. 


£934. 


linsanthcintntaly £1,300. 


J 











None. 
ft 1895-6. 1896-7. | 1897-8. 
What amount is accumulated is dealt with on the land. 
Do. 
Vegetables. Vegetables. Vegetables. 
44], 10s. 11d. 541. 5s. Od. 44l. 38. 6d. 
591. 10s. 3d. 547, 18s. 8d. 51. 4s. Td. 
f Above limit... 2 
Analyses 


Below limit... = 


eee 


OSSETT BOROUGH URBAN DISTRICT.—OSSETT (SPA OUTFALL) SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included 2 J 


Number of water closets in area drained 


LAND. | 
Total area | 
| 
{ 
| 


1 
! 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


How added 


FILTERS. 
Number and total area 


i 
Quantity | 
| 


Construction 


Whether used continuously or intermittently, } 
and (if the latter) whether on Dibdin’s 
method j; 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
- Land 


Laying out of land 
Tanks 
Filters | 


SLUDGE. | 
Amount ’ | 


How dealt with 


Cost, or 
Return 


PRODUCE. 
_ Crops \ 
Value 


WORKING EXPENSES, 
Labour 


Chemicals 


Pumping 


Satisfactory ... 2 
Reports of Inspectors , 
Unsatisfactory 18 


+ 1212, 


APPENDIX =°7+% +--- 


Malcolm Paterson. 
Yes. 


300,000 per 12 hours. 


Domestic, trade refuse, and storm water, 


22 acres. 
Underdrained 


7 acres. 


Three sets of tanks. Capacity 270,000. 


Continuous. 


Milk of lime and alumino-ferric 


No filters. 


4 on line of sewer, 1 at sewage works. 


Fixed side weirs. 


1895. | 1896. 





| 
Average 1,200 cubic yards per annum. 


: 
We pay 1s. per load for carting on land. 


Nil. 
DE 


£190 per annum. 


65. 





Analyses- 


AAQ 
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' Appendi x‘4, 


(Above Geabhenee 


| Below limit 2 
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eT 


: rol OSSETT BOROUGH URBAN DISTRICT.—HEALEY SEWAGE WORKS. 
Appendix 4.. 


Date completed anc brought into operation 
Engineer .| Malcolm Paterson. 


Whether sanctionea by L.G.B. i Yes. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 65,000 gallons per 12 hours. 
ae ade Aiba arinaee aaa i, are ha aH Domestic, trade refuse, and storm water. 
Number of water closets in area drained 
LAND. 
Total area About 13.acres. 
Whether underdrained, and how? Underdrained. 
Nett area upon which sewage can be treated 15 acres, 
TANKS. 
Number and total capacity Three tanks. 50,000 gallons. 
Used all together, or in series . 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Continuous. 


Milk of lime and alumino-ferric blocks. 


(Juantity 
How added Lime, water-wheel. 


FILTERS. 
Number and total area No filters. 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method } 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | One at sewage works. 








Construction—whether fix si ir . . 3 
laa eae te erenar aarus fixed side weirs,\ | Fizediside weir. 
eaping weirs, or adjustable valves J 

Proportion of flow in sewer to average flow) 
when storm overflows begin to act J 

COST OF— 
Land 


Laying out of land 
Tanks 


Filters 





| “1895. 1 uy ane6. 1897. 
SLUDGE. sae 

| 

| 





Amount Average 360 cubic ia per annum. 


How deateaith We pay 1s. per load carting on land. 


Cost, or 
Return 


PRODUCE. 
Crops 


WORKING EXPENSES. 


Labour £62 per annum. 


Chemicals sf £24 per annum. 





Value ° 


Pumping 


_— 


nl! limit! £2 
Satisfactory ... 8 hse oes <n 

Reports of Inspectors G Below tink? a TS 
Unsatisfactory... 8 


ee eEEEEEOEeEE>EEEE—EEs— 
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OTLEY URBAN DISTRICT.—OTLEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated , 


TANKS. 
Number and total capacity 


Used all together, or in series 


‘ Whether flow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


(Juantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, ) 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


wells, \ 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 
SLUDGE. 
- Amount 
How dealt with 
Cost, or 


Return 


PRODUCE. 
| Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Satisfactory -.. lL 


' Reports of Inspectors | a 


Unsatisfactory ..- 








| 


| 








eit RA Ahn Rh 


Appendix 4 


beste eer 

Messrs. Brierley & Holt, Blackburn. 
Yes. 

1,800 houses. Population 8,400. 
180,000 gallons. 


: : ; tie 
Mixed, domestic and trade, mixed. Yes. 


300. 


8 acres. 
Yes. Tiles 6 inches apart. 


5 acres. 


4. 160,000 gallons. 


Intermittently used in series 


Time allowed. 


Alumino-ferrie. 
4 ewt. per day. 


Placed in cuffling wire 


None. 


Do. 


Do. 


Fixed weirs. 


£1,800. 


\ £8,000. 


J 








1895. 1897. 





Given away. Given away. Given away. 


Turnips, cabbages, 


Turnips, cabbages, 
peas, beans, and 


( Turnips, cabbages, 
peas, beans and 


peas, beans and 





| carrots. carrots. carrots. 
£25 
£120: 
£60 
‘Above limit ... - 
Analyses] oa 
| Below limit ... 5 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: ; 


Sneed USL Re 


‘OXENHOPE URBAN DISTRICT.-OXENHOPE SEWAGE WORKS. 


Date completed and brought into operation | 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 





Nature of sewage (domestic er mixed with trade) 
refuse). Is surface water included ? J 
Number of water closets in area drained 
LAND. | 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series | 


Whether flow of Sewage continuous, or time) 
allowed for settlement J 


\ 
CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 


Number and total area 


Construction 


Whether used continuously or intermittent] Ys) 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF~ 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 


Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES, 
Labour 


{ 
Chemicals 
Pumping 

4 
| Satisfactory aan 


Reports of Inspectors Ju ‘stack 9 
nsatisfactory 


November, 1897, 

Barber Hopkinson & Co., Keighley. 

Yes, 

240 houses drained. 

15,000 gallons. Ae 

Domestic sewage only. No road water, but eaves water where: 
tipper closets are used, 

55. 


11 acres 2 roods 38 perches. 
Not underdrained. 


7 acres 2 roods.0 perches. 


One. 15,000 gallons. 


Two in use, and two in course of construction.. 
iS 398 square yards. 
Broken stone and coke breeze. 


The. total areas 


Intermittently. Dibdin’s method. 


None. 


Do. 
Do. 


£1,650. 
Nil. 
#18, 


£AEO. 





1895. 1896.. 1897. 

















| Above tc 
Analyses |- 
JBelowlimit .. 4 


; APPENDIX. 
2 — TS SSS Ss sss sss 


QUEENSBURY URBAN DISTRICT.—QUEENSBURY SEWAGE WORKS. 


‘Date completed and brought into operation 
Engineer 

‘Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? ; 


Nett area upon which sewage can be treated 
“TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement 


‘CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


‘COST OF— 
Land 


j 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


‘WORKING EXPENSES, 
Labour 


Chemicals 
‘Pumping 


Satisfactory ... 4 


Reports of Inspectors | 
’ b) 


Unsatisfactory 22 


\ 
J 


Number on line of sewers and at outfall works | 


f| 


| 





1895. 
John Drake. 
Yes. 

6,740 population. 


Mixed with trade refuse. 


[De 


3 acres of land. 


Eleven tanks. 


All together. 


Continuous. 


Alumino-ferric. 


Put into channel 


, None. 


| 
| 
| 








Do. 


Do. 


Several on line of sewers. 





1895. 





Put on to sludge filters. 


Vegetables. 





(Information not supplied by Authority.) 


1,471 acres. 


Yes. 


One at outfall works. 





1896. | 1897. 


| 


Some carted away. 


Vegetables. Vegetables. 


Above limit 


Analyses- ’ 
a | Below limit 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


S—S——e—e—e—e—eeeeeeeeeaeeaeeeSs._— eet ee Se 


RKAVENSTHORPE URBAN DISTRICT.-RAVENSTHORPE SEWAGE WORKS. 


Date completed and brought into operation 
Enginger 

Whetier sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 





Used all together, or in series 


Whether flow of sewage continuous, or time j 
allowed for settlement J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s - | 
method | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 
| 
Construction—whether fixed side weirs, ) | 

leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act J 


COST OF— 
Land 


| 
| 
) 
! 


Laying out of land 


Tanks | 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 





Crops 


Value | 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
{ Satisfactory ... 


Reports of Inspectors 
lu nsatisfactory € 


1876. 

Malcolm Paterson, C.E. 

Yes. 

375 acres. Population 5,500. No. of houses 1,350. 
160,000 gallons, 


Domestic. 


100. 


14 acres. 
Partially. Pipes. 


6 acres 3 roods 23 perches. 


Three. Capacity 38,250 gallons. 
In series. 


Continuous when pumping. 


Lime as milk of lime. 


36 tons per annum. 


| By lime mixer to carrier. 


None. 


Do. 


Do. 


One on sewer. 


Fixed weir. 


When tank sewer overflows. 








\ £15,000. 

| 1895. 1896. 1897. 
Buried. Buried. Buried. 

Oats. Oats.. Oats. 
£5 0 0 £5.09 Sb Oy 
£200 0 O 200" 0) 0 £200 O Or 
£30 9 £30 0 O £30 0 08 
£112 16 9 £112 16. 0 £142 16 O» 

t i 
Above limit ... 1 
Analyses ia 
Relow kimit ... 1. 
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RAWDON URBAN DISTRICT.—RAWDON SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

_ Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement j 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pon Dibaits| 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side aiid, 
leaping weirs, or adjustable valves 


ponte of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— ; 
Land 
Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
~ Cost, or 
Return 


PRODUCE. 
Crops 


Value 
WORKING EXPENSES. 
_ Labour 
Chemicals 


Pumping ‘ 


Satisfactory ... 4 
Reports of Inspectors 
Unsatisfactory... —- 


1213 


with trade) 
J 














Appendix 4, 
1897. 

William Henry Radford, Nottingham. 

The plans and scheme were sanctioned by L.G.B. 

14,059 acres. Population 3,077. 

About 50,000 gallons. 


Almost entirely domestic. Excluded as much as possible. 


Not known exactly. 


15 acres. 
Drained with land tiles. Drains 5 feet deep, 7 yards apart. 


12 acres. 


6 tanks each 20 x 20 feet x 6 feet deep. 


Used in two sets of 3 each. 


A continuous flow through one set of tanks until there is a fair 
amount of deposit, when they are drawn off and the other 
set put in use. 


Alumino-ferric. 
% 
About 10 to 12 grains to a gallon. 


It is dissolved in a large tub, from which a continuous stream 
is sprinkled into the sewage as it leaves the outfall pipe. 


After chemical precipitation the sewage flows on the land for 
filtration. 
Do. 


Do. 


2 fixed in manholes. 
Fixed side weirs. 


A 12-inch pipe is filled to a depth of 10 mches before it flows 
over the storm weir. 


£4,446. 


Mixed up with other items in contract. Over £18,000 have 
been expended on the scheme already, and various 
| extensions are now required. 








1896. 


1897. 





1895. 





‘ | : 

We have an excellent lime mixing machine, but as we do 
not need to use lime at present, we have very little 
sludge, and the little we have can be dealt with on 
our own land for years to come, as the land is of a very 
sandy al | 

| 


} 


) 

J 

Turnips, potatoes, cabbages, &c. 
| 


For treatment not separated from other costs in connection 


| [with sewag 
18 to 20 pounds. | | 

| 
None. | | 


‘Above limit 
Analyses- ah 
| Below limit 


BB 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 





ROTHWELL URBAN DISTRICT._LEMONROYD. SEWAGE WORKS, 


Gate completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time} 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves | 


spe tt of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters | 
SLUDGE. | : 
Amount | 
How dealt with | 
bs Cost, or 
Return 
‘PRODUCE. 
Crops 
Value 


WORKING EXPENSES, 
~ Labour - 


Chemicals 
Pumping ; 


mene 


f Satisfactory ... 16 
Reports of inspectors 
Unsatisfactory - 


July, 1898. 

Sam Shaw, Dewsbury. 
Yes, 

1,708 houses. 


Mixed with trade refuse. Partly. 


20 acres. 

Yes. 4 inch pipes. 

18 acres. 

9. 26,000 gallons. 

In series of 3. 

Continuous flow. 

Alumino-ferric and lime. 

4 ton alumino-ferric per week. 

Alumino-ferric in box of outfall channel, lime mixed wita 
engine. 

None. 

Do. 

Do. 


1 on line of sewers and 1 at outfall. 
Movable boards } 10 Fae 


Two-thirds. . hove arte 


| £7,000. 


1895. 1896. 1898 (6 months) 112 








| 230 loads. °- 

| Removed by farmers 
| 

| 


None. 





Dowie 
| ARNIRA OMLAROW 
| | £91 Gon! 





None. ! 





: Above limit ... 1 
Analysen 
' (Below limit ... - 
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ROTHWELL URBAN DISTRICT._THORPE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. ‘ 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 
Whether used continuously or intermittently, | 
method 
STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


j 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


and (if the latter) whether on Dibdin’s { | 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return — 


PRODUCE. 
‘Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


Satisfactory 8 


Reports of Inspectors 2 
Unsatisfactory 


1213. 


*~ A 


A ppendix 4, 


( July, 1895. © lap ina anla 
T. H. & W. E. Richardson, Bond Street, Leeds. 
Yes, vr 
127 houses. 


he fh 


Domestic. Part. 


None. sania 


1 acre 0 roods 20 perches. 
Yes. 4 inch pipes. Tw 


1 acre 0'roods 16 peréhés: ' 


| 3. 4,400 gallons. viinns 
| 


Used all together. parson 1h % 


| ‘ 
Continuous. 


Alumino-ferric. 





About 23 ewt. per week. 


A block is put in carrier at outfall. 


None. 
Do. 
Do. . 6 


One. sow Hattwo ta bon 


Adjustable valve. 





| 


£1 062. 


: 

















1895. 1896. 1897." 
| Taken away by Taken away by | © Taken away by 
| farmers. farmers. farmers. . 
Vegetables. Vegetables. Vegetables. 


The land is cropped by the attendant who receives the 
- value (if any) in part payment of attendance. 





£2.18 O £716 O £7 16 O 
Pik 47 £22 # Z 7) £10 18 6 
(Part used in 1897. 

None. None. Nene 

Above limit ... - 
Analyses| - 
Below limit 


BB2 
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ROYAL COMMISSION ON SEWAGE DISPOSAL 


ROYSTONE URBAN DISTRICT.—CUDWORTH LANE SITE SEWAGE WORKS. 


Date completed and brought into operation 
Engmeer ; 

‘Whether sanctioned by L.G.B. | 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


| 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


| 

| 

| 

Whether flow of sewage continuous, or time } | 
) 

Construction | 


and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 


Whether used continuously or ron Ditdin} | 
| 
Number on line of sewers and at outfall works 


Construction—whether fixed side welrs, | 
leaping weirs, or adjustable valves 


| 
Froportigg of flow in sewer to average flow) | 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals / 
Pumping 
Satisfactory 


Reports of Inspectors | ; 
Unsatisfactory ... 13 


| 
| 
| 
| 
{ 
| 
| 
| 


1895. 

Joseph Latham, Barnsley. 
Yes. 

700 houses. 

30,000 gallons. 


Domestic only. To small extent. 
About 20. 


7 acres 3 roods 6 perches. 
Underdrained. 


3 acres. 


None. 


Do. 


Do. 


Do. 
Do. 


Do. 


Two at outlet works. 


£3,800 including sewerage. 





1895. 1896. | 
All dealt with on land and treated into same. 


Do. 
Do. 
Do. 


Let for £5 per annum.|Let for £5 perannum. 





Nil. Nil. 


Analyses 





1897. 


Nil. 


| Below limit ... 


(Peete limit ... — 


£50 per annum. ~ 


\ 
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SILSDEN URBAN DISTRICT.—SILSDEN SEWAGE WORKS. Appendix 


Date completed and brought into operation Main works completed January, 1898. 


Engineer | Chas. Gott, Bradford. 
Whether sanctioned by L.G.B. | Yes. 

Area and population or number of houses drained | Population 4,000. 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade | 
J 


refuse). Is surface water included ? | Domestic. No. 





Number of water closets in area drained 300. 
LAND. 
Total area 12 acres, 
Whether underdrained, and how? Underground, with 18 inch pipes, 6 feet deep. 
Nett area upon which sewage can be treated 9 to 10 acres. 
TANKS. 
Number and total capacity | No.5. Capacity 8,500 gallons. 
Used all together, or in series In series. 


Whether flow of sewage continuous, or time} . 


‘lamedifor.cebtloment Time allowed for settlement 





CHEMICALS. 
Nature None. 
Quantity Do. 
How added Do, 
FILTERS. 
Number and tural area | Do. " 
Construction | Do. 
Whether used continuously or ently, | | 
and (if the latter) whether on Dibdin’s}! Do, 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 3, 


i 


' Construction—whether fixed side weirs, ) 


Jeaping weirs, or adjustable valves Side weirs. 


Proportion of flow in sewer to average flow) | ,, : 
le storm overflows begin to act j| Never required. 


COST OF— 
Land b £713, 
Laying out of land Not yet completed. 


Tanks | 





Filters | None. 


SLUDGE. 1895. | 1896. 1897. 
Amount > “Ek js pasar: 











How dealt with 
Cost, or 


Return 


PRODUCE. 
‘Crops 


Value 


WORKING EXPENSES. 
- Labour | 


Chemicals / | i 











Pumping 


& Juyntte sa- ed 
Satistactory 20 fess imi 
a Analyses 


Reports of Inspectors es 
. Unsatisfactory 22 


Below limic ... 2 


180 ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Filsio 


A emais A SOOTHILL NETHER URBAN DISTRICT._SOOTHILL NETHER SEWAGE WORKS. 
Appendix 4, 


» oda 
ere completed and brought into operation 1893. sonTRenl 
Engineer . Maicolm M. Paterson, C.E., Bradford. ba! 
Whether sanctioned by L.G.B. . Yes, 
Area and population or number of houses drained | 562 acres. Population about 5,900. 
Average daily flow of Sewage in dry weather | | 150,000 gallons. . lo onents 
“iefiss. “sree ater eladcd  "} | Domestic and trade eluent Surface water not ae 
Number of water closets in area drained 70. : ‘Twa 
LAND. me | 930 laioT 
Total area | 5 acres, ryt. “ 
Whether underdrained, and how? | Underdrained with 3 inch dry socketed pipes. ee 
: Nett area upon which sewage can be treated 3h acres, mT te 
TANKS. ; : . 
Number and total capacity ' Three. Total capacity 147,200 gallons. 
Used all together, or in series Series. 
Whether flow of sewage continuous, or time) |’ Continuous. 388 | 
allowed for settlement J ar y 
. Ld ig 
CHEMICALS. | ; } : 
Natare | Alumino-ferric and lime. 
Quantity | 2 tons in 3 months lime and alumino-ferric. 
How added | By lime mixer driven by flow of sewage and alumino-ferric 
| put into channels. ‘aT 
FILTERS. 
Number and total area } 
Construction 


For drying sludge only, 
Whether used continuously or intermittently, | | the 
and (if the latter) whether on Dibdin’s | | 


method J Lid 
STORM OVERFLOWS. 
Number on line of sewers and at outfall works Seven. 


Construction—whether fixed side ve Fixed weirs. - 


leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) |» About 6 times. — 
when storm overflows begin to act 
COST OF— 


Land | \£1,250. 
Laying out of land ' Fences and road £800. 
Tanks £440. 


Filters £150. 
SLUDGE. 1895. | 1896. 1897. 
Amount 1k Ter rer er eee aa 
Dried and stored and given away if anyone will take it, 














How dealt with ‘ape 


Cost, or 


Return None. 


PRODUCE. Al 
Crops 





} 


Value 


ba i eh Sia £96 2 8. £163 1 6. £136 16 0: 
Labour 


pa BQN 10 


1614 © £33 11 3. 
Chemicals ! £9 5 0 £ 





Pumping No, gravitation. 





Satisfactory .. 4 Above limit 


Reports of Inspectors Aaalyses| 


Unsatisfactory ... 13 Below limit ... 1 


eee nena eee reer reese ner eer 


APPENDIX. 


SOUTHOWRAM URBAN DISTRICT.—-CROMWELL WOOD SEWAGE WORKS. 


Date completed and brought into operation 

~ Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drainéd 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and toial area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pon Dibains} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 
Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 
Laying out of land 
Tanks 
Filters 


SLUDGE. : a 
(bil eels 


How dealt with 
Cost, or 
Return | 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals ° 
Pumping 
Satisfactory ... - 


Reports of Inspectors + © 
Pore TRE WO cuenril 16 


1876. (Information not supplied by Authority. 


Yes. 
240 houses. 


Domestic. Yes. 


2 tanks. 


Alternately. 


Continuous. 


Do. 
Do. 


i 
{ 


Do. 


Do. 





Do. 





1895. 1896. 





Tipped on to surface of land. 


None. 


ee + 


_ Analyses 





f Above limit AS 


| Below limit 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 
naa 


THORNHILL URBAN DISTRICT._THORNHILL SEWAGE WORKS. 








Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 
Number of water closets in area drained 
LAND. 
Total area 
Whether underdrained, and how? 
Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 
Used all together, or in series 
Whether flow of sewage continuous, or time) 
allowed for settlement J 
CHEMICALS. 
Nature 
Quantity 
How added | 
FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 
method 
STORM OVERFLOWS. 
Number on line of sewers and at outfall works 
Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves } 
Proportion of flow in sewer to average flow | 
when storm overflows begin to act 
COST OF— 
Land 
Laying out of land 
Tanks 
Filters 
BUDGE. | 
Amount 
How dealt with 
Cost, or 
Return | 
PRODUCE. | 
Crops 
Value 
WORKING EXPENSES, 
Labour 
Chemicals 
Pumping 
Satisfactory ... 5 
Reports of Inspectcrs ; 
| Unsatisfactory - 


April, 1894. 


_ Sam. W. Parker. 


Yes. 
About 1,700 houses. 
About 200,000 gallons. 


Domestic only. Roofs only. 


70 to 80. 


12 acres. 
Underdrained with 4 inch land tiles. 


7 acres. 


T'wo series of 7 tanks. Total capacity 325,000 gallons. 


Used together, except when one set are being cleaned. 


The sewage is pumped through the tanks in about 4 hours. 


Alumino-ferric and lime. 

8 grains alumino-ferric. 2 grains lime (milk) per gallon. 

Alumino-ferric blocks placed in chemical chamber, and sewage 
pumped on to it, the lime is made into milk of lime and 
mixed with sewage in the pump well. 


None. 


Do. 


Do. 


One on line of sewers, and one at outfall works. 


Adjustable valves and penstock valve. 


Leased from Savile Estate. 





1895. 1896. 1897. 








No calculation. No calculation. | No calculation. — 


Runs by gravitation to sludge bed, and after drying carted 
on to land by farmer. 


ay} 


None. None. None. / 


Filter beds let to farmer, last year’s crop oats and mangels, 


Piis E ve 


£130. 
About £36 





Above limit ... - 
Analyses| 
Below limit 


APPENDIX. 
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A 


THURLSTONE URBAN DISTRICT.—_THURLSTONE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained | 
Average daily flow of sewage in dry weather | 


refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 
Total area | 


Nature of sewage (domestic or mixed with trade) 
J 


Whether underdrained, and how ? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time} 
allowed for settlement fot 


CHEMICALS. | 
Nature 





Quantity 
How added 
FILTERS. 
Number and total area 
Construction 
and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


i 


Whether used continuously or Pon. Dibains} 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act 





Amount | 
How dealt with 
Cost, or 


COST OF— 
Land 
Laying out of land 
Tanks 
Filters | 
SLUDGE. | 
| 
| 


Return 


PRODUCE 
Crops 


| 
Value 
WORKING EXPENSES. | 
Labour | 
| 
| 


Chemicals 


Pumping 


Reports of Inspectors 


lis, en MS, 


Unsatisfactory... 1 
1213. 


Appendix 4, 


Formally opened 22nd October,{1897. 

T. A. Murray, C.E. (Sheffield). 

Yes. 

Area about 1,000 acres. 
80,000 gallons per day. 


Mixed. 


Population 2,000. Houses 300. 


Surface water excluded. 


About six. 


74 acres. 


YO. 


} 


6 acres divided into 14 plots. 
Two, holding 15,000 gallons. 
Together. 


Continuous. 


Alumino-ferric, but none used up to the present. 
Do. 
Do. 


None. The system being intermittent land filtration. 


Do. 


Do. 


Two. 
Fixed side weirs. 


i 71 settling tanks is i d by at 
During storms the outflow into settling tanks 1s increased b 
least 3 the normal average flow,and completely filling the pipes, 


1896. | 1898. 








4 cart loads per month. 


Used on sewage farm plots 
for tillage purposes. 
| 


| 
| 
| 
\ 


Oats, cabbages, cauliflowers, peas, celery, and other market 
garden produce. Resid: 
f the plots on the sewerage farm have, during 15¥9, beer 
Poe yatels When the whole of the land is utilized, it is expeeted 
to produce what will cover working expenses. 
£100 per year (estimated).. 


Nil. 
Nil. 





Above limit ... - 


Analyses- y 2 
| Below limit «.«..> 


OH & 
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Appendix 4. ) TICKHILL URBAN DISTRICT.—TICKHILL SEWAGE WORKS: 
Date completed and brought into operation October, 1896. 
Engineer T. Aird Murray. 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained | 337 houses. 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade | | 
J 


: Domestic. Yes. 
refuse). Is surface water included ? 


_ Number of water closets in area drained 14, 
LAND. . 
Total area 4 acres 2 roods 18 perches. 
Whether underdrained, and how? , Underdrained. 
Nett area upon which sewage can be treated 4 acres. 
TANKS. 
Number and total capacity 2. 972 cubic feet. 1 flushing tank, 4,000 gallons. 
Used all together, or in series Series. 
pega a fe dei Pa etre® continuous, or a Time allowed for settlement. 
CHEMICALS. 
Nature Carbolie acid. 
Quantity 
How added : 
FILTERS. 
Number and total area | None. 
Construction Do. 


Whether used continuously or intermittently, } 
and (if the latter) whether on Dibdin’s}| Do. 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 1 on line of sewer. 


Construction—whether fixed side weirs, ) Sid 
leaping weirs, or adjustable valves dF 1d€ sewers. 


when storm overflows begin to act 





Proportion of flow in sewer to average pe 


COST OF-— 


£345 18 9. 
Land 


£197 15 11. 
Laying out of land 
SAS eA O} 
Tanks 

Filters 


SLUDGE. 
Amount 








1895. 1896. 1897. 








How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


; 


ao & 





Land let to allotment 
holders. ; 
Gross rents £3 14s. 10d. 


WORKING EXPENSES. £235 Oe 
J.abour 


£5.00 a 
Chemicals vf 


Pumping 





ae Above limit ... =. 
(eeretactary oy Tl rere 


Reports of Luspectors ae 
. | Unsatisfactory... 2 | (Below limit “2g 
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WHITLEY UPPER URBAN DISTRICT—GRANGE LANE SEWAGE WORKS. Appendix 4, 


Date completed and brought into operation 

Engineer 

Whether sanctioned by L.G.B. | 

Area and population or number of houses drained | 

Average daily flow of sewage in dry weather 

Nature of sewage (domestic or mixed with trade | | 
| 


refuse). Is surface water included ? J 
Number of water closets in area drained 
LAND. | 


Total area 
Whether underdrained, and how ? | 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time ) 
allowed for settlement | 
CHEMICALS. | 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, | i 
and (Gf the latter) whether on Dibdin’s - | 
method is | 


STORM OVERFLOWS. | 


Number on line of sewers and at outfall works | 


Construction—whether fixed side ata 
leaping weirs, or adjustable valves | 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land | 


Laying out of land 





Tanks ; 


Filters ; | 

SLUDGE. : 
Amount 

How dealt with 

Cost, or 

Return 


PRODUCE. 
~ Crops 


Value 


WORKING EXPENSES. ~ | 
Labour 


Chemicals 


Pumping 





Satisfactory ... 5 
Reports of Inspectors. 
Unsatisfactory. - 


1213. 





About January, 1898. 

R. W. Young, Middlestown. 

No. 

About 2 acres. Population about 65. 
Say 65 gallons. . 
Solely domestic. 


None. 


One line of sewer and site of tank. 
Do. 
Do. 


8 x 6 x 5 feet. 


All together. 


Continuous. 


None. 


10s. 
Nil. 
About £10. 
Nil. 


LL 


1895. 1896. | 1897. 


SS 





Not applicable, but working expenses up to present, nil 





FAbove limit... 
Analyses i 
(Below limit .. 
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Appendix 4. WHITWOOD URBAN DISTRICT.—HIGHTOWN SEWAGE WORKS. 

Date completed and brought into operation September, 1882. 

Engineer John Richardson, Esq., C.E. 

Whether sanctioned by L.G.B. Yes. ; 

Area and population or number of houses drained Area 1,082 acres. Last census 4,806 (present estimate 5,500), 

Average daily flow of sewage in dry weather About 100,000 estimated. 

Nature of sewage (domestic or mixed with trade : . 

refuse). Is surface water included ? } Domestic. Partly. 

Number of water closets in area drained 12. 

LAND. 
Total area 49 acres 2 roods. 
Whether underdrained, and how? Partly. 
Nett area upon which sewage can be treated 36 acres. 

TANKS. . k 00,. HA = 
Numb t i Mere pumping station —2 tanks=400,000, Cutsyke farm—7 

teas hae esuene dk tanks. Whitwood—2 tanks. 

Used all together, or in series Mere pumping station—altogether. Cutsyke farm—altogether 


Whitwood—altogether : ‘ 
Whether flow of sewage continuous, or time) | Mere pumping station—time allowed for settlement. Cutsyke 
allowed for settlement j farm—continuous. Whitwood—continuous. 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Fon Diba} 
method 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works 1 at outfall at Cutsyke. 


Construction—whether fixed side Yee Slide 


leaping weirs, or adjustable valves 





preposics of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 


Land Sewage land is on lease. 


Laying out of land 











Tank The whole scheme cost over £14,946. 
anks 
Filters 
SLUDGE 1895. 1896. 1897. | 
eae No account kept. | No account kept. | No account kept. 


| 
| 
| 
| 
| 
| 


Spread on land for | Spread on land for | Spread on land for 
manure. manure. manure, 


How dealt with 





Cost, or | No account kept. | No account kept. | No account kept. — 
tee | 
Return | 
ms pie Grass and vegetables.| Grass and veget- | Grass and veget- 
Crops ables. ables. 
Val £83 17 8. £124 10 10, £108 5 4. 
alue 
| A 
WORKING EXPENSES. : 
55 16 4, £96 12 5. |- ‘g918 18° 6. 
Labour | £155 16 4 | 
Chemicals | 
Pumping | £78 0 0. £83 4 0. | £87 12 0. 
Satisfactory 9 ‘plies Above limit ... - 
Reports of Inspectors { Sou 
Unsatisfactory 7 ‘ Below limit ... - 


memes aeceaeaaaacaaamaacmaaaaaaaaaaaaaaaaaaaaaaamamaamamcsaasacmmmmmaal 
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DONCASTER RURAL DISTRICT.—CUSWORTH, SPROTBOROUGH SEWAGE WORKS. 


‘Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed. with trade) | 


refuse). Is surface water included ? J 
Number of water closets in area drained 
LAND. 


Total area 
‘Whether underdrained, and how? 


Nett area upon which sewage can be treated 


“TANKS. 
Number and total capacity 





Used all together, or in series | 


Whether flow of sewage continuous, or time} | 
allowed for settlement 


‘CHEMICALS. 


Nature ‘ 
Quantity 
‘How added 


FILTERS. 
Number and total area 





Construction 

Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s; 
method J 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works | 


| 


ise ortion of flow in sewer to average Hou 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


en storm overflows begin to act 





‘COST OF— 
Land 


Laying out of land 


Tanks } 
Filters 


SLUDGE. 


Amount 

How dealt with 
Cost, or 

Return 


“PRODUCE. 
Crops 


‘Value 


‘WORKING EXPENSES. 
Labour 


Chemicals » 
-Pumping 
Satisfactory ... 2 


-Reports of Inspectors 
Hy e eae 


1892. 


3 acres. 
200 gallons. 


Domestic. Yes. 


6 


Two. 


Used separately. 


Continuous. 


None. 
Do. 
Do 


Do. 


| Do. 


Do. 


About £600. Private work. 
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: 1895 1896. 1897. 
. . . 
Above limit ... - 
Analyses ee 
‘ Nae limit + - 
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Appendix 4. 
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ROYAL COMMISSION 


ON SEWAGE DISPOSAL: 





HEMSWORTH RURAL DISTRICT.—ACKWORTH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade \ 
refuse). Is surface water included 2 j 


Number of water closets in area drained 


LAND. ; 
~ ‘Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement = fel 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS, 
Number and total area 





Construction | 
| 


Whether used continuously or intermittently, | | 
and (if the latter) whether on Dibdin’s | | 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves J 
Proportion of flow in sewer to average flow) | 
when storm overflows begin to act 
COST OF— | 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 


Cost, or 





Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


ty . (Satisfactory ... 9 
Reports of Inspector} 


Unsatisfactory 5 


July, 1898. 
T. H. Richardson. 
Yes. 


Domestic sewage only. Back yards and roofs admitted. ~~ 


From 40 to 50. f 


5 acres 1 rood 26 perches. 


Yes. 4 inch unsocketed pipes. 


4 acres 3 roods. 
j Three tanks. Two 16 ft. 0 inch x 17 ft. 0 inch, and one: 


\18 ft. 0 inch x 7 ft.Oinch. Each 3 ft. deep. j 
Used in series. 


Continuous flow. 


Alumino-ferric. 


f Amount not known, as site not been in work for any length, 
Lof time. 


Tn block in channel. 


None. 


Do, 


Do. 


Two in line of sewers, one inoperative. 


7 times. 


(And easements) 750/. 











e 1895. 1896. 1897. 
Given away. 
bo 
None. - 
£40 per annum. eon eae h : 
Not known at present. 
None. 
Above limit ... = 
Analyses dil 
‘ thos limit. i a. sik 


(ia, 


- WORKING EXPENSES. 
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HEMSWORTH RURAL DISTRICT—HEMSWORTH SEWAGE WORKS. 


Date completed and brought ito operation 
Engineer " 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? | 


Number of water closets in area drained 
LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) | 
allowed for settlement 


CHEMICALS. 
Nature 
Quantity | 
How added ; | 


#ILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously. or Pron’ Dibains} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


weirs, \ 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


iy 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. » 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


Labour 
Chemicals 


Pumping 


ae eee p inane ear sel Setaaene ers] 
SE 


Satisfactory ... 1 
Reports of Inspectors : 
Unsatisfactory ... 16 


Appendix 4. 





Autumn, 1896. 
T. H. Richardson. 
Yes. 


Domestic sewage only. Back yards, roofs, and portion of road 
water admitted. 


About 25. 


4 acres. 
Yes. 4-inch unsocketted pipes. 


About 3 acres. 
‘6 tanks. ‘Two 16 feet 0 inch x 15 feet 0 inch, two 15 feet Oinch 
| x14 feet 0 inch, and two 15 feet 0 inchx12 feet 0 inch. 
Average 3 feet deep. 
Used in series. 


Continuous flow. 


Alumino-ferric. 
4 ewt. per week. 


In block in channel. 


None. 


Do. 


Do. 


2 on line of sewers, one 7 inch above invert. Both fixed weirs 


About 5 times. 


(And easements) £1,050. 


Lan in one contract. 


J 





1895. 





las 


Given away. : 





None. | 


£50 per year, includii g Kinsley. . 
£26 per year , 
None. 


Above limit ... 1 
Anatlyses+ “ae 
| Below limit 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 





HEMSWORTH RURAL DISTRICT.—KINSLEY SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? ; J 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 


Number and total capacity 
Used all together, or in series 


Whether flow of sewage continuous, 
allowed for settlement 


CHEMICALS. 
Nature 


or time) 





Quantity 
How added | 


FILTERS. 
Number and total area | 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, | 
method } 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side 


: weirs, 
eaping weirs, or adjustable valves 





Ean of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— | 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
f Satisfactory ... 5 


Reports of Inspactors 


| Unsatisfactory Raps t) 


Summer, 1896. 


T. H. Richardson. 


| Yes. 


Domestic sewage only. 


Water from back yards and -roofs: 
admitted. 


One. 


2 acres 1 rood 0 perches. 


Yes. 4-inch unsocketted pipes. 


2 acres 1 rood 0 perches. 
14 feet O inch x 14 feet 0 inch, and 14 feet OQ insh x. 


12 feet O inch. Each 3 feet deep. 
In series, 


2 tanks. 


Continuous fiow. 


Alumino-ferric. 
2 cwt. per week. 


In block in channel. 


None: 


Do. 


Do. 


Do. 


Do. 


Lease for 21 years at £12 10s. Od. per annum. 


Let in one contract. 














1895. 1896. 1897. 
Given away. 
None. 
£50 per annum including Hemsworth. 
T£13 per annum.) 
None. 
{ Above limit ... — 
Analyses = 
| Below limit ... 1 
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HEMSWORTH RURAL DISTRICT.—GREAT HOUGHTON SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 


Whether sanctioned by L.G.B. 
Area and population or number of houses deained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. ; 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pron Diba} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side anee 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
: Tanks 
Filters 


~ SLUDGE. 
Amount 


How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
f Satisfactory . 8 


Reports of Inspectors, | Unsatisfactory... 4 
n 7 eee 


1213. 








Autumn, 1894. 
T. H. Richardson. 
Yes. 


Domestic sewage only. Water from back yards and roofs 
admitted. ' 


None. 


2 acres 0 roods 14 perches. 
Yes. 4-inch unsocketted pipes." 


1 acre 2 roods 0 perches. 


Two tanks, One 16 feet 0 inch x 16 feet 0 inch, and one 
14 feet 0 inch x 12 feet Oinch. 3 eet deep. 
Used in series. 


Continuous flow, 


Alumino-ferric, 
2 cwts. per week . 


In block in channel 


None. 
bee -“a\uoul 
Do." 10(iKSe 


_ { 
ZONING. -« + + ome ! 


Do. : 


{or £1 ycars at £8 7s. Od. per annum. 


| All let in one contract. 

















1895. ; 1896. | 1897. 
__ jas OC a 1 
Given away. 
None. 
Let by contract. | ‘ 
£13 per annum | 
| 
None. | 
Above limit ... 1 
alyses- pre: 
pe | Below limit ... - 
Db 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


ec 


HEMSWORTH RURAL DISTRICT._SANDHILL SEWAGE WORKS. 


Date completed and brought into operation 


Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses draine.| 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade) | 


refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) | 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, 


and (if the latter) whether on Dibdin’s 


method 


STORM OVERFLOWS. 


J | 





J 


| 


Number on line of sewers and at outfall works | 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


eo portion of flow in sewer to average flow 


en storm overflows begin to.act 


OST OF— 


Land 
Laying out of Jand 
‘Tanks 


Filters 


SLUDGE. 


Amount 
How dealt with 
Cost, or 


Return 


PRODUCE. 


Crops 
Value 


WORKING EXPENSES. 


Labour 
Chemicals 


Pumping 


(Satisfactory ... 


Reports of sasiatee ‘ 


| Unsatisfactory . 


weirs, \ 


ca | 


be 


: 





Autumn, 1894. : ’ 
T. H. Richardson. 
Yes. 


Domestic sewage only. Roof and back yard water admitted. 


None. 


2 acres 3 roods 0 perches, and 0 acres 2 roods 0 perches. 
Yes. 4-inch unsocketted pipes. © 


13 roods. 


2 tanks. Each 14 feet Oinches x 12 feet 0 inch, and 3 feet deep. 


Worked in series. 


Continuous flow. 


‘ 


Lease for 21 years at £2 10s. Od., £2 11s. 6d. er annum. 


je in one contract. 

















1895. 1896, . 
i 
Given away. | 
. 
, x 
None. 
| ional . 
Let by contract. ; 
None. . | 
d 
Do. 
Above limit ... = 
Analyses 
Below limit ... lL 
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HEMSWORTH RURAL DISTRICT.—STATION OUTFALL, RYHILL, SEWAGE WORKS. 


| 


Date completed and brought into operation 

Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
_ Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trace 
refuse). Is surface water included ? 


Number of water closets in area drained 


SLAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


“TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of ‘sewage continuous, or time) 
allowed for settlement . J 


CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 


Number and total] area 


Construction 


and (if the latter) whether on Dibdin’s 
method 


Whether used continuously or ron Ditain's} | 
| 
| 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) | 


leaping weirs, or adjustable valves Ly 
ution of flow in sewer to average flow) 
when storm overflows begin to act J 
COST OF— 
Land 


7 


Laying out of land 
Tanks 
—Filters 
SLUDGE. 


Amount 
How dealt with 
Cost, or 
Return 
, PRODUCE. 
Crops 
Value 


; WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


uh Satisfactory ... 7 
Reports of Inspectors 
. Unsatisfactory 10 


¢ 


1213, 











Summer, 1896. 
T. H. Richardson. 
Yes. 


Domestic sewage only. 


None. 

13 acres. 

Yes. 4-inch unsocketted pipes. 

1 acre. 

2 tanks. Each 47 feet 0 inch x 16 feet 0 iach, and 3 feet deep. 


Used alternately. 


Time allowed for settlement variable. 


Alumino-ferric. 
About 4 ewts. per week. 


In block in channel. 


2 filters. Hach 24 feet 0 inch x 27 feet 0 inch, and 18 inches 
deep. ; 
Coke breeze and sand. 


Occasionally held up in the filters before distribution on to 
sand. 


None. 


Do. 


Do. 


£170 for 1 acre, and £91 for + acre and easements. 








Jiven away. 





None. 


£6 15s. Od. per quarter, including Brunswick site. 
£26 per annum. 


None. | 
| 
{Above himniiteee oD 





Analyses 
[Peleenapeae oe 


DD 2 
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HEMSWORTH RURAL DISTRICT.—BRUNSWICK OUTFALL, RYHILL, SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 
Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade | | 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 





Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement J 


CHEMICALS. 


Nature 
Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | | 
and (if the latter) whether on Dibdin’s | | 
method J 


STORM - OVERFLOWS. | 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 
COST OF— 
Land 
Laying out of land 


Tanks 


Filters | 





Amount 

‘How dealt with 
‘Cost, or 

Return 


VRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


epee ee srs i ee 


[edie oe 
Reports of Inspectors 
= ' Unsatisfactory - 


T. H. Richardson. 
Yes. 


Domestic sewage only. 


None. 


640 square yards. 
Underdrained by 4-inch unsocketted pipes. 
About 20 perches. 


2 tanks. Each 10 feet 0 inch x 10 feet 0 inch, and 3 feet deep. 


Used alternately. 


Continuous flow. 


None. 


Do. 


Do. 


| Do. 


Do. 


Do. | 


Do. 


| £62 0s. Od. . 








1895. 1896. 1897. 





Paid for carting away. , 








t 

None. ! 
: 
q 
q 
‘ 
£6 15s. Od. per quarter including station outfall site. ) 
None. | 
; 
Do. . c 


[Above limit (04 


Analyses re 
| Below Jimit ome 
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HEMSWORTH RURAL DISTRICT.--SOUTH HIENDLEY SEWAGE WORKS. Appendix 4, 
Date completed and brought into operation ; Autumn, 1894. 
Engineer : T. H. Richardson, 


Whether sanctioned by L.G.B. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with and? 


stic sewar: ; ds and roofs admitted. 
refuse). Is surface water included ? Poypastis,ebwaep ony BAB beranan Ana 


Number of water closets in area drained Two. 
LAND. 
Total area 2 acres 3 roods 23 perches. 
Whether underdrained, and how? Yes. 4-inch unsocketted pipes. 
Nett area upon which sewage can be treated 2 acres. 
TANKS. 
Number and total capacity 2 tanks. One 16 feet 0 inch x 14 feet 0 inch, and one 14 feet 


O inch x 12 feet O inch. Each 3 feet deep. 
Used all together, or in series 





Whether flow of sewage continuous, or time) Jontinuous flow. 
allowed for settlement 

CHEMICALS. ° 

Nature Alumino-ferric. 

Quantity About 2 cwts. per week. 

How added When necessary in blocks in channel. 
FILTERS. 

Number and total area None. 

Construction Do. 


and (if the latter) whether on Dibdin’s 
method 


Whether used continuously or ron Diba} 4 
0. 


STORM OVERFLOWS. 
Number on line of sewers andat outfall works; Do. 


Construction—whether fixed side weirs, Do. 
leaping weirs, or adjustable valves 


Se aah of flow in sewer to average flow 1G. 
when storm overflows begin to act 

















COST OF— 
Land £290. 
Laying out of land Sewers and outfall site let in one contract. 
Tanks 
Filters — —_ pee: ¥ pn.) 
1895. 1896. 1897. 
SLUDGE. : : 
Amount 
How dealt with Sludge given away. 
Cost, or 
Return 
PRODUCE. | 
_ Crops The caretaker has the benefit of crops in consideration for 
management. 
Value 
WORKING EXPENSES. 
Labour : £10 per annum. 
Chemicals | £13 per annum, 
Pumping None. 


7 i it ooo 1 
Satisfactory ... 6 Above limi 


Analyses| 


Reports of Inspectors | ’ 
Unsatisfactory 9 L 


Below limit ... - 
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HEMSWORTH RURAL DISTRICT._SOUTH KIRKBY SEWAGE WORKS. 


Summer, 1895. 
T. H. Richardson. 
Yes. 


Date compicted and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

‘Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) : 
refuse). Is surface water included ? 


Number of water closets in area drained 


Domestic sewage only. 


Two W.C’s. 
LAND. 
Total area 2 acres. 
Whether underdrained, and how? ‘Yes. 4-inch unsocketted pipes. : 


Nett area upon which sewage can be treated | 
TANKS. i 
.,Number,and total capacity 


One acre. 


3 tanks. One 16 feet 0 inchx 16 feet 0 inch, and two 16 fee 
0 inch x 10 feet O inch. Average depth, 3 feet. 

Used all together, or in series Used in series. 

Whether flow of sewage continuous, or time 


allowed for settlement } Continuous flow. 


CHEMICALS. 
Nature Alumino-ferric. 
Quantity "4 ewts. per week. 
How added In block in channel. 
FILTERS. 
Number and total area None. 
Construction Do. 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 


method 


STORM OVERFLOWS. 


Construction—whether 
leaping weirs, or adjustable valves 


fixed side weirs, 


\ Do. 


Number on line of sewers and at outfall works 


Do. 


} Do. 


Leen of flow in sewer to average rat Do 


when storm overflows begin to act 


COST; Gr-— 
Land 


Laying out of land 
Tanks 
Filters 
SLUDGE. 
Amount 
How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 
e 


Satisfactory 
Reports of Inspectors, | rp 


Unsatisfactory ... 


(And easements) £351 11s. Od. 


Let in one contract (tank, land, and sewers). 


| 





1295. 1896. | 





1897. 


small sum paid for carting away. 


None. 


£39 per annum. — 
£26 per annum, 


None. 








Asien 


Above limit ... 


Below limit ... 


Cee Te a ee a 


1 
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HEMSWORTH RURAL DISTRICT.—MIDDLECLIFFE SEWAGE WORKS. 


Date completed and’brought into operation 
Engineer 


Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) | 
refuse). Is surface water included 3 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series | 


Whether flow of sewage continuous, or time 
allowed for settlement 





CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron’ ibdins} 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side we‘rs, 
leaping weirs, or adjustable valves 

Proportion of flow in sewer to average flow) | 
when storm overflows begin to act 





COST OF— 
Land 

Laying out of land 

Tanks 

Filters | 


SLUDGE. 
Amount 


How dealt with 
. Cost, or 
Return 


PRODUCE. 
Crops 


Value 
WORKING EXPENSES. 


Labour 
Chemicals 


Pumping . 


en a = 
— 


Satisfactory ... 4 
Reports of Inspectons{ ‘ 
Unsatisfactory... - 


Apper dix 4, 





1st March, 1899. 

T. H. Richardson. 

Yes. 

20 houses. Population 100. 
2,000 gallons. 


Domestic sewage only. Water from back yards and roofs 
admitted. 
None. 


3 roods 21 perches. 


Yes. 4-inch unsocketted pipes. 
2 roods. 
2 tanks. One 16 feet 0 inch x 14 feet 0 inch, and one 14 feet 


Oinch x 12 feet Oinch. Each 3 feet deep. 
Used in series. 


Continuous flow. 


None. 


Lease for 21 years at £7 per annum. 


je in one contract. 

















Given away. 





None. 


£8 per annum, including Little Houghton. 


None. 


Do. 





(Above PEO agua 2D 
Analyses , pts: 
| Below limit .. - 
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Appendix 4. KEIGHLEY RURAL DISTRICT._STEETON SEWAGE WORKS. 
July, 1896. 
Pe and brought into operation Har ehh ieee te Gost acelahley: 
Whether sanctioned by L.G.B. Yes. 
309 houses. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


79,200 gallons. 


Domestic sewage eaves water and some road water. 


Number of water closets in area drained 98. 
LAND. 
Total area 4 acres 1 rood 2 perches. 


Whether underdrained, and how? Yes. With arthenware pipes th open joints. 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


2 acres 0 roods 20 perches. 


2 tanks. 18,280 gallons. 


Used all together, or in series Used alternately. 


Time allowed for settlement. 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature No chemicals. 
Quantity Do. 
How added Do. 


FILTERS. | 
Number and total area ‘| None. 


Construction Do. 


and (if the latter) whether on Dibdin’s 


method 


Whether used continuously or ron Diotn| 
Do. 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One at entrance to outfall works. 


Construction—whether fixed side weirs, | : 
leaping weirs, or adjustable valves | Adjustable valve. 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— | £437°10}00 
Land 





 g561 7 9 
Laying out of land 


1 £904 9' 7 
Tanks " 





Filters 


SLUDGE. 
Amount 


1895. 1896. 1897. 





How dealt with 
Cost, or 


Return 


PRODUCE. 


z. ; 2 During these years the sewage farm was 
ae ih an) the tenant paid a rent of £10 
Value per year. 
WORKING EXPENSES. 


Labour ° 





Chemicals 








Pumping 





. Above limit ... - 
Satisfactory ... 25 Analyses] tm 

Reports of Inspectors ; | Below limit ... - 
Unsatisfactory... 23 . 


i i - =a 


——————————E— 
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KEIGHLEY RURAL DISTRICT. —SUTTON AND EASTBURN SEWAGE WORKS. 


Date completed and brought into operation ' 
Engineer 

Whether sanctioned by L.G.B. 

_ Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
' refuse). Is surface water included ? 


Number of water closets in area drained | 
LAND. 
Total area 








| 
Whether underdrained, and how? | 
Nett area upon which sewage can be treated 
TANKS. | 
Number and total capacity | 
Used all together, or in series | 
| 
| 
\ 


Whether flow of sewage continuous, or time 
allowed for settlement | 


CHEMICALS. 
. Nature 
Quantity 
How added 


Number and total area 


Construction 





Whether used continuously or intermittently, ) 


and (if the latter) whether on Dibdin’s | 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 


welrs, \ 


ae rtion of flow in sewer to average flow 
en storm overflows begin to act 


COST OF— 
Land 


Construction—whether fixed side 
leaping weirs, or adjustable valves 





Laying out of land 
Yanks 
Vijters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 


ewe ee 


Return 


PRODUCE. 
5 Crops 


| Valtic 
WORKING EXPENSES. 
Labour 


{ 
C} emicals | 
Pumping | 


. danth orc { Satisfactory ... 17 
Reports of Inspectors ' 

: 10 | Unsatisfactory en 25 
1213, | 


| 
| 
FILTERS. ari, 


April, 1897. 
Barber Hopkinson & Co., Keighley. 
Yes. 


574 houses. 


No surface wa er. 


285. : 


Domestic sewage. 


5 acres 0 roods 35 perches. 
Yes. With open jointed pipes. 


2 acres 3 roods 32 perches. 


2 tanks. 30,000 gallons. 


Used alternately. 


Time allowed for settlement. 


No chemicals. 


Do. 

‘Do. 

4 beds. 2 acres 3 roods 32 perches. 
Intermittently. 


One at entrance to outfall works. 


Adjustable valve. 


£800 0 0. 


£849 8 11. 


£233 6 7. 





1895. 1896. 
Say 30 tons. 


Used on beds. 


f Oats, cabbages, 

+ turnips, and 

| cauliflowers. 
£o4 <0 - 0: 
£44 10. 0, 








Above limit 
Analyses- . 
| Below limit ~... | 


a BE 


1897, from April. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: . 
— . 


KI VETON PARK RURAL DISTRICT.-WALES ROAD SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
. Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
‘ allowed for settlement 


CHEMICALS. 
Nature 


Quantity 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently) 
and (if the latter) whether on Dibdin’s 
e method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


pedi See ,of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemiciats 
Pumping 
Satisfactory ... 8 


Reports of Inspectors { : 
(Unsatisfactory 9 





| 
| 
| 
How added 








February 1898. 
Wm. Atkinson. 
No. 

120 houses. 
6,000 gallons. 


Domestic. No. 


2 acres. 
No. 


1+ acres. 


Two, sub-divided each into 3. 


In series. 


Continuous. 12 hours flow only. 


| Alumino-ferric. 


7 grains per gallon. 


In mixing chamber. 


\ None. 


Do. 


Do. 


Rented £4 per acre. 
£100. 
£250. 





1896. 1897. 





1895. 


Not in existence. 


Not in existence. | Not in existence. 





| Above limit ... — 
Analyses, « Gace 
Below limit ... - 


SS eee SS se a ee 
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Appendix 4 

KNARESBOROUGH RURAL DISTRICT—SCRIVEN SEWAGE WORKS. teat 

Date completed and brought into operation 1894, 

Engineer 

Whether sanctioned by L.G.B. No. Private scheme. 

Area and population or number of houses drained | 30. 

Average daily flow of sewage in dry weather 1000. 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


_ Number of water closets in area drained 


Domestic sewage only. Yes. 


None. 
LAND. 
Total area. 2 acres. 
Whether underdrained, and how? No. 


Nett area upon which sewage can be treated | 2 acres 


TANKS. 
Number and total capacity ii 2 for catching road grit, and cleaned out when necessary. | 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 


| 
Nature “ | 
Quantity 
How added 


FILTERS, : 
Number and total area 





! 
Construction 


and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Whether used continuously or interm! nan | 





Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overtlows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 


897. 
Amount ano : 


How dealt with 











Cost, or 
Return 


PRODUCE. 
_ Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 








Above limit 


bo 


Satisfactory Analyses | 


Reports of Inspectors { Boioee Gimnit 


Unsatisfactory - 
EE 2 
1213. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 


. 
PENISTONE RURAL DISTRICT—TIVY DALE, CAWTHORNE, SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned. by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHIEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, : 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed ~ side 
leaping weirs, or adjustable valves 


ie 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
fxat, or 
Keeurn 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


of Satisfactory ... 6 


U 


Reports of In ce 3: 


28 


Jasatis xt . cy 


“4 





April, 1895. 
Under directions of Estate Clerk of Works. 
No. f 
33 houses. 

Not known. 


Domestic. Surface water not included. 


2 water closets. 


3 acres. 
Not underdrained. 


24 acres. 


ltank. 16 feet long x 4 feet wide x 3 feet deep. To hold 


about 1,400 gallons. 


Continuous. 


Chemicals not used. 
Do. 
Do. 


Grating for collecting larger solid matter. 





1895. 1896. 1897. 





Pumped out and carted away on to land. 











al. per year for supervision of irrigation. 


| 


eS 


( Above limit 
Analyses - nie 
| Below limitiwoquall - 


. 
ee ee ee ee eee ee 
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RIPON RURAL DISTRICT. SHAROW SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with faa 


refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used ali togetner, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


DHEMICALS. 
Nature 


(Juantity 

How added 
FILTERS. 

Number and toial area 


Construction 

Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 
Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves Ow of 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act | 


COST OF— 
Land 
Laying out of land . 
Tanks 


Filters 


SLUDGE. 
Amount 


How dealt sith 
Cost, or 
Return 


PRODUCE. 
_ Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... 1 


Reports of Inspectors 
. Unsatisfactory ... 3 





10 years. 

Sanitary Inspector. 

No. 

4°or 5 acres. 300 population. 


Domestic. Yes. 


About 18. 


950 square yards. 
Underdrained, with socket, pipes.6 feet apart. 


578 yards. 


2, 9,275 gallons. 


Together. 


rol 


Continuous. | 


None. 
Do. 
Do. 








1896. | 


1895. | 








tj 
\ 
Above limit 


Analyses - 
| Below limit 


1897. 
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ROTHERHAM RURAL DISTRICT.-AUGHTON SEWAGE WORKS. 


Date completed and brought into operation , 1897. te 
Engineer B. Godfrey, A.M. Inst.U.E. 
Whether sanctioned by L.G.B. No. ) 
Area and population or number of houses drained | 350 estimated population. 
Average daily flow of sewage in dry weather 5,250 gallons estimated. 
Nature of sewage (domestic or mixed with trade Domestic. Roof and yard water. 
refuse). Is surface water included ? 
Number of water closets in area drained One. 
LAND. 
Total area ? of an acre. 
Whether underdrained, and how? No. Not necessary. 
Nett area upon which sewage can be treated 3 an acre. 
TANKS. | 
Number and total capacity 1 nest of 3. 1,500 galloms each 
Used all together, or in series ! Continuously. 
Whether flow of sewage continuous, or time) Continous. 
allowed for settlement 
CHEMICALS. ‘ 
Nature Nil. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area Do. 
Construction Do. E 
Whether used continuously or intermi ttently, y 
and (if the latter) whether on Dibdin’s|| Do. 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | Do. 





Construction—whether fixed side weirs, Do. 
Jeaping weirs, or adjustable valves 


rare of flow in sewer to average flow Do. 
when storm overflows begin to act 














eee £2 15s. Od. per annum on a 42 years’ lease. 
Land 
Nil. 
Laying out of land | ; 
“Tanks | ge 
| i i «4 
Tilters | le) eras 
1895. 1896. 1897. 
“SI DGE. 31 ae. 
Amount 
: 7 Dug into the land. 
How dealt with 
Nil. 
Cost, cr | 
| Do. 
Return | 
PROUUEYS To be planted this 
Crops year, 1898. | 
Value 
WORKING EXPENSES, Pp Set 
Labour P i 
Chemicals | pie 
Pumpirg ; ae 
i 
Above limit 
Satisfactory ... 13 [ eee 


Analyses iy 
Reports of Inspectors : (Baie ie eee 
| Unsatisfactory... 1 
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SEDBERGH RURAL DISTRICT.—SEDBERGH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

_ Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade\ 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. | 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time | | 
allowed for settlement 


CHEMICALS. 
Naturé 


_ Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously o: intermittently, 
and (if the latter) whether on Dibdin’s ; | 
method } | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) ) 


leaping weirs, or adjustable valves J 


Proportion of flow im sewer to average flow) | 
when storm overflows begin to act 


COST OF— 


| 





Land 

Laying out of land 
Tanks 

Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops Tee 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


aah 2t6 
Reports of Inspectors - 
ea ; ke Unsatisfactory ... 2 


Appendix 4, 


tial 1895, 


|W. H. Radford, Nottingham. ~ 


Yes, 

No. of houses, 300. 

30,000 gallons. 

Domestic. The surface water of about half the area is included. 


232. 


| 4 acres 1 rood 23 perches. 


No. 
About 4 acres. 


One Ives tank. 15 feet deep by 9 feet diameter, through 
which the sewage runs continuously. 


Alumino-ferric. 


Used sparingly in a cage at entrance of tank. 


Three. 


Fixed side weirs. 


They are fixed so high that it has to be an exceptionally 
storm before they act. 


& 














£807 13 0. 
£10 | OO: 
£60° 0 0. 
1895, 1896. | 1896 
© ‘a a = aoe oA Sys 
Vegetables. | Vegetables. Vegetables. + 
£35116 2. =opy) 0 2 Wie ESD wea Le 
€33 15 0. £65 0. .0. | £565 1 Wi Gey 
eit ir. 7, | 
{Above limit ... - 
Analyses sy 
| Below limit 
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A 
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—_— 


a 


Date completed and brought into operation 
Engineer » 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 
LAND. 


Total area 


Whether underdrained, and how? 


‘TANKS. 


| 
Nett area upon which sewage can be treated | 
Number and total capacity 
| 
| 


Used all together, or in series 


‘Whether flow of sewage continuous, or time} 
allowed for settlement 


“CHEMICALS. 
Nature 





\ 


Quantity 
How added 


_.FILTERS. 
Number and total area 


Construction 


‘Whether used continuously or intermittently, | 


and (if the latter) whether on Dibdin’s + 
method j 


‘ STORM OVERFLOWS. 


Number on line of sewers and at outfall work; | 


Construction—whether fixed side weits,) | 
Jeaping weirs, or adjustable valves $l 
Proportion of flow in sewer to average flow | 
when storm overflows begin to act Ji 
COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


“SLU DGE. 


Amount 





How dealt with 
Cost, or 
Return 


‘PRODUCE. 
Crops 


Value 


WORKKING EXPENSES. 


Labour 

Chemicals 

Pumping 

Satisfactory ... 18 


orts of Inspectors | 
“ay : Unsatisfactory  - 


ee ee 


ere et ee 
~ 


SETTLE RURAL DISTRICT.—_GIGGLESWICK SEWAGE WORKS. 


1880. 

William Goldsworth, Prescot, Lancashire. 
Yes. 

Approximate population, 786. 

23,580. 


Domestic. Partly. 


4 acres 1 rood 28 perches. 
No. 


3 acres 2 roods 0 perches. 


One. 2,700 gallons. 


Do. 


fe 


3 } 
Leased for 30 years from 14th February, 1879, at’ a rent of 


£70 17s. 6d., including the Settle Field. 


pees Sean 


1895. 1897. 





Broad irrigation. 


cr Ure 


Grass. The is let at £20 per annum. a Hope 


bai (Above limit ... - 
Analysesq: io. yagi 
i | Below limit... — 


es 


gy 
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SETTLE RURAL DISTRICT.—HELLIFIELD SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


‘ 
Used all together, or in series 


Whether flow of sewage continuous, or time) 


allowed for settlement J | 


CHEMICALS. 
Nature 


Quantity 
How added 


eh Pes. 
. Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibdins} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side att 


leaping weirs, or adjustable valves 


Bas of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
2 Labour 


Chemicals 
Pumping 
( Satisfadtory  ... 21 


Reports of Inspectors - 
Mi : | Unsatisfactory hie 


*1213. 











1895. 

A. C, Preston, ‘C.E., Bradford. 
Yes, 

Approximate population, 618. 
18,600, 


Domestic. Partly. 


4 acres. 
Eaithenware pipes. 


32 acres. 


One. 6 feet x6 feet x 6 feet. 


Do. 


Do. 


Do. 


£1,000. 








1895. 1896. 1897. 
Let at £10 per year 
{ Above limit 
Annlyses 


| Below lunit 
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Appendix 4. : 
SETTLE RURAL DISTRICT.—_SETTLE AND LANGCLIFFE SEWAGE WORKS. 
Date completed and brought into operation: 1880. 
Engineer William Goldsworth, Prescot, Lancashire. 
Whether sanctioned by L.G.B. Vesa | 
Area and population or number of houses drained } Approximatepopulation—Settle 2,553, Langceliffe 456, Stackhouse 57 
Average daily flow of sewage in dry weather On 31st January 1898, the discharge was 480,000 gallons in 24 hours, — 
Nature of sewage (domestic or mixed with trade) / one: 
. refuse). Is surface water included? . f Domestic, and 6,000 gallons of refuse from paper mill. Yes. 
Number of water closets in area drained 
LAND. 
Total area 5 acres 2 roods 32 perches. 


Whether underdrained, and how? Broad irrigation. 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


5 acres. nen tg 


4 tanks each 1,350 gallons, 2 tanks eack 5,775 gallons = 16,950 — 


gallons. 
Used all together, or in series 
Whether flow of sewage continuous, or time) . 
allowed for settlement J Continuous. 
CHEMICALS. 
Nature None. 
Quantity . Do. 
How added ‘Do. 
FILTERS. ‘ 
Number and total area Do. 
Construction Do. 
Whether used continuously or intermittently, 
and (if the latter) whether on Diba} Do. 
method 


| 
} 
\ 
| 
| 
| 
| 
} 
} 
| 
| 
| 
} 
: 
| 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works! Do. 


Construction—whether fixed side weirs, Tig 
leaping weirs, or adjustable valves : 
Proportion of flow in sewer to average flow De 


when storm overflows begin to act 


COST Gr— 


Land Leased for 30 years from 14th February 1879, at a rental of 


£70 17s. 6d., including the Giggleswick field. 
Laying out of land 


Tanks 
Filters 


SLUDGE. : 1895. 1896. 1897. 
Amount 


How dealt with gabe: yeny by 





Se TU RE ee Ue i 





Cost, or 
Return 


PRODUCE. 
Crore Grass. Let for £23 10s. Od. per year. 


Value | 


WORKING EXPENSES. 


Labour 3s. 6d. per week. 


Chemicals 


ne + 





Pumping | 


Satisfactory ... 15 Above limit 


Reports of Inspectors { Analyses| 


Unsatisfactory... 2 Below limit 


APPENDIX, 209 
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SETTLE RURAL DISTRICT.—STAINFORTH SEWAGE WORKS. 


Date completed and br ought into operation 


| May, 1897. : 
Engineer | Barber Hopkinson & Co., Keighley. 
Whether sanctioned by L.G.B. | Yes. 


Area and population or number of houses drained | Approximate population, 180. 
Average daily flow of sewage in dry weather 5,400 gallons per day. : 


Nature of sewage (domestic or mixed with tech 


refuse). Is surface water included ? Domestic. Partly. ° 


Number of water closets in area drained 





LAND. | 
Total area 13 acres. 
Whether underdrained, and how? | 9 inch pipes. 
| 
Nett area upon which sewage can be treated | 1 acre. 
TANKS. — : | 
Number and total capacity i 
{ 
Used all together, or in series 
Whether flow of sewage continuous, or time) | 
allowed for settlement fj 
CHEMICALS. , 
Nature ( None. 
Quantity | Do. 
How added Do. 
FILTERS. . | 
Number and total area | Tic. 
Construction | Do. 





Whether used continuously or intermittently, 1 
and (if the latter) whether on Dibdin’s ine 
method 5 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works) Do. 


Construction—whether fixed side weirs, 
Jeaping weirs, or adjustable valves 


1 

J 

ae ortion of flow in sewer to average flow | | 
en storm overflows begin to act J 


COST OF— 


Land £310 


Laying out of land Estimated £225. 


Tanks 


Filters 








SLUDGE , "1895. ena CREAN 1897. 


-Amount 








How dealt with 


Cost, or 


A OS NOE EE A 


Return 


PRODUCE. 


Crops Not planted or let in 1897 


Re 
” 


Value 


~ WORKING EXPENSES. 
Labour 





Chemicals 


Pumping 





Satisfact 8 Above limit ... 
; BpeIACitiory. Analyses 
Reports of Inspectors f y ‘hpiebne? aioe 
| Unsatisfactory we - 
FF2 
i218. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


SKIPTON RURAL DISTRICT.—ADDINGHAM SEWAGE WORKS. 


- 


‘Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade, 


refuse). Is surface water included ? 3 | 
Number of water closets in area drained | 
LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity j 


Used all together, or in series 


Whether flow of sewage continuous, or time} 
allowed for settlement 


CHEMICALS. 
Nature 





Quantity | 

How added 
FILTERS. 

Number and total area 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s Py 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act 


COST OF— 
Land 





Laying out cf land 
Tanks 
Filters 

SLUDGE. 


Amount ° 


Cost, or 
Return 


| 

| 

| 

| 

How dealt with | 
| 

| 

| 

PRODUCE. | 
Crops | 
Value | 
WORKING EXPENSES. | 
s2Dour | 
Chemicals | 

| 


Pumping 


{ Satisfactory ... 16 
Reports of Inspector 3 ' 
| Unsatisfactory...  - 


1896. 


Yes. 
500 houses. 


Domestic, Some surface water. 


Four acres, 


CDF. 


Two small tanks. 


In series. Oe 


Continuous. 


None. 





1895. 1896. 





On sludge bed and carted away. 


Garden produce. Garden produce. 








( Above limit 
Analyses- 
| Below limit 


1897. 


(Information not supplied by Authority.) 


Garden produce. 


nat | 


= 


ee 
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Appendix 4. 
SKIPTON RURAL DISTRICT.—_EARBY SEWAGE WORKS. 


Date completed and brought into operation 1896. (Information not supplied by Authority.) 
Engineer . 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included 2? 


Number of water closets in area drained 





610 houses. 


Mixed with trade waste. 


LAND. ; 
Total area 7 acres. 
Whether underdrained, and how? 3 acres I.D.F. 
Nett area upon which sewage can be treated 

TANKS. 

Number and total capacity 2 tanks. 

Used all together, or in series Alternately. 

Whether flow of sewage continuous, or time | . 
allowed for settlement Continuous. 

CHEMICALS. 

Nature None. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area | Do. 
Construction ' Do. 
Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s Do. 
method , 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow) 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 
SLUDGE. 
Amount ; 
How a with 
Cost, or 
Return : 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES 
Labour 


Chemicals 
Pumping 
f Satisfactory .. 6 


Reports of Inspectors - 
: | Unsatisfactory ep 





ea 


One at outfall wor 


Adjustable valves. 





1895. 


1896. 





Garden produce. 








Above limit ... 


Analyses| Se 
Below limit ... 
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Date completed and. brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and twtal area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 





a ae: of flow in sewer to average flow 
when storm overflows begin to act 


\ 
COST OF— | 
Land 
Laying out of land 

Tanks 

Filters 


SLUDGE. 
Amount 


How dealt with | 
Cost, or | 
Return 

PRODUCE. 
Crops 
Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Ceke breeze and ré¢harging filters 


~_— 


eS Satisfactory ... 16 
Reports ot Inspectors |. 
} Unsatislactory 2 


TADCASTER RURAL DISTRICT.--CROSSGATES, BARWICK-IN-ELMET, SEWAGE WORKS. 


Completed during the year 1887. 

Mr: Hodgson Denham. 

Yes. 

About 260 houses, with a population of 1,300. 
About 13,000 gallons daily. 


Domestic. From yards only. 


About 4 W.C.’s. 


3 of an acre. — 
Yes. J.and tiles 3 inch x.4 inch and 6 inch. 


4 of an acre. 


Alumino-ferric. 
About 4 tons a year. 


One cake always standing in stream of sewage. ; 


Four. 48 feet square. Each 3 feet deep. 


Built of brick, charged with chequers, coke breeze and sand. 


{pre each week, allowed 3 weeks for clearing out. Not 


Dibdin method. Mr. Denham method. 


One to flow on land only. 


None. 


4 


f About one-third more sewage than ordinary flow is added 


(when wet. 


Loan obtained was 1,500/. 


About 1002. 


About 123/. 





1895. 


1896. 


1897. 





About 7 tons. 


Carted on land. 


No account kept. 


Rhubarb. 


No account kept. 


150. a year. 


do. 
161. do. 





About 9 tons. 
Carted on land. 


No account kept. 


Rhubarb. 


No account kept. 


150. a year. 


127. do. 
162, do. | 


Analyes| 


About 10 tons.» 
Carted on land. 


No account kept. 


Rhubarb. 
No account kept. 


15/. a year. 


127. do. 
162. do. 


Above limit ... - 


Below limit ... = 
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TADCASTER RURAL DISTRICT.—KIPPAX SEWAGE WORKS. 


Date completed and brought into operation . | September 1889. 
Engineer Messrs. Brundall, Simmons and Brundall, and Denham. 
Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained | About 699 houses. Population about 2,796. 
Average daily flow of sewage in dry weather About 13,000 gallons. 
‘Nature of sewage (domestic or mixed with trade) : 
refuse). Is surface water included ? j | Domestic. No. 
Number of water closets in area drained  ~ About 4 W.C.’s. 
LAND. 


About four acres. 


Whether underdrained, and how? 


Total area | 
| About one acre laid with 3 inch land tiles. 


Nett area upon which sewage can be treated | Four acres. 


TANKS. 


Number and total capacity | Two tanks. 540 feet square. Each 4 feet 6 inches deep. 


Used all together, or in series Tn series. Changed weekly. 


Continuous flow into one tank until changed. Water drained 


Whether flow of sewage continuous, or time | 
j from tank on land and solids to filter bed. 


allowed for settlement 


CHEMICALS. 
Nature No. 
Quantity | Do. 
FILTERS. 
Number and total area One filter. 18 feet square, 3 feet deep. 


Construction Coke breeze and sand. 


| 

| 
How added Do. 
For straining water from solid sewage. Not on Dibdin’s 


and (if the latter) whether on Dibdin’s method:; Mr. Denham’s settling tank. 


Whether used continuously or intermittently, 
method 





STORM OVERFLOWS. 


Number on line of sewers and at outfall works | One line of sewers to works. Two outlets on to land. 


Construction—whether fixed side weirs, | N 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow About one third more sewage after heavy rains, which gets 
when storm overflows begin to act into sewers from yards. 


COST OF— 
Land 


Laying out of land 
About £140 and filter included. 




















Leased for 30 years at £13 a year. 

Tanks 

Filters ‘ 
SLUDGE. 1895. 1896. 1897. 

Amount — an, 1 ton per 

week, 

ee ane ete Spread on land. 

an No account kept: 

Return | Do 
PRODUCE. 

Crops Rootand corncrops. 

Value No account kept. 
WORKING EXPENSES. 

Labour : £7 a year and land 

forcultivating same. 
Chemicals 
Pumping 
Satisfactory ... 6 Hie) Above limit ... - 
Reports of Ins tors | nalyses AY 
a Unsatisfactory 4 Below limit ... - 


Appendix 4." 





214 - 
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i 


WAKEFIELD RURAL AND ARDSLEY URBAN DISTRICTS. -WRENTHORPE SEWAGE WORKS. 


Vate completed and brought into operation J 
Engineer | 
Whether sanctioned by L.G.B. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? J 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 





Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pron Dian 
method 


STORM OVERFLOWS. } 
Number on line of sewers and at outfall works 


weirs, \ 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


Construction—whether fixed side 
leaping weirs, or adjustable valves 





COST OF— | 
Land 


Laying out of land 
Tanks 
Filters 

SLUDGE. 


Amount 

How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... 23 


Reports of Inspeptons{ ; 
Unsatisfactory... 1 


Early in 1897. 

Frank Massie, Assoc. M. Inst. C. E., Wakefield. 
Yes. 

1,000 acres. 5,670 No. of persons. 


No record, Probably 90,000 gallons. 
Domestic. Surface water is excluded as far as it possibly: can. 


Comparatively few. No exact record. 


12 acres 3 roods 30 perches. 


The area upon which the tank area is treated is underdraine d 
with subsoil pipe. 
4 acres. 


| Two of Candy’s flow tanks, each 14 feet 6 inch diameter. 


Separately. 


Continuous. 


Alumino-ferric. 
16 tons per annum. 


Blocks are placed in the inlet channel. 


None. Since 9th August 1898, the sewage from 700 persons has 
been experimentally treated on 3 primary and 3 secondary 
bacteria beds on the Dibdin system. 


Six. 


Fixed side weirs 
No record. 


£2,717. 


fen. 





1895. 1896. 1897. 





Not in operation. Not in operation. No record. 


Allowed to dry in lagoons and then worked into the land. 


pve in operation. Not in operation, No record. 


- 


Rye grass. 


£108. 
£40. 


| 


None. 


| 
1 





) 


Above limit 7.2 


Analyses ' 


Below limit ... — 


— 
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WAKEFIELD RURAL DISTRICT.-NEW JERUSALEM SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade ) 
refuse). Is surface water included 2 a 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


allowed for settlement 


Whether flow of sewage continuous, or time) | 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. r 
Number and total area 


Construction 


Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s + 
method | 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


pho of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES:. 
Labour 


Chemicals 


Pumping 


f Satisfactory 
Reports of Inspectors } 
| Unsatisfactory ee 


1213. 





| 








1890. 

Arthur Fawcett, Assoc.M.Inst.C.E., Wakefield. 
Yes. 

110 acres. 1,000 persons. 

No exact record, probably 15,000 gallons. 


Domestic. 


Very few. 


3 acres. 


Yes, but they have since been most blocked up. 


Surface water exeluded as far as possible. 


The laying out of the land was never completed. The matter 


is now before the L.G.B. 


Three. 31,000 gallons. 


Together. 


Continuous. 


Alumino-ferric. 
5 tons per annum. 


Blocks are placed in the inlet channel. 


None. 


Do. 


»Do. 


£210. 
Not yet laid out. 
No record. 


None. 








1897. 











ie rable 1896. 
No record. No record. No. record. 
Dried in lagoons and spread on land when dry.. 
No separate record kept. 
None. None. None. 
None save grazing grass. 
£4 | £3 £3. 
£34 £36 £35 
£2 Sy £11 
( Above limit ... 1 
Analyses) 


\ Below limit 
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WAKEFIELD RURAL DISTRICT.—NEW SHARLSTON SEWAGE WORKS. 


Date completed and brought into operation 

Engineer +¢ 

Whether sanctioned by L.G.B, 

Area and population or number of houses drained | 100 houses. 

Average daily flow of sewage in dry weather 4 


Nature of sewage (domestic or mixe1 with trade * 
refuse). Is surface water included ? Domestic. 
Number of water closets in area drained 
LAND. 
1 Total area None. 
Whether underdrained, and how? Do. 
Nett area upon which sewage can be treated Do. 
TANKS. 
Number and total capacity Four tanks. 
Used all together, or in series Three all together, and one for another part of sewage. 
Whether flow of sewage continuous, or time) Conti 
allowed for settlement J ORR 
CHEMICALS. 
Nature Alumino-ferric. 
: Quantity 1 
How added Placed in channel. 
FILTERS. 
Number and total area 6. Total area 14 square feet. 
Construction Coke. 


and (if the latter) whether on Dibdin’s Intermittently. Not Dibdin’s. 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One at works. 


Construction—whether fixed side weirs, Moveable. 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow q 


when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 

Tanks 

Filters 
‘SLUDGE. 


Amount 





1895. 1896. 1897. 








How dealt with Carted on to land. 
Cost, or 
Return 


PRODUCE. 


| 
| 
Crops ; 
Value 


WORKING EXPENSES. 
Labour 





Chemicals 
Pumping 





( Satisfactory ... 4 baa 4 Above li it ... 
Reports of Inspectors 1 , Analyses) 


Unsatisfactory 7, Below imit . 


— 


9 


~_ 
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WORTLEY RURAL DISTRICT.—ECCLESFIELD SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 


Whether sanctioned by L.G.B. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


1 
J 


Quantity 
How added 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittent] y; 
and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) 
leaping weirs, or adjustable valves ( 


ee of flow in sewer to average flow 
when storm overflows begin to act 


j 


COST OF— 
Land 


| Laying out of land 
Tanks 

Filters 
: SLUDGE. 


Amount 

How dealt with’ 
Cost, or 

Return 


PRODUCE. 
Crops 


- Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


{ Satisfactory . 
Reports of Inspectors of 
| Unsatisfactory Ane 


1213, 





19 


? 


J | 








| 





| 


April, 1894. 
D. Balfour, Newcastle-on-Tyne, for farm proper ; outside works, 
Yes. [G. E. Beaumont, Engineer and Surveyor of District Council. 


4,000 population. No definite area. 
Summer flow 15 gallons per head. 


\ Domestic. Surface water admitted from roofs and back yards. 


23, three of which are not connected to main sewer. 


5 acres. 
Yes, by socketted pipes under walks and dividing ridges. 


33 acres. 


Two. 


Alternatively, except in wet weather, when both used together. 


Continuous. 


Alumino-ferric. 
About 12 tons annually. 


In slabs in mixing chamber. 


‘ No artificial filter except coke cage in each settling tank, 


One on line of sewers and one at outfall works. 


Fixed weir in sewer ; penstock or half grate at works. 
Half full in sewer and works both. 
£1,000 exclusive of legal and tenant-right charges. 


} e200 inclusive. 





Sept. 30, 1895, 
to Sept. 30, 1896. 


To Sept. 30, 1897. | To Sept. 30, 1898. 








About 50 tons yearly sold, and some dug in. 


Sold to farmer at 6d. per load. 


94s. 24s, 24s. 


Vegetables, ryegrass, and willows. 


£22 Os. 5d. £31 15s. 11d. *£95 11s. 5d, 


One man at 23s. per week (house, coal, gas, and water free), 
assistance (pumping sludge) average 3s. per week. 


£35 per annum. 





No pumping except of sludge. } 
. Byer £12 12s. Od. outstanding for vegetables, which accounts 
for reduction in receipts for last period. 


Above limit 


Below limit 


GG2 


Analyses] 
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FILTERS. 


STORM OVERFLOWS. 
+ Do. 
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Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


' LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 
TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 


Nature 
(Quantity 
“How added | 


Number and. total area 


Construction 





Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s | 
method 


Number on line of sewers and at outfall works 


e 
Construction—whether fixed side, weirs,) . 
Jeaping weirs, or adjustable valves 
Proportion of flow in sewer to average flow) | 
when storm overflows begin to act na 


COST OF— 
Land 





Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 


j 
| 
{ 
How dealt with ; 
Cost, or 
Return 
{ 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


{hemicals 
Pumping 
(Satisfactory ... 


Reports of Inspectors + _ 
| Unsatisfactory 6 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


a . 


WORTLEY RURAL DISTRICT.— 


WADSLEY ASYLUM SEWAGE WORKS. 


1887. 
West Riding Surveyor. 

I believe so. 

Nearly 2,000 population. 
About 80,000 gallens. 


Nearly all domestic. Only a small quantity of surface water 
included. 7 


About 200 W.C.’s. 

Nearly 200 acres. 

394 acres (irrigation land). 

We have two straining tanks, used on alternate days. 
Continuous. 


None. 


| Do. 


Do. 


1897. 


1896. 








f Above limit 
Analyses ' 
: \ Below limit 





te teil 


EE 


" 


eee ee —  — 


APPENDIX. 
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SETTLEMENT OR CHEMICAL PRECIPITATION, FOLLOWED BY 
ARTIFICIAL FILTRATION. 


ARDSLEY URBAN DISTRICT.—ARDSLEY PROPER SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 





Whether flow of sewage continuous, or time ) 
allowed for settlement (| 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s; | 
method 

STORM OVERFLOWS. 

Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs,| | 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow 
when storm overflows begin to act 


CON’! OF— > 
Land 
Laying out of land 
Tanks 


Filters 


Amount 

How dealt with 
Cost, or 

Return — 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


“Chemicals 
Pumping 


f Satisfactory ... 19 
Reports of Inspectors. 


| Unsatisfactory 1 


aie” 


28 May 1896. 

Mr. T. S. McCallum, Manchester. 

Yes. 

Population draining to works about 4,000. 
About 14,000 gallons. . 


Domestic. Small portion of surface water included. 


19. 


7 acres. 
Not yet executed. 


21 acres available for effluent by gravitation. 
Two tanks. Each 19 feet 0 inch diameter x 13 feet 0 inch 


deep = 47,000 gallons. 
Sometimes together and sometimes singly, according to flow. 


Continuous. 


Alumino-ferric. 
Thirty tons per year. 


Basket in mixing channel. 


No. 4. Each 30 feet. x 15 feet = 200 square yards. 


Depth of filtering material about 2 feet 5 inch, top layer sand, 
next layer polarite and sand mixed, below sand and gravel. 


Intermittently. 


One on sewers and one at outfall works. 


Fixed side weirs on sewer and at works. 


7 to 10 times. 


£1,000. 

Not done yet. 

About £500. 

About £240 (not including filtering material). 





1895. 1896. 1897. 





Part run into lagoons, dried and disposed of to farmers as 
manure, part pumped into large pit to a level Jand. 


Nil. 





£85 per year. 


30 tons per year. £85 per 
year. Paraffin and other 





year. 


Above limit ... 4 


Analyien| ee 
Below limit ... - 


Appendix 4. 





expenses about £15 per ~ 
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BAILDON URBAN DISTRICT.—BAILDON SEWAGE WORKS, 


Date completed and brought into operation { 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade | 
refuse). Is surface water included ? J 
Number of water closets in area drained 
LAND. 
Total area 





Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) | 
allowed for settlement ib 


CHEMICALS. 
. Nature 


Quantity 
How added 


FILTERS. 
Number and total area 





Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or interm ittent] *} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF~— 
Land 
Laying out of land 


Tanks | 





Filters 


SLUDGE. 
\ Amount 


\ 


‘ 
° 


How dealt with | 
Cost, or | 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 





Pumping 


| Satisfactory ... 18 ° 


Reports of Inspectors 
: E ete. 4 


1893. (Information not supplied by Authority.) 


Jaggers. 
Yes. 
600 houses. 3,000 population. 


Domestic. Yes. 


4} acres. 


No land filtration. 


Two tanks 
In series. 


Continuous. 


. 8 small filters. 920 square yards. 


Domestic ashes. 





| Continuously. 
None. 
Do. 
Do. 
1895. 1896. 1897. 





Run on land and carted. 





None. None. None. 
Above limit .. 2, 
Analyses ns 
Below limit ... 2 


. 
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nas 


BATLEY BOROUGH URBAN DISTRICT.—_BATLEY SEWAGE WORKS. 


Date completed anc brought into operation About August, 1889. 

Engineer Mr. J. W. Horsfield, Borough Engineer. 
Whether sanctionea by L.G.B. Yes. 

Area and population or number of houses drained 2,039 acres. 31,865 population. 
Average daily flow of sewage in dry weather 500,000 gallons in 24 hours. 


Nature of sewage (domestic or mixed with trade) | Mixed with some trade refuse which finds its way into the 
refuse). Is surface water included ? J sewers. Surface water also, but not all. 
Number of water closets in area drained About 600. 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity Ten. 435,217 gallons. 
Used all together, or in series All together. 
Whether flow of sewage continuous, or time | : 
allowed for settlement : J Continuous. 
CHEMICALS. 
Nature Lime (best Buxton) and sometimes lime and alumino-ferric. 
| . 
Quantity Average, 15 grains per gallon. The latter 7 grains of each per 
. gallon. ae ; 
How added Every quarter of an hour through a mixing machine. 
FILTERS. Py 
Number and total area Eight. 3,528 square feet superficial. 
Construction Square filters charged with live coke 2 feet deep. 


Whether used continuously or intersaietontly, | 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 4 : 
Number on line of sewers and at outfall works | At sewer outfall works, one with adjustable valve. 


Intermittently. Not Dibdin’s method. 


Construction—whether fixed side weirs, On line of sewers, 5 fixed side weirs, 2 leaping weirs, 3 adjust- 
leaping weirs, or adjustable valves able valves. ° Total 11. 


HE pepe of flow in sewer to average po About twice the quantity. 


1en storm overflows begin to act 
COST OF— 


33 acres. £3,900. 
Land 


Laying out of land 
£7,212 4s. 11d. 

















Tanks 
cain 1895. 1896. 1897. 
“ae About 200 tone : About 200 tons. About 200 tons. — 
How dealt with Removed by local farmers for tillage. 
Cost, or Nil. Nil. Nil. 
Return 
PRODUCE. | 
Crops 
Value 
WORKING EXPENSES. 
Labour | £228 0s. 3d. £267 Is. Od. £243 Qs. 1d. 
Chemicals £121 138. 7d. £149 2s. 4d. £135 28. 7d. 
Pumping £232 4s, 3d. £168 9s. 8d. £148 1s. 1d. 
; Satisfactory ... 4 ee oh { Above hint; .: | 1 
il la Pccrnie Dida i 0 Below lim it eg 
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PPPs BINGLEY URBAN DISTRICT. COTTINGLEY SEWAGE WORKS. 


Date completed and brought into operation ; 1894. (Information not supplied by Authority.) } 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with fade} 


refuse). Is surface water included ? Domestic. 
Number of water closets in area drained 
LAND. 
Total area None. 
Whether underdrained, and how? Do. 
. Nett area upon which sewage can be treated | Do. 
TANKS. 
Number and total capacity -aue 
Used all together, or in series Alternately. 


Whether fiow of sewage continuous, or time | 
allowed for settlement 


CHEMICALS. 
Nature 


| 
Quantity 
How added 
FILTERS. 


Number and total area 2 small filters 





Construction. Ashes. 
and (if the latter) whether on Dibdin’s 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One on line of sewers. 


Whether used continuously or ron Dian} | 


Construction—whether fixed side weirs,) | 
leaping weirs, or adjustable valves 


Weaie ae of flow in sewer to average flow 
when storm overflows begin to act 





COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 





1895. 1896. 1897. 





How dealt with 


Cost, or 


————— 


Return 


PRODUCE. | 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 





Pumping Bide) u 
' Above limit ... - 
Satisfactory ... 7 Analyses 


Reports of Inspectors | 
‘tisi (Unsatisfactory ... 17 ae 


Below limit ... — 


. 
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ee 


} 
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CS a ee ee a 


BINGLEY URBAN DISTRICT.— 


Date completed and brought into operation 


‘Engineer 


Whether sanctioned by L.G.B. 
Area and population or number of houses drained 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 


Total area 
Whether underdrained, and how? - 
Nett area upon which sewage can be treated 


‘TANKS. 
Number and total capacity 


Used all together, or in series 


1899. 


72 houses. 


¢ 


Mixed with trade refuse. 


Large circular Ives tank. 


eibesnee tow et agmrege continuous, or se | fen een. 
‘CHEMICALS. 

Nature None. 

Quantity Do. 

How added Do. 
FILTERS. | 


Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pon Dibains} 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


‘COST OF— 
Land 





Laying out of land 

Tanks 

Filters | 
SLUDGE. | 

Amount ) 

How dealt with 

Cost, or | : 


Return 


PRODUCE . 
Crops . 


Value / 
WORKING EXPENSES. 
Labour 
Chemicals 


Pumping 


“% Satisfactory ... 5 
Reports of Inspectors { : 
Unsatisfactory ... 3 


1213. 





Bed of engine ashes. 


Continuously. 


None. 


CULLINGWORTH, No. 2, SEWAGE WORKS. 


(Information not supplied by Authority.) 








1897. 








Analyses 


{ Above limit ... - 


| Below limit ... - 
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Appendix 4. 
BIRKENSHAW URBAN DISTRICT.—BIRKENSHAW SEWAGE WORKS. 
Date completed and brought into operation Works not yet completed. 
Kingineer Wm. Crutchley, C.E., Wakefield. 
Whether sanctioned by L.G.B. Yes. 4 
Area and population or number of houses drained | Area 925 acres. Population 2,479. 
Average daily flow of sewage in dry weather 107,460 gallons per 12 hours. 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


Domestic. Part surface water. 


All the water closets are drained (30). 


LAND. 
Total area None. : 
Whether underdrained, and how? Do. 
Nett area upon which sewage can be treated | Do. N 
TANKS. 
Number and total capacity 2. Each used separately. 46,850 cubic feet. 
i — 
Used all together, or in series Used in series. 
Coen Bree pagitpoer ee Time allowed for settlement. 
CHEMICALS. 
Nature Alumino-ferric. 
Quantity i 12 tons per year. 


How added 


| One cake used per day. 
FILTERS. 


Number and total area One filter. Total area 9,630 cubic feet. 


Construction Broken stones and sand. 


and (if the latter) whether on Dibdin’s 


Whether used continuously or ron Dibain| 
method 


Intermittently. Not Dibdin’s. 


J 


STORM OVERFLOWS. : 
Number on line of sewers and at outfall works | One on line at outfall works and three on line of sewers... 


Construction—whether fixed side weirs, ) | 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow . . 2 inch full 
Ed, storm overflows begin to act } AS mele aaa 
COST OF— 
£782 9s. 11d. 
Land 


* 


Laying out of land 











Tanks | £4,664 4s. 53d. 
iy ; 

Filters 

1895. 1896. 1897. 
Amount Ten tons per month. 
How dealt with Carted on land by farmers. 
a | fone 
Return | 

| 

PRODUCE. Oud 
Crops None. None. None. 
Value | Do. Do. Do. 
r | ; : : 
ORKING EXPENSES. . ie, 
. abot a | £132 1 4 £103 5 7. £274 16 9.. 

Chemicals None. None. J None. 
Pumping : Do. Do. Do. 

| 

Satisfactory ... 23 oe Above hmit ... 1 
Reports of Inspectors { ae 
Unsatisfactory ... 5 Below limit ... E 
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BIRSTALL URBAN DISTRICT.—BIRSTALL SEWAGE WORKS. 


Date completed and brought into operation August, 1896. Tested 24 years prior to 1896. 
Engineer William Birch, Manchester. 
: Whether sanctioned by L.G.B. No. 
__Area and population or number of houses drained 1,245 acres. 6,528 population, About 1,800 houses, 
_ Average daily flow of sewage in dry weather About 150,000. 
Nature of sewage (domestic or mixed with trad 
. xed rade Pals 
| refuse). Is surface water included ? \ Chiefly domestic. Yes. 
| Number of water closets in area drained About 80. 
_ LAND. 
. Total area 24 acres. 
: Whether underdrained, and how? No. 
| Nett area upon which sewage can be treated None. 
_ TANKS. - 
, Number and total capacity 4 sludge settling tanks, 9,80u gallons ; then 10 ; one continuous 
precipitating tank, 50,300 gallons. 95 feet 0 inch x17 feet 
Used all together, or in series O inch x5 feet 0 inch. 
| Whether flow of sewage continuous, or time : 
allowed for settlement } Continuous, 
_ CHEMICALS, 
Nature Alumino-ferric in cakes. 
| 
Quantity i 20 tons a year. 
How added _ Dissolved by flood of sewage. 
_ FILTERS. 
Number and total area 2 filters of revolving cloths each 20 yards long and 4% feet wide 
revolving on drums once round in 20 minutes. 
Construction Revolving cloths on drums. 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittent] 
‘ y Continuously. Birch’s method. 
method | 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One pies overflow in Kirkgate. One open overflow at outfall 
works. 


Construction—whether fixed side weirs, Fixed in Kirkgate. Adjustable valve at outfall works. 
leaping weirs, or adjustable valves 


1 




















ES hee of flow in sewer to average gow Twice at least (ordinary rain). 
; when storm overflows begin to act J 
COST OF— 
1 Land £2,572 15s. Od. 
: Laying out of land £461 11s.9d. Building fence wall all round and entrance gates. 
ae | | e100 is. 1. 
Filters | ae if > 
 §$LUDGE | ieee | 1896. | 1897. 
i Amount | 250 tons. 280 tons. | 300 tons. 
; How dealt with | Taken on to farm | / 
] land. : 
Cost, or 1s. a ton leading to | 
: , land. | 
q Return None. y 
PRODUCE. 
Crops Do. | 
Value Do. 
~ WORKING EXPENSES, 
pore £50 71! mip | Elis 68 
_ Chemicals £28 18 11 | £52 127 £68 11 3 
Pumping 
i it eee 1 
Satisfactory ... 15 Analyode sion limi 
_ Reports of Inspectors ; rece het. 4 
Unsatisfactory ... 20 . 
1213. HH 2 
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a 
AP ISDA 4, BRADFORD GOUNTY BOROUGH.—FRIZINGHALL SEWAGE WORKS. 





Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 


Nature 
Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 


Amount 

How dealt with 
Cost, or 

Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 


Labour 

Chemicals 

Pumping 

| Satisfactory ... 48 


Reports of Inspeciors lu dot u 
oe Insatisfactory ... 





a 


1874. ‘(Information not supplied by Authority. }» 
Yes. 

10,776 acres. Population 216,361 (1891). ‘ 
19,000,000 gallons. bh 


Mixed with trade refuse. Yes. ea 


No landjtreatment. 


34 tanks. 612,000 gallons. 


In series. 


Continuous. | 


Ferric-sulphate. 
In solution. 


24 filters- 4" < + ba 


1 sand, 1 carbonized night soil, 3 engine ashes, 24°coke breeze, _ 
3 clinkers, and 2 bacteria. . 

















Intermittently. 
About. 50. 
af 
‘ 
iy 
; 
- 
. ji. 
2 j 
] 
1895. 189¢ | 189%. 
Carted away. © . 
| | 
| | j 
| 
| . 
| a 7 i 
| oa Fu f 5 
| " 
: a ‘ 
| r 
i 
{ Above limit ... — } 
Analyses . 


\ Below limit 2) 


Only a small proportion of the sewage of -Bradford is treated. 


ae 


Ss 
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BRADFORD COUNTY BOROUGH.—SANDY, LANE BOTTOM SEWAGE WORKS. me 


Date completed and brought into operation 1896. (Information not supplied by Authority.) 
Engineer ‘ FY. Cox, Esq. ° 


Whether sanctioned by L.G.B. 


Area and population or number of houses drained | 138 houses. 
Average daily flow of sewage in dry weather 


: j ‘ 14,400 gallons. 
Nature of sewage (domestic or mixed with trade| : f 

refuse). Is surface water included ? J | Domestic, Yes. 
Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. - 


Number and total capacity Ives’ tank. 


Used all together, or in series 


Whether flow of sewage continuous, or time | ; 
allowed for settlement © J} Continuous. 


CHEMICALS. 
Nature 


Alumino-ferric. 
Quantity 
How added 

FILTERS. | 
Number and total area 3 filter tanks. Each 24 feet x 15 feet x 3 feet 6 inches. 


Tn solution. 


Construction | Engine ashes and coal. 
Whether used continuously or intermittently, 


and (if the latter) whether on Dibdin’s; 
method J 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | One on sewers. One at outfall worl s. 


Intermittently. No. 


Construction—whether fixed side weirs, \ 
leaping weirs, or adjustable valves 


- Proportion of flow in sewer to average flow | 
when storm overflows begin to act J 


COST OF— 
Land : 





Laying out of land 
Tanks | 


Filters 





SLUDGE: — | ee 


Amount 


1896. 1897. 








Fievestoalt with | Carted on to land by farmer. 


Cost, or 
Return | 


PRODUCE. 


(. rass. Grass. Tass. 
Crops | 








Value 


WORKING EXPENSES. 
Labour . 


Chemicals 





Pumping a | 


5 re limit ... I 
é Satisfactory ... 21 : sigitarh Above limi 
Reports of Inspectors 5, AMANFSCS)  socelimit 
3 : wok Unsatisfactory 5 
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928 ROYAL COMMISSION ON SEWAGE DISPOSAL : 
a ST RE re i 
GOLCAR URBAN DISTRICT.-CRIMBLE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 
Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 

Nature of sewage (domestic or mixed with trade | 





refuse). Is surface water included 2 J 
Number of water closets in area drained 
} 
LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treate.| 
"TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time } 
allowed for settlement i} 


CHEMICALS. 


Nature 





Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


Whether used continuously or intermitt ently, | 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | 


Constinction—whether fixed side weirs, | 
leaping weirs, or adjustable valves 


COST OF— 
Land 


Laying out of land 
‘Tanks 
Filters 

SLUDGE, | 


Amount 
How dealt with 
ost, or 
Return 


VRODUCE. 
Crops 





Value | 
4 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... 2 


Revorts of Inspectors 
Unsatisfactory 15 


About 16 or 17 years ago. 
John Hanson & Co, 
Yes. 


162 houses drained to Crimble Works. 
Cannot say. 


Mixed with refuse. Surface water included. 
joy. 


No land treatment. 
Do. 
Do. 


2 tanks, 28 feet x 20 feet, 2 feet 9 inch deep. 3 tanks, 20 feet x 
20 feet, 4 feet 0 inch deep. 
All together. 


Continuous. 


Alumino-ferric and lime. 
2 cwts. each per day. 


Automatically. 


2 filters. Total area 34 feet x 22 feet. 92 feet deep. 
Coke and tiles. 


Intermittently. 


One at outfall works. 


Side weirs. 


Cannot say, 


1895. 1896. 1897, 








25 tons per week, 


25s. per week. 
8s. per day. 


Gravitation. 


Above limit .., 


Analyses] 
Below limit 2 


4 a= 


ee —————————eeee_eeee NN ————————— 
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HUDDERSFIELD COUNTY BOROUGH.—DEIGHTON SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 


Whether sanctioned by L.G.B. 
Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 





Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement } 


CHEMICALS. | 
Nature 
(Juantity | 
How added | 

FILTERS. | 


Number and total area 


Construction 


Whether used continuously or intermittently, 


and (if the latter) whether on Dibdin’s - 
method 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works | 


Construction—whether fixed side weirs.) 
leaping weirs, or adjustable valves st 


| 
propartion of flow in sewer to average flow) | 
when storm overflows begin to act ia 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 

SLUDGE, 


Amount 





How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


| 
| 
Value 
WORKING EXPENSES. 
Labour 
Chemicals 
Pumping 
( Satisfactory ..., - 


Reports of Inspectors - 
‘a : (Unsatisfactory ... 20 


June, 1893. 

R. 8. Dugdale, C.E. 

No.. By special Act of Parliament. 

About 9,000 acres with a population of 80,000. 
7,000,000 gallons. 


Both domestic and trade refuse. Surface water is included. 


3,650. 


61 acres. Works and tanks stand on 7$ acres. 


No land filtration, 


24 tanks having a total capacity of 211,200 cubic feet. 


Used separately. 


Continuous. 


Lime (Buxton) and Copperas. 

4°5 grains of lime and 40 grains of copperas per gallon on an 
average. 

Lime as thin milk of lime some distance before the copperas. 


24. Total area 4,464 yards. 


Polarite filters, which are being taken out and replaced by 
cinder filters worked on Dibdin’s method. 


2 on line of sewers and 1 a4 outfall works. 


Mostly fixed side weirs, remainder are leaping weirs. 
6 to l. 


£15,615. 
\ Works £102,000. 


| 





1895. 1897. 





4,049 tons (cake). | 11,744. 6,315. 
: 
Tipped to form a banking, except a little blown on to waste 
land. 


v 
None. None. None. 


£2,314; 8 11. nt eer. . £2,657 17°10. 

£1,170 2 90. 
(Ferozone and Baux- 
| ite precipitant.) 


| 


£3612 1 3. 


£2.020' 2 6. 
, (Ferozone.) 


(Ferozone.) 








Above limit ... - 
Analyses tk 
Below limit ... 3 


Appendix 4. 


2980 ROYAL COMMISSION ON SEWAGE DISPOSAL: 
ee 
Appendix 4. 


LIVERSEDGE URBAN DISTRICT.—LIVERSEDGE SEWAGE WORKS. 


Date completed and brought into operation 26th November, 1885. 

Engineer Charles Gott, C.E, 

Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained Liversedge only. Area 2,129, acres3 roods 12 perches, Population 
Average daily flow of sewage in dry weather. 800,000 gallons, [14,300 (estimated) 


Nature of sewage (domestic or mixed with Bes Mixbdl Guith cee ieee 


refuse). Is surface water included 2 
Number of water closets in area drained 


( 


LAND. 
Total area 20 acres and 32 perches. 
Whether underdrained, and how? Part underdrained. 
Nett area upon which sewage can be treated | Yacres3roods 14 perches at present, but some 15 or 16 acres are 
available. , 
TANKS. | | 
Number and total capacity 9 tanks. 15,000 gallons. 
Used all together, or in series Jsed altogether. 


Whether flow of sewage continuous, or time) , 


ime allowed for setthng. 
allowed for settlement Tim ° 


CHEMICALS. 
Nature Iron ferris and lime. 
Quantity 3 ton per week. 
How added » |. A shght flow from mixing tubs. : 
FILTERS. 
Number and total area 9. Each 48 feet long x 21 feet wide. : 
Construction | Coke breeze. gods 
En GE ae naoualy or intermittent Ny: | Partly on Dibdin’s, but as an experiment. 
method J 
STORM OVERFLOWS. 
Number on line of sewers and at outfall works | One at the outfall works. + SCL BO TOA 


Adjustable valves. 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow Cannot say. 
when storm overflows begin to act 


COST OF— anced 
Land 


. y ¢ iy TZ} : { ; 
Laying out of land The sewage works, main sewers, buildings, and land cost 


” in £ stimated). 
Tanke ; | £40,000 (es ) 


{Kilters 





5 1896. 1897. 
SLUDGE, | ee ——s 
Amount | | ' : 








eure em. \ Part carted away by local farmers. Cannot ascertain amount. 


Cost, or | No return. © deed 
Return 

ay ThOR4 
PRODUCE. TOUS 


a ‘"} 
pbs | eeehaene and grass about £26 per year, less labour. 





Value 


WORKING EXPENSES, 
Labour 


‘Estimated £500 annually. 
Chemicals | 


‘ 


Pumping : | ic ‘s 


I ae 24 Above limit ... - 
{ atistactory 4. Analyses 
Reports of Inspectors - ‘ 


Below limit ... 2 
, 


( Unsatisfactory woe Jl 
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METHLEY URBAN DISTRICT.-GREEN LANE SEWAGE WORKS. | 


Date completed an¢ brought into operation | 


Engineer 

_ Whether sanctionea py L.G.B. 

_ Area and population or number of houses drained 
Average daily flow of sewage in dry weather 

_ Nature of sewage (domestic or mixed with pe) 


1893. 


} John Richardson, Esq., M.I.C.E., Methley and Leeds. 


Yes. 
23 houses. 
851 gallons. 


refuse). Is surface water included ? Domestic. Partially. 
_ Number of water closets in area drained None. 
_ LAND. 
: Total area 22 perches, 
{ Whether underdrained, and how? Yes. Land drain pipes. 
Nett area upon which sewage can be treated 10 perches. 
TANKS. 
Number and total capacity Four. 1,008 cubic feet. 
Used all together, or in series Series. 
Whether flow of sewage continuous, or time) | ’ 
allowed for settlement j Continuous. 
CHEMICALS. 
Nature ' None. 
Quantity Do. 
How added Do. 
FILTERS. 
Number and total area See above. 
Construction 





Whether used continuously or intermittently, | | 
and (if the latter) whether on Dibdin’s 
method i 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, ) 
leaping weirs, or adjustable valves j 


Rroportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF~ 
Land 


| 
: _ Laying out ot land 





Underdrained and levelled. 


Continuously. 


None. 


Do. 


Do. 


ie under lease from J. How. Cost cannot be divided. 














Tanks Total cost of: works £5,500. 
Filters +. are 
: 1895. 1896, 1897. ; 
PSE No record. No record. a o record. 
Blow dealt with Do. Do. Given away. 
oe Do. Do. No record. 
Cost, or ’ 
Return Do. Do. Do. 
pee VCE at Ae None 
TOps 
Value Do. Do. Do. 
peeeine EXPENSES. as a = iecamek 
our 
Do. Do. 
Chemicals Do. . 
Pumping Do. Do. 2% 
| Above limit ... - 
( Satisfactory ... J4 Analyses| ae 
Reports of Inspectors < Below limit ... - 


| Unsatisfactory pee 
1213. 


II 
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ee LL LLL LLL 


sae a MOXK BRETTON URBAN DISTRICT..-DAY’S CROFT SEWAGE WORKS. 


Date completed and brought into operation February, 1894. 

Engineer | J. L. Marshall. F 
Whether sanctioned by L.G.B. | Not laid before L.G.B. 

Area and population or number of houses drained | 34 houses. 

Average daily flow of sewage in dry weather 3,000 gallons. 


Nature of sewage (domestic or mixed with trade F 
refuse). Is surface water included ? Domestic only. Only roof water. 


Number of water closets in area drained 


None. 
LAND. 
Total area 4 an acre : 
Whether underdrained, and how? Underdrained by a 6 inch pipe drain into which sewage after 


filtration percolates through the land. 
Nett area upon which sewage can be treated 


t 
TANKS. 
Number and total capacity One settling tank. 
Used all together, or in series 3,300 gallons. 


Whether flow of sewage continuous, or a 


allowed for settlement Continuous flow. 


CHEMICALS. 
Nature None 
Quantity Do. 
How added Do. 4 
FILTERS. r ee 
' Number and total area 2 sets of 2 each. 103 yards 7 
Construction Clinkers, coke breeze, and flue dust. } 


and (if the latter) whether on Dibdin’s 


Whether used continuously or Pon Diba} 
method 





STORM OVERFLOWS. | : 
Number on line of sewers and at outfall works | One storm‘overflow. 


Construction—whether fixed side weirs, | Side weir 2 inches high. 
leaping weirs, or adjustable valves 


Seopenrice of flow in sewer to average flow No record kept.™ The storm’ water"isvonlyf{roof water. 
when storm overflows begin to act 
COST OF— . sean 
ear on lease. 
Land £ay 


Laying out of land 


Tanks \ £120, 
Filters ; 


———— oS SS 


1895 1896.4 1897. 
SLUDGE. 


Amount 





How dealt with we 4 
Cost, or 
Return 


PRODUCE. : 
Crops , No record kept. 


Value gli 


WORKING EXPENSES. ik H 
Labour 


Chemicals 











Pumping ; | F 


f imit ... 
(Satisfactory .. 9 ea, Above limi 
R2ports of In>_ectors ; J (as ert 
| Unsatisfactory ene 4 
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MONK BRETTON URBAN DISTRICT.—SMITHIES’ SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? \ 


Number of water closets in area drained 


LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. . 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


’ 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Weil's, \ 


oe of flow in sewer to average isa 
Ww 


Construction—whether fixed side 
leaping weirs, or adjustable valves 


en storm overflows begin to act 


COST OF— 
Land 


Laying out of land 

Tanks 

Filters >. oe 
SLUDGE. 


Amount 


How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops’ 


Value 


- WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 
Satisfactory ... 13 


Reports of Inspectors { 
: Unsatisfactory... 3 


1213. 


May, 1898. 

Wade & Turner, Barnsley. 
Not laid before the L.G.B. 
154 houses, 

No record kept. 


All domestic sewage. Surface water included. 


None. 


4 an acre. 


Not drained. 


4 tanks, 17,388 gallons, or 8,694 each set of two. 


In series. 


Flow continuous in each series. 


Spence’s alumino-ferric. 
No record kept 


In a solid block placed in channel. 


2 sets of 2 each. 343 yards area per set. 


Broken rubble, coke breeze, and sand. 


Filters used continuously each set (not Dibdin’s method). 


3 on line of sewer. 


1 at outfall. Weirs 2 to3 inches high. 


No record kept. 


£8 per year on lease, 


5 
Cost, including the main outfall sewer only, £912. 
1895. 


1896, 1897, 











No record kept. 








‘Above limit ... ~ 


Analyses 
see |Below limit ... - 


rs 


Appendix 4, 


Appendix 4. 
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SC 


PONTEFRACT BOROUGH URBAN DISTRICT.—KNOTTINGLEY ROAD SEWAGE WORKS. 


Date completed anc brought into operation 
Engineer 

Whether sanctionea by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with a 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method | 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side 


) weirs, } 
leaping weirs, or adjustable valves 





Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— | 
Land | 
Laying out of land | 
Tanks 
Filters 

SLUDGE. ; 
Amount 
How dealt with 
Cost, or 


Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 
Pumping 


Satisfactory s. 


Reports of Inspectors { ; 
Unsatisfactory ». 19 


1881. | 
Designed by Mr. W. Crutchley, carried out under the Borough ~ 
Wes [Surveyor. 


4,242 acres. About 13,000 population. 
340,000 gallons. 


Domestic and small quantity of trade refuse. 
included. 


About 300, 


Surface water is 


5 acres. 
Not underdrained. 


3 acres, but not,used for treatment. 


Three. 700.000 gallons. 
Altogether. 


Continuous. 


Lime. 
104 tons per yeait. 


B, popper, and mixed with sewage by water wheel. 


Two. 5,150 superficial feet. 


Enclosed. by brick walls, underdrained by perforated pipes, sar 
and rubble filtering medium. 


Continuously. 


Two on line of sewer. 
1 fixed, 1 adjustabl 


About 6 times dry weather flow insone case, about 12 times in the 
other. 


£880. 


£2,284 6s. Od., which includes the construction of a portion of 
the outfall sewer. 





1897. 


1895. 1896. 
Cannot give. 
Sold by auction for agricultural purposes. 
\ 
£516 6 £5 12 0 “ST ADeG 
None. 
Do. 
£185 10 9 £185 10 0° £185 10 0 
£52 0 9 £52 0 0 £52 0 0 
Above limit... — 
Analyses 
Below limit ... 12 
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PUDSEY URBAN DISTRICT.—SMALEWELL SEWAGE WORKS. Appendix 4. 
Date completed and brought into operation August, 1896. ; 
Engineer J. H. Rhodes and R. W. Cass. 
Whether sanctioned by L.G.B. There has beena slight departure from planssanctioned by the L.G.B. 
Area and population or number of houses drained | 20u acres. Population about 2,000, and 3 :nills. 
Average daily flow of sewage in dry weather About 84,000 gallons. 


refuse). Is surface water included ? Domestic, and mixed with trade refuse. Partly included. 


Nature of sewage (domestic or mixed with aed 
Number of water closets in area drained 


Unable to state definitely. 


LAND. 
Total area 5 acres 0 roods 34 perches. 
Whether underdrained, and how? Not underdrained. Falls naturally to beck. 


Nett area upon which sewage can be treated About 14 acres by irrigation besides the filter beds. 
TANKS. 
Number and total capacity 3 tanks. 115,000 gallons. 


Used all together, or in series Can be used altogether or in series. 
Wheti i i : 
mene ee LORS continuous, or ae Time allowed for settlement. 


Construction ~ Ballast 9 inch, rough stone 9 inch, fine stone 9 inch, rough 


ashes 5 inche thick, tine ashes 10 inch thick. 


CHEMICALS. 
Nature Alumino-ferric. 
Quantity About 12 tons per annum. 
How added In mixing race as the flow requires. 
FILTERS. 
Number and total area Nine. 2,000 square yards, 
| 


and (if the latter) whether on Dibdin’s 


method 


Whether used continuously or intermittently, 
} Intermittently. 





STORM OVERFLOWS. 
_ Number on line of sewers and at outfall works | One. 


Construction—whether fixed side Hive Leaping weir. To be altered to automatic. 


leaping weirs, or adjustable valves 





oe te of flow in sewer to average flow When altered the overflow level will be 3rds of the diameter 
when storm overflows begin to act } of the sewer. 














COST OF— 
Land £700. 
Laying out of land Not laid out. 
Tanks £508 14 8. 
Filters £446 8 6. 
SLUDGE. 1895. 1896. ‘1897. 4 
Amount In5months 68 cart] 134 cart loads. 
loads. 
How dealt with By farmers. 
Cost, or 
Bean Nil. £310 0 sit OR) 
ai ? Do. Nil. Nil. 
en Do. Do. Do. 
(5 months.) 
WORKING EXPENSES. £40 5 6 £8% 14 8 
Labour 
£13 18 9 oom tieeo 
Chemicals 
. Do. Nil Nil. 
Pumping 
; Satisfactory ... 19 Above limit ... 1 
Reports of Inspectors | Analyses| lowe tint : 
Unsatisfactory... 1 LADOROW. tHE) «22 
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Appendix + SHEFFIELD COUNTY BOROUGH.—SHEFFIELD SEWAGE WORKS. 
Date completed and brought into operation 1886. (Information not supplied by Authority.) 
Engineer A. G. Alsing. 
Whether sanctioned by L.G.B. | Yes. 
Area and population or number of houses drained : 
Average daily flow of sewage in dry weather 15,000,000 gallons. 


Nature of sewage (domestic or mixed with i Aico ititrade retise. ae 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 22 acres. 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 90 tanks. 3,000,000 gallons. 
Used all together, or in series - In series. 


Whether flow of sewage continuous, or time | 


allowed for settlement Time allowed. 


CHEMICALS. 
Nature Lime. 
Quantity | About 7 grains per gallon, : 
How added Mechanical mixers, 
FILTERS. 
Number and total area | 6 filters. a 
Construction Earth bank with coke breeze medium. 
; 


Whether used continuously or intermittently, eur His 
ange the latter) whether on Dibdin’s Dibdin’s. 
metho 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | Several on line of sewers, one at outfall works. 


Construction—whether fixed side weirs, 


! : : Fixed side weirs and leaping weirs. 
leaping weirs, or adjustable valves 


gies of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 
SLUDGE. 1895. 1896, 


Amount , gel, =) i ae | SaaS eee 





1897, 


. How dealt with Tipped on special tip. 
“Cost, or 
‘Return 


PRODUCE. 
Crops 


ee 


Value 


WORKING EXPENSES, 


Labour 


Chemicals 





ES a7 Ae a i hace aes 


Pumping 


Satisfactory ... 1 Above limit ... - 


Reports of Inspectors { Analyses 


Unsatisfactory ... 36 Below limit ... 7 


— 


& 
4 
4 
5 
i 
v 





wey Sea 
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UPPERMILL URBAN DISTRICT.—HALLS, UPPERMILL, SEWAGE WORKS. 


Date completed and brought into operation 29th July, 1896. 
Engineer Mr. T. S. McCallum, Manchester. 
Whether sanctioned by L.G.B. Yes. 


Area and population or number of houses drained 180 acres.” fs Population about 1,600. 
Average daily flow of sewage in dry weather 16,000zgallons, 


Nature of sewage (domestic or mixed with trade | Domestic sewage. A considerable portion of surface water 
refuse). Is surface water included ? conveyed to works. 


Number of water closets in area drained 15. 
LAND. 
Total area 1 acre O roods 2 perches. 
Whether underdrained, and how? | This portion of work not yet executed. 
Nett area upon which sewage can be treated Nearly 1 acre. 
TANKS. 
Number and total capacity Twotanks. Each 13feet3inch x 9 feet Oinchdeep. 15,0U0gallons. 
Used all together, or in series nena together and sometimes singly, according to flow. 


Whether flow of sewage continuous, or et | Continuous flow 


allowed for settlement 


CHEMICALS. 
Nature Alumino-ferric at present. 
Quantity 
How added Basket in inlet channel. pong, 
RIDTERS. {Twofilters. Each18feetOinch x 15 feet 0 inch=60 square yards. 
Number and total area | 40 square yards of cinder filters to be added. 
: About 2feet 5inch filtering material in centre, made up as follows:— 
Construction | Sand 7 inch, polarite 6 inch, mixed with 4 inch of sand, pea gravel 


2 inch, bean gravel 3 inch, walnut gravel 2 inch, boulders 5 inch. 


and (if the latter) whether on Dibdin’s Intermittently. 


Whether used continuously or intermittently, 
method } 


STORM OVERFLOWS. 


_ Number on line of sewers and at outfall works | TWo on sewers and two at works. 


Construction—whether fixed side weirs i i i k 1 
‘ ; : ’ sewers practically fixed side weirs, at works one automatic 
leaping weirs, or adjustable valves \ rp ais qd one fixed overflow between tanks and filters. 

















Prato of Bo do sero, areragn 80m) 410 times (ll not yet afar) 
COST OF— 

Land £65C. 

Laying out of land Not done yet. 

Tanks About £250. 

Filters About £200 (not including filtering material). 

7 

SLUDGE. 1895. 1896. | 1897, 

Amount | Sig 


How dealt with Run into lagoons, dried and carted away for manure by farmers. 








Cost, or 
Return 
PRODUCE. 
Crops No value. 
| Value Dp. 
WORKING EXPENSES. 
Labour £29 11 5} for year ending 31st March, 1898. 
Chemicals Ee rk Do 
Pumping None. Do Other expenditure £49 6 5 


Above. Jimit *... 3 


Satisfactory foe a tA) | 
Reports of Inspectors { Analyses Bara i 


Unsatisfactorv ... 7 


Appendix 4 
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WATH-ON-DEARNE URBAN DISTRICT.—WATH SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 


refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 


allowed for settlement 


CHEMICALS. 
Nature 


Quantity 
How added 
FILTERS. 


Number and total area 


Construction 


Whether used continuously or intermittently, 
and (if the latter) whether on Dibdin’s 


method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works 


Construction—whether fixed side see 


leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 


when storm overflows begin to act 


COST OF~— 
Land 


Laying out of land 
‘Tanks 
Filters 


“SLUDGE. 


Amount 

How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES, 
Labour 


Chemicals 
Pumzing 


Satisfactory 
Reports of Inspectors 
Unsatisfactory 


w. 14 


———- 


1892. ‘ 
The late Mr. H. A. Johnson, of Sheffield. T 
Yes. 

2,353 acres. Population 8,238 in 1897. 

155,000 gallons. 


The sewage is mixed to some extent with trade refuse. Surface 
water, including roof water, is partially included. 


Estimated number 75. 
Nearly 63 acres. 


Not underdrained: 


Land very unsuitable. Available area about 54 acres. 


Four. 27,000 gallons each. Total capacity 108,000 gallons. 


Used in series. 


From 2 to 3 hours allowed for settlement. 


Alumino-ferric and lime. 
20 tons alumino-ferric per annum. 25 tons lime per annum. 


Hand mixed. 


5 filters. Total arae 3,600 square feet. 


f Brick and concrete walls, concrete floors, filtering medium 
(gravel and polarite. 


Intermittently. Not on Dibdin’s method. 


8 on line of sewers. 1 at outfall works. 
3 valves. Remainder fixed side weirs. 
{ The overflows begin to act when there is from three to four 


| times the ordinary amount of sewage in sewers. 


ST40,41 4 


} All included in one contract. 


J 


1895. 1896. ______ 60s 
700 cubicyards(estimated) 


Not dealt with. 











£149. £161. £157. 
£50. £55. £50. 
£30. £30. £35. 
Above limit 1 
Analyses| : 
Below limit = 
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WORSBOROUGH URBAN DISTRICT._-BIRDWELL COMMON SEWAGE WORKS, Appendix 4 
Date completed and brought into operation 1884. 
Engineer | W. Senior, Esq., Barnsley. 
Whether sanctioned by L.G.B. | 


Area and population or number of houses drained 20 houses. 
Average daily flow of sewage in dry weather 400 gallons (estimated), 


Nature of sewage (domestic or mixed with trade IN 
si : 1 1estic.= No surface water. 
refuse). Is surface water included ? \ Domest : 
Number of water closets in area drained None. 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 4, 
Used all together, or in series All together. 


Whether flow of sewage continuous, or time | ; 





allowed for settlement Comtanens, 
CHEMICALS. 
Nature 
Quantity | 
How added 
FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 
method 
STORM OVERFLOWS. 
Number on line of sewers and at outfali works 
Construction—whether fixed side weirs, ) : 
leaping weirs, or adjustable valves f | 
Properties of flow in sewer to average flow) | 
when storm overflows begin to act 
COST OF— eee 
| te Leased. 
: 


Laying out of land \ About £20. 


J 


Tanks 
Filters 
SLUDGE. 


Amount 





1896. 1897. 





How dealt with 
Cost, or 


Return 


| 

| 

1 

| 

PRODUCE. 

Crops 
Value 


WORKING EXPENSES. | Ske | 
Labour | cneeee a 


Chemicals 


Pumping 








; Above limit 
Satisfactory ... 


Analyses- a- 
Reports of Inspectors eee | Below limit ... - 


Unsatisfactory ~ 
Outlet always submerged and pollution hidden. Zz 


ia 


1213 
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Appendix 4. HEMSWORTH RURAL DISTRICT.—WRAGBY SEWAGE WORKS. 


a 


Led 


Date completed anc brought into operation 
Engineer 

Whether sanctionea py L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with ni 
refuse). Js surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


- Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement J 


CHEMICALS. 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, ) | 
method 


STORM OVERFLOWS. | 
Number on line of sewers and at outfall works 


. ‘ 
weirs, \ 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


Construction—whether fixed side 
leaping weirs, or adjustable valves 





COST Or 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 





How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


ee 


Satisfactory Ae 
- Reports of Inspectors { ; 
Unsatisfactory ... 2 


(nformation not supplied by Authority.) 7 


No. 
20 houses. 


Domestic. Yes. 


3 tanks. 
Tn series. 


Continuous. 
Alumino-ferric. 


Put in channel. 


2 filters. 


Sand and coke breeze. 


Continuously. 


None. 











1895. 1896. 1897. 
None. None. None. 
| 
{ Above limit ... 1 
F Analyses 3 


| Below limit 
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HEMSWORTH RURAL DISTRICT.—TAYLOR WOOD COTTAGES’ SEWAGE WORKS Appendix 4. 
Date completed and brought into operation ; (Information not supplied by Authority.) 
Engineer 
Whether sanctioned by L.G.B. No 


Area and population or number of houses drained | 8 cottages. 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included 2 


Number of water closets in area drained 


LAND. 
Total area 


Domestic. Yes 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 2 tanks. 
Used all together, or in series In series, 
Whether flow of sewage continuous, or time Continuous. 
allowed for settlement 
CHEMICALS. vba et oeed (s+ 
Nature Alumino-ferrie, 
Quantity 
How added Put into channel. 
FILTERS. 
lter. 
Number and total area 1 filter 
Construction Sand and coke breeze. 
Whether used continuously or intermittently, ue it 
and (if the latter) whether on Dibdin’s Continvonsly, 
method 


STORM OVERFLOWS. 


Number on line of sewers and at outfall works | None. 


Construction—whether fixed side Wes, | “He, 
leaping weirs, or adjustable valves J | 
| 


Proportion of flow in sewer to average flow Do. 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 
Amount 





1896. ir re 1897. 


{ 
[ Someries ees nlrntmire Sth ppt 
| 18958 


» How dealt with 


Cost, or 





Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Oe cere nn, 5 ee cena ctatny a si 


ee ed, em 


Pumping 





Ak imit 
Satisfactory ... 1 f Above li 


Analyses is 
Unsatisfactory (Below limit ..." - 
nsatisfactory ... — 
K K 2 


Reports of Inspectors { 


1213. 
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a SINT TS 


Appendix 4 HEMSWORTH RURAL DISTRICT.—FOULBY SEWAGE WORKS, 
Date completed.anc brought into operation (Information not supplied by authority.) 
Engineer 


Whether sanctionea by L.G.B. 
Area and population or number of houses drained | 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade| | D ash. Pe 
refuse), Is surface water included ¢ J POEECR UES Peer 


Number of water closets in area drained 


LAND. 
Total area 


No. 
14 houses. 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity | 2 tanks. 





Used all together, or in series 


Whether flow of sewage continuous, or time | 
allowed for settlement 1 


CHEMICALS. 
Nature 


Continuous. 


Alunino-ferrie. 





(Quantity 
How added 


FILTERS. 
Number and total area | One filter. 


Put in channel. 


Construction Sand and coke breeze. 


Whether used continuously or intermittently, 


and (if the latter) whether on Dibdin’s+ | Continuously 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works | None. 


Construction—whether fixed side weirs, | | 


leaping weirs, or adjustable valves fi Do. 
Proportion of flow in sewer to average flow) | 
when storm overflows begin to act ie Do. 
COST OF— | 
Land 


Laying out of land 


Tanks 





Filters | 





SLUDGE | | 1895. 1896. 1897. 


Amount | ; “|, Cae ; - 





How dealt with 

Cost, or 

Return 
PRODUCE. 


Crops None. None. None. 


Value 


WORKING EXPENSES. 
Labour 


Chemicais 





Pumping 


\ 





( Satisfactory 


~I 


Above limit ... 
Reports of Inspectors Analyses 


7 Unsatisfactory te & Below limit .., - 


woe 
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SADDLEWORTH RURAL DISTRICT.-GREENFIELD AND FRIEZELAND SEWAGE WORKS. — Appendix 4, 





Date completed and brought into operation 


Engineer Mr. T. 8. MeCallum, Manchester. 
Whether sanctioned by L.G.B. Yes. 
Area and population or number of houses drained | Population 1,600. 
Average daily flow of sewage in dry weather 16,000 gallons. 
Nature of sewage (domestic or mixed with trade} Domestic sewage. Portion of surface water conveyed — to 
refuse). Is surface water included ? J ~ works. . 
Number of water closets in area drained | 
i 
LAND. | 
Total area 23 acres. 
Whether underdrained, and how? Not yet executed. . 
Nett area upon which sewage can be treated 1 acre. 
TANKS. | 
Number and total capacity | 9tanks. Each 13 feet 0 inch diameter x 9 feet 0 inch deep. 
| 14,931 gallons. ane 
Used all together, or in series ' Sometimes together, sometimes singly, according to flow. 





Whether flow of sewage continuous, or time) | Continuous flow. 


allowed for settlement fi} 
| 
CHEMICALS. | Phi P 
Nature | Alumino-ferric. 
Quantity | About 6 ewt. per week. 
How added Basket in inlet channel. 
FILTERS. : eels oa) Bo aanavacstirds 
Number and total area | 2beds. Each 17 feet 3 inch x 15 feet Oinch. 57 square yards. 
| 51 ilteri rial in centr lows :-— 
ructi About 2 feet 5 inch filtering material incentre, made up as fo 
Construction Sand 7 inch, polarite 6 inch, mixed with sand 4 inch, pea gravel 
Whether used continuously or Pate netant i 1 | 2 inch, bean gravel 3 inch, walnut gravel 2 inch, boulders 5 inch. 
and (if the latter) whether on Dibdin’s,  Intermittently. 
method J 





STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


3 on sewers, 1 at works. 


Construction—whether fixed side weirs,) Fixed weirs on sewers. Automatic arrangement at works. 
leaping weirs, or adjustable valves J 


Proportion of flow in sewer to average flow| | 7 to 10 times. 
when storm overflows begin to act J] 


COST OF— | 
Land £714. 


Laying out of land ' Not yet done. 
Tanks 
Filters 


SLUDGE. 


Amount 





1895. | 1896. 1897. 





\ { . 
: . tu I avoons, dried and used as manure by farmers. 
How dealt with Run into lagoons, ¢ é : : 





Cost, or 


Return 
PRODUCE. 

Crops 

Value 


WORKING EXPENSES. 
Labour 


Chemicals 
None. 


; 
Pumping | 
| 


per PR a ee 


ae ? ‘Above limit 

(Patistact ry +. 16 Analyses: oy 

Reports of Irspectors - | Ralowsdixhit 
| Unsatisfactory we oo 
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SADDLEWORTH RURAL DISTRICT.—ROYAL GEORGE AND GRASSCROFT SEWAGE WORKS. 


Date completed and brought into operation 
Ergineer 

Whether sanctionea by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained | 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 


J 

| 

{ 

Number and total capacity | 

Used all together, or in series | 

Whether flow of sewage continuous, or time) | 

allowed for settlement Wel 

CHEMICALS. 

Nature 


Quantity | 
How added | 


FILTERS. 
Number and total area 
Construction 
Whether used continuously or intermittently, } 
and (if the latter) whether on Dibdin’s 
method i 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 





Construction—whether fixed side weirs, | 
leaping weirs, or adjustable valves | 


Proportion of flow in sewer to average flow) | 
when storm overflows begin to act yi 


COST OF— 
Land 
Laying out of land | 
Tanks | 
Filters 


SLUDGE, 
Amount | 





How dealt with 
Cost, or 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES. 
Labour 


Chemicals 


Pumping 


Sm =p a 


[ Satisfactory 
Reports of Inspectors - 


soe 10 


| Unsatisfactory tee 


Mr. T. S. MeCallum, Manchester, 
Yes. 

Population 990, 

9,900 gallons. 


Domestic. Portion of surface water conveyed to works.. 


1 acre. 
Not yet executed. 


2 acre. 


I tank. 14 feet 0 inch diameter x 10 feet Oinch deep, 9,583 gallons. 


Continuous 


Alumino-ferric, 

About 5 ewt, per week. 

Baskes in inlet channel. 

2 beds. Each 14 feet 3 inch x 12 feet Oinch. 38 square yards. 

[ About 2 feet 5 inchfiltering material in centre, made up as follows:— 


Sand 7 inch, polarite 6 inch, mixed with 4 inch sand, pea gravel 2 
| inch, bean gravel 3 inch, walnut gravel 2 inch, boulders 5 inch.. 


Intermittently, 


2 on sewers, | at works,| 


Fixed weirs on sewer, automatic arrangement at works. 


7 toL10 times, 


£324. 


Not yet done. 





1895. 1896, 1897, 





Run into lagoons dried and used for manure by farmers. — 








None. 


| Above limit ©... 
Analyses- ; 
| Below ay es 


, APPENDIX. 













' WAKEFIELD RURAL DISTRICT.~ ALVERTHORPE SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


ature of sewage (domestic or mixed with trade 
refuse). Is surface water included ? 


Number of water closets in area drained 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated 


ANKS. : 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement J 


CHEMICALS. 
Nature 
Quantity 
How added 


FILTERS. 

Number and total area 

Construction . 

Whether used continuously or intermittently, | 
and (if the latter) whether on Dibdin’s 
method J 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


ee of flow in sewer to average flow 
when storm overflows begin to act 


Laying out of land 


| 


1889. 

Arthur Fawcett, Assoc. M.Inst.C.E., Wakefield. 
Yes. 

1,017 acres. 5,000 population. 

300,000 gallons. 


Domestic and trade refuse. Surface water included. 


Comparatively few. No exact record. 


11 aeres 1 rood 10 perches. 


Not underdrained. 


Six. 245,000 gallons. 


In two series. 


Continuous. 


Lime and alumino-ferric. 
100 tons of lime of 24 tons of alumino-ferric. 


Milk of lime and afterwards alumino-ferriec in block. 


Two, .303 square yards. 


Coke breeze. 


Te Mee fe 
Intermittently. Not on Dibdin’s method. 


Four. 


Fixed side weirs. 


No record. 


£1,850. 


Not laid out. 


945 — 














To record 
Tanks No records 
Filters Do. 
8 | 1895. | 1896. 1897. 
-.... No record. No record. } No record. 
Amount No record 


Dried in lagoons and then carted away by the farmers, 6d. and 


, .: . : } in eC f ) ; 
eo one with gd. a load being given them for removing It 








i 
1 
| 
| 
Cost, or | | 
_ Return | 
RODUCE. (ide Crass Grass. 
Crops Prag) 
£12 212 
Value | ‘ 
. | | 
WORKING EXPENSES. ras | 8084 
Labour £250, £255 | “ 
. ‘OTT £158 | £153 
Chemicals | 2210. , | 
} Wie £33. 
86 At}. u 
Pumping | £39 we 


(Above limit «. — 


{ Satisfactory ... 5 i slyses 


Reports of Inspectors < 


KU icf Belowiltmitibe v.00 
\ Unsatisfactory 23 
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WAKEFIELD RURAL DISTRICT.--SPRING LANE, CROFTON; SEWAGE WORKS. 


Date completed and brought into operation 


. } 
Engineer 


Whether sanctionea py L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 
Nature of sewage (domestic or mixed with trade \ 


refuse). Is surface water included ? J 
Number of water closets in area drained | 
LAND. 


Total area 
Whether underdrained, and how? 


Nett area upon which sewage can be treated | 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time) 
allowed for settlement | 


CHEMICALS. 
Nature 


Quantity | | 
How added 


FILTERS. 


Number and total area | 


Construction 


Whether used continuously or intermittently, | | 
and (if the latter) whether on Dibdin’s'- 
method | 

STORM OVERFLOWS. 


Number on line of sewers and at eutfall works | 





Construction—whether fixed side weirs, 1 
leaping weirs, or adjustable valves ped 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST Ol — 
Land 


Laying out of land 





Tanks 
Filters 


SLUDGE. 
Amount 


How dealt with 


Cost, or 


Return 


PRODUCE. . 
Crops 


a a ee 


Value 
WORKING EXPENSES. 
Labour 
Chemicals 
Pumping 


Sacisfactory aS «| 
Reports of Inspectors ae 
| Unsatisfactory wenn 


130 houses. 


Domestic sewage. 


One tank. 2,390 gallons capacity. 


Continuous flow. 
Alumnino-ferrie. 


Placed in channel. 


3 filters. 


Broken stone (three sizes), sand, and. polarite. 


Intermittently. Not Dibdin’s method. 





On land. 





Analyses | 
: \ Betow limit .. 





Above limit Be 


~* 


— S|. a « 


Ae i? 


APPENDIX. 


oat 





' WETHERBY RURAL DISTRICT._SHADWELL INDUSTRIAL SCHOOL SEWAGE WORKS 


Date completed and brought into operation 
Kngineer 
Whether sanctioned by L.G.B. 


Area and population or number of houses drained 


Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with trade) 


refuse). Is surface water included ? 
Number of water closets in area drained 


LAND. 

Total area 

Whether underdrained, and how ? 

Nett area upon which sewage can be treated 
TANKS. 


Number and total capacity 


Used altogether, or in series 


Whether flow of sewage continuous, or time} 


allowed for settlement _ J 

CHEMICALS. 

Nature 

Quantity 

How added 
FILTERS.” 

Number and total area 

Construction 


Whether used continuously or intermittently, | 


and (if the latter) whether on Dibden’s - 


method J 


STORM OVERFLOWS. 


Number on line of sewers and outfall works 


Construction—whether fixed side wiers,) 
leaping wiers, or adjustible valves J 
Proportion of flow in sewer to average flow) 
when storm overflows begin. to act J 
Post OF— 
Land 


Laying out of land 
Tanks 
Filters 
SLUDGE. 
Amount 
How dealt with 
Cost, or 
Return 


PRODUCE. 
_ Crops 
Value 


_ WORKING EXPENSES. 
Labour 


Chemicals . 
Pumping » 


= { Satisfactory ... - 
Reports of Inspectors 
: | Unsatisfactory - 


1213. 





Several years ago. 


{ None. We'were guided by the advice of Dr. Cameron, Leeds. 
Medical Officer uf Health: 


fNo. We submitted’ the scheme to the Home Secretary, who’ 
lis the authority for Industrial Schools. 


180 pee and officers and Superintendent’s family. Say 200 
in all. 


Regret [ cannot give this, 


f There are 2 W.C.’s, lavatory, laundry and for the whole Institu 
(tion, kitchen sinks, &e. No. 
2 


ae 


20 acres. 


Ordinary land drains connected with beck, 


. Very little land below level of tanks. 


f2. Large, with ample capacity. 
( quantity:they will hold. 


Alternately. 


Do not know the preciss 


Plenty of time allowed for settlement. 


Alumino-ferri¢ cake, and at present oxynite being tried. 
About 30 grains to gallon. 


Put into drain before reaching tanks. 


No filtration. 
Do 


_A fairly satisfactory effluen: attained. 


Do. 


iW spent about £400 in the drainage aa, ee 
T cannot appor tion it. 


Iam sorry 








1895. . 1896. 


1897. 





; i 
| The tanks are Gee at intervals, and the sludge carried on 
jthe land. There is very little sludge, and the cost. is- very 
| trifling, as it is only a ques -tion of labour for the big boys 


| under detention. 


| 


Xo application to this system. 





‘Only the small cost of chemicals, quite inappreciable. 


, 


Above limit ... —- 
Analyses- ape 
| Below Tae eee 


Lu 
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YEADON URBAN DISTRICT.—YEADON SEWAGE WORKS. 


Date completed and brought into operation 
Engineer 

Whether sanctioned by L.G.B. 

Area and population or number of houses drained 
Average daily flow of sewage in dry weather 


Nature of sewage (domestic or mixed with any 
refuse). Is surface water included ? 


Number of water closets in area drained 


LAND. 
Total area 


Whether underdrained, and how? 


Nett area upon which sewage can be treated 


TANKS. 
Number and total capacity 


Used all together, or in series 


Whether flow of sewage continuous, or time 
allowed for settlement 


CHEMICALS, 
Nature 


Quantity 
How added 


FILTERS. 
Number and total area 


Construction 


and (if the latter) whether on Dibdin’s 


Whether used continuously or intermittently, 
method 


STORM OVERFLOWS. 
Number on line of sewers and at outfall works 


_Construction—whether fixed side weirs, 
leaping weirs, or adjustable valves 


Proportion of flow in sewer to average flow 
when storm overflows begin to act 


COST OF— 
Land 


Laying out of land 
Tanks 
Filters 


SLUDGE. 


Amount 

How dealt with 
Cost, or | 
Return 


PRODUCE. 
Crops 


Value 


WORKING EXPENSES, 
Labour 


Chemicals 
Pumping 
. f Satisfactory a) 


Reports of Inspactors - 


| Unsatisfactory ole 


ROYAL COMMISSION ON SEWAGE DISPOSAL: * 


EE RT RE en ET 


About 1881. | i § 
McLandsbro & Preston. al 
‘Yes. y 

* 
Mixed with trade refuse. Yes. * 


4 acres 3 roods 3 perches. | 


No. 


2 storage tanks, 3 settling tanks. 


Altogether. 


Continuous. 


Lime. 
16 tons per month 


Mixing machine. 





1 filter. Area 324 square yards. Two more in course of con- 
struction, with an area of about 600 square yards. 
Rubble and rough and fine clinkers. 


Intermittently. No. 


Adjustable valve. 


Leasehold, £74 15s. Od. per year. 


1895. 1896 





Given away. Stored up. Stored up. % 











£223 18 5 £285 2 5 “) 0 Sb iaae rae 
£5E 12 6 aT a ee £127 & 0 
i Above imit “)... =" 

Analyses- 


(Below limit ... 3 
























































Be a Vy aici . 
APPENDIX. CTA AVL WT G1) (ACER a ie f 
. 4. e.. 
SUMMARY. ppendix 4, 
Reports of Inspectors. Results of Analyses. 
om Percentage ° 
AND NATURE OF SEWAGE. 
Satis- © Unsatis- Above | Below _ | below limit. 
factory. factory. | limit. limit. 
| 
or CHEMICAL PRECIPITATION, yy ‘ 
) BY ARTIFICIAL FILTRATION | 
ceo THROUGH LAND: | . 
sticsewageonly - - 15215 « 56 7 4 36 cvs 
16 bl th i 3 75 
” 
\] FILTRATION : ; 
(mechanical?) filter, Domestic} 38 100 2 3 60 
sewage only, 
) Rapid (mechanical ?) filtration. Sew- _ _ — | = ae ‘. 
age mixed with trade refuse. . | 
e) Biological filtration. Domestic Sew- 7 32 1 = Ses 
age only. 
‘) Biolo ical filtration. Sewage mixed 8 2) -— _ = r 
with trade refuse, | f | ‘ 
TION THROUGH LAND: 
(g) Domestic sewage only ° P - 414 181 20 6 20 b 
' 
(A) Sewage mixed with trade refuse 100 100 3 7 70 : 
‘ 
‘AL PRECIPITATION OR SETTLE- ; 
(i) Domestic sewage only -— - 24 74 — Te 100 ‘ 
(7) Sewage mixed with trade refuse - | 15 148 —z 5) 100 , 
MENT OR CHEMICAL PRECIPITATION, 
ED BY FILTRATION THROUGH 
(ik) Domestic sewage only - -— - 684. 315 16 hae aa aw 43 e 
me i 
(2) Sewage mixed with trade refuse —- 176 256 14 23 62 : 
gi < ' 
TTLEMENT OR CHEMICAL PRECIPITATION, 
.LOWED BY ARTIFICIAL FILTRATION : 
« 
1) Domestic sewageonly - - - 205 75 13 7 35 
Sewage mixed with trade refuse —- 100 209 3 30 91 
‘to which the statistics refer is from Ist January, 1898, to 30th September, 1899. 
of impurity adopted is absorption of one grain per gallon of oxygen at 80° Fahrenheit. 
: 4 
“8 " 
wins i aot * . ferred 7A a >*Aun 7 ; vue 
wie ttt ' 
4 ‘ 
Mn : 
j ? 
‘ 
: , 


250 


sik it se are ree a 50 


Nork.—In judging the quality of Effluents for regular Month 
Others are classed as “fair” or ‘ poor ” 


for such Ammonia. 
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APPENDIX No. 





oe 


RIBBLE JOINT COMM I T’'T'E'E, 





y Reports, samples liberating less than ‘1 Alb 
according to the amount of Albuminoid Ammonia 


ParricvLars as to the methods of Sewage ‘Treatment adopted by Local Authorities in» 


ONTARTO 
tninoid Ammonia in parts per 100,000 are classed “ood” in the absence 
between these figures. In the following Tables the dividing line between gox 





ow 












































) OME } 
|; 


t 





| Number Average | N an of — Number of | Quantityien 
| Seta Fane Daily Flow of , ade We LUBE Mga k a uantity o | 
NAME OF AUTHORITY. Population, | ae Sewage i at ee Sea oe eae Precipitants used Preci itants u ed ie 
* | connected with pai as eee pene and Total Capacity eae ete Sp eee ee THEY Dial 
Sewers. Wee 2s eee Sharan of in Gallons. per Week. 
in Gallons. Same. , 
4 AP ae 5 4. ; (eee Pa eel ae 7 8. 
CHEMICAL PRECIPITATION 
ONLY. 
(A) DoMEstIC SEWAGE ONLY, | : lo 
Upholland Urban District Council (‘Ton- 300 60 7,800 = |3 tanks, 510 « Lime and copperas - | Lime 112lbs., cop- 
tine District), peras, 130Ibs, 
(B) SEWAGE MIXED WITH TRADE 
WASTE. é 
None - = - - : - - = oe aR — an oe a 
PRECIPITATION AND ARTIFICIAL 
FILTRATION. 
CHEMICAL PRECIPITATION AND 
RAPID MECHANICAL, OR ME- : 
CHANICO-BIOLOGICAL, FILTRA- 
TION, 
DOMESTIC SEWAGE ONLY, ; " 
Upholland Urban District Council - — - 745 149 17,000 = 2 tanks, 3.074 - ~~ | Lime and copperas - | Lime 126lbs., cop- | 
; peras, 200Ib, 
Ln) So Pye 
Darwen Corporation (Hoddlesden District) 500 120 11,000 — 2 tanks, 34,000 Ferrozone and alu-|lewt. -  « 
mino-ferric, _ ee 
rect Sorgen ee Council (Whittle- 2,200 308 1,600 = 2 tanks, 10,000 - - | Alumino-ferrie - 4 yy 
e-Woods District). 
= it Opa 
Chorley Rural District Council (Wheelton 1,600 155 1,600 = | : 
District). : -2 tanks, 12,812 Alunino-ferrie - i 
Chorley Rural District Council (Heapey 520 46 460 — | an) 00 oe 
District). F 7 a >. ‘ ry s ye] a tne 
Whorley Av ag District Council (Coppull 2,100 150 1,500 2 tanks, 4,375 Alumino-ferme - ae pe 
istrict . = 7 ye woe re 
Longridge Urban Distriet Council - — - 4.500 PN roe 80,000 2 tanks, 46,000 - | Alumino-ferric - 9 ewt. per week » = 3H 
1e District. , 
oO S$ Cc R wali oe | a. 
Lathom and Burscough Urban District | Estimated about 86 5,400 None - “-  ./1 tank, in 4 compart- | Alumino-ferrie. - 14 ewt. per week Py 
Council (Westhead). 430 ments; total capacity (Fiche nbd bode 
7,000. copole yoiings 
_ 
Preston Rural District Council (iib- 1,265 _ 23 whe , a wp 4 
chester). . | 
Nelson Corporation -  -. - -  . 35,000 6,500 600,000 — 7 tanks ; total capacity, | Alumino-ferrie - -— - Stons -« - 
Z about 800,000, 
Withnell Urban District Council (With- | Estimated «bout = 8,000 — 2 tanks ; total capacity, | ATMO Tee SS) Pete, - 2 
nell Abbey Distri:t). ,000 000. 
j : z 
Chorley Corporativi- = -«- « - 24,550 5,650 750,000 == 8 tanks; capacity, | Ferral Jy 














1,442,800, 


















ui) 


; : Haliyi- mw 


we Yard of 
24 Hours. 
11, 
iatisie 
modi bb 


. 


mt, tank 
t, 500 gallons 
re yard per 


us, two used 
ime; tank 
t, 31 gallons 


bew.t vi 
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replies from Local Authorities to queries put by the Joint Committee. 























e yard per 








ica Gr Land Area of Land | Amount of Sludge Is the Number 
3 é owned but not used Produced Day Treatment : af 
used for Filtrat:on for per Week, and how continued se les 
or Irrigation, Irrigation Purposes. Disposed of. — during the Night ? a 
; imit. 
ol 13. oe dL 15. 16. 
= lll sq. yds. - - 1} tons taken away | Yes 2 
by farmers. 
4 
1,066 sq. yds. - d4acres - 54 tons given ta | Yes - “) 
farmers. 
— 1 acre, 2 roods, 2 | About2tons puinped | Yes ee 
perches. into sludgecartand 
ut on land... 
lacre .- = ot ascertained, | Yes = 
given to farmers. 
14 acres - | = Not ascertained, | Yes ‘ a= 
| given to farmers, 
lf acres - — Not ascertained, | Yes 4 
' given to farmers. 
— 24 acres to be laid | 20 tons (wet). given Yes = 
out for irrigation. to farmers. 1 
None - 1,086 sq. yds. - 1,400 gallons ‘given | Yes 8 
| to farmers. 
~- = — a 4 
1 
8 aeres 125 acres About 40 tons, | Yes 4 
pressed, taken 3 
- away by farmers. 3 
2acres - - - | 2 acres - - -- Yes - 
‘ie ' 

-- 155 acres 100 tons sludge, Yes; till 9.30 p.m., By as 
pressed and sold and — afterwards (Mixturesof — 
to farmers, sewage stored till flter effluent 

: = ma ' morning in tanks. | and sand | 
{ | - wash.) 
: \ 4 y 
' : 


























Number Percentage 
of Total ts 
Samples Samples 
Below Samples. below 
Limit. - Limit. 
oy. 18. 19. 
2 4 50 
8 17 47 
8 8 100 
13 18 100 
8 8 100 
10 14 71-4 
10 10 100 
2 3 66°6 
D 9 Lis 
3 il | 430 
7 8 S75 
= 4 = 
I! 4 25 
5 8 62°5 
4 4 100 
20 25 80 
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Tank effluents. 
Portion of Upholland only 
(small volume), 








Filter effluents. 


Filter effluents (small dis- 
trict only. 


Filter effluents. 


Filter effluents. 


Filter effluents. 


Filter effluents. 
Tank effluents. 


Filter effuents. 

Sewerage scheme for the main 
portion of Lathom and Burs- 
sou awaiting. sanction of 
L. G. Board. : 

Irrigation eftiuents. 

Filter effluents. 


Tank effluents. 

Irrigation effluents. 

Filter effluents. ‘The clinker 
filters being constructed will 
be used as bacteria filters— 


intermittently. 





Filter effluents. 


| Brinseall sewage is to be 


treatel in future at the 
Abbey village; the tanks 


enlarged, and 54 acres of 
land laid out. =” 

Filter effluents. 
a svivwarl 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


RIBBLE JOINT COMMITTE E—continued. ‘ 





NAME OF AUTHORITY. 


ee Up 


PRECIPITATION AND ARTIFICIAL 
FILTRATION—continued. 


CHEMICAL PRECIPITATION AND 
RAPID MECHANICAL, OR MECHA: 
NICO-BIOLOGICAL FILTRATION— 
continued. 


DomESTIC SEWAGE ONLY—cont... 


Oswaldtwistle Urban District Council - | 


Brierfield Urban District Council -  - | 


SewAGE MIXED WITH TRADE 


WASTE, | 
Darwen Corporation - 


Adlington Urban District Council -.— - 


Chorley Rural District Council : 
(Heath Charnock District) 
(Anderton District) - - - 


ince-in-Makerfield Urban District Council 


CHEMICAL PRECIPITATION AND 
BIOLOGICAL FILTRATION. 


DOMESTIC SEWAGE ONLY. 
Walton-le-Dale Urban District Council - 


SEWAGE MIXED WITH TRADE 
WASTE. 


Horw.ch Urban District Council 


SUBSIDENCE OR SEPTIC TREAT- 
MENT AND BIOLOGICAL FIL- 
TRATION. 


DOMESTIC SEWAGE ONLY. 
Burnley Rural District Council (Altham) 


SEWAGE AND TRADES WASTE. 
Accrington and Church Joint Board - 


PRECIPITATION AND LAND FIL- 
TRATION. 


DOMESTIC SEWAGE ONLY. 
Barrowford Urban District Council- —- 


Chorley Commneaiae” Mieapey District)  - 


Rishton Urban aA Cound E 


Trawden Urban District Council = - : 


= VW 











| 


Population. 


15,000 


8,000 


38,000 


4,600 


1,100 
500 


22,000 


11,000 


15,000 


510 


Acerington, 
about 43,000 ; 
Chureh, 
about 7,000. 
5,500 
230 


8,000 


2,721 








Number 
of Houses 
connected with 
Sewers. 


3,800 


935 





83 
106 


2,671 | 


2,000 


3,100 


330 


Accrington, all 
except Baxen- 
den ; Church, 
1 426. 





728 


46 


1,460 
(50 unconnected 
—mostly farm- 
houses.) | 
316 


Daily Flow of 


(per 24 Hours) 





Average 


Sewage 


in Gallons. 


4, 


300,000 


150,000 


750,000 


1,000 
250,000 


250,000 to 
300,000 


450,000 


10,000 


1,225,000 


44,000 
8,350 


147,000 


31,000 _ 


turning 
Trade Waste 
into 
Sewers, and 
the Character of 
Same. 


5. 








2 
brewers. 


——~ ——_ 


33 
b:eweries. 





| 2 bleach works - 





Don’t know - 


Number of Firms 














Number of 
Precipitation Tanks 
and Total Capacity 


Precipitants used. 







Quantity of 
Precipitants used 








lime. 


2 circular tanks. 21,000 | Alumino-ferrie - 











. Qewts, + 













in Gallons. per Week. 
6. be 8. 
5 tanks; capacity, Alumino-ferric - 2 tons 
1.144,6.°0, | 
| | 
-4tanks; capacity, 180,000 Alumino-ferric and | 18 cwts. alumino- 
sulphuric acid to) ferric, and 14 car- 
make neutral. boys of acid. 
6 tanks ; 859,572 - Ferrozoneand alumino-| 47 ewts. - 
ferric. 
4 tanks ; 105,000 - - | Ferrozone - - | 16 ewts. - 
— - The sewers are connecte 
. “y odd 
4 tanks ; 411,180 - - | Lime, manganese 63 cwts. lime, 
liquor, and copperas. | ewts. copper: 
13 ewts. liquor. | 
C jaett 
on Gt 
3 tanks ; 900,000 - - | Alumino-ferric - - | 74 ews. - i 
5 tanks. Area, 5,895 | Alumino-ferric. Made) 35 tons - 
square yards. at works from bau- rer 
xite and sulphuric 
acid. tex lien \ 
: veragel 
Be to 'e 
- oem Fe 
ree eee teea 
2 covered septic tanks. — — ee l4 
Capacity, 6,037. Jae 
ia sd hase F 
6 tanks. Capacity, Half-ton of lime per =. 
1,900,000. day, used as open A 
septic tanks. Lime zi 
added to preserve a 7! 
alkalinity of sewage ‘lene 
: ; “ne 1th 4 
| 
2tanks. 87,529 - -/| Alumino-ferric- -|5ewts. - -- P| 
toebty “ 
2tanks. 11,137 - -/|Ferral -~ - - | 1 ewt. bag 
3tanks- -  -  -/| Alumino-ferrie and 1 ton = 7 


ibd : da 


- aol 


rs * 











Method 
| _ of using Filters 
aracter of 


une dealt with 
r Square Yard of 


11 


ether Intermittent 
Continuous), the — 





APPENDIX. PUCK) Apne 


RIBBLE JOINT COMMITTE E—continued. 








Area of Land 


used for Filtration 

















Intermittent ; 
efiuent 300 gallons 
per square yard. 


and rest 15 minutes ; 
- automatic syphonic 


| in operation, then 24 
hours rest. Coke 
, | filters 12 hours work 
| and 12 hours rest for 
| aeration, washing 
| 300 to 600 gallons. 

Intermittent ; some- 


MD, J vho undert 
- - Do. 


Pall 
ma | Intermittent - - 


~| Intermittent. 277 
gallons per square 
yard. 


Intermittent, liquid 
slightly coloured, 

| kept in filters 3 or 

| 4 hours. 

| ; 


Tank 
effluent, 55 gallons. 


| filters on Messrs. 
) are now being laid 
about one-third) is 





put on, and 
or Irrigation. 
per 24 Hours. 
_ Sh a 
tank | 8 acres - = 


1,000 square yards - 


3,350 square yards 


(used for sand wash- 


ing water only). 


About 24 acres - 


ake the treatment of the sewage 


- ot eed G. 


None at present ; 
land not suitable. 


3acres - - - 


| SP acres) 02) 9 


Sgacres- -~— - 











replies from Local Authorities to queries put by the Joint Committee—continued. 


253 





Number 











2,174 square yards- | 362 square yards - 


Ayrea of Land Amount of Sludge Is the oe Pempnlace 
owned but not used Produced Day Treatment os oF | Total oes . 
for per Week, and how continued Samples Samples ‘ Samites Sean 
, Above Below Samples. Below 
Irrigation Purposes. Disposed of. during the Night? 
Limit. Limit. Limit. 
: 13. : 14. 15. + 16. it rice 10s oe, el a ae 20, ” 
{ 
dacres ; tanks, arti- | 80 tons, wet, per | Yes = we 3 5 8 62:5 Irrigation effluents. 
ficial filters, and week. = 8 8 100° _| Filter effluents. 
reserve, 
2 or 3 acres 15 tons pressed | Yes = (ns 4 4 -- Tank effluents. 
sludge, carted on 10 — 10 — Filter effluents. 
land by farmers. 2 2 a= Thermal filter effluents. 
26 acres; only 15 | 170 tons wet sludge | Yes - 6 8 14 57 Filter effluents. 
suitable for irri- | stored in lagoons. | 2 _ 2 — Tank effluents. : 
gation. | The earth beds on which the 
water used for washing the 
filters is treated do not give 
a satisfactory effluent ; im- 
provements to be made. 
About l} acres - | 5 tons, disposed of | Yes ee) Da | 3 ll 14 78°5 Filter effluents 
to farmers. 
ae ing = = 25 = — | No samples. 
— = — — — —~ = No samples. 
About 14 acres 12 to 15 tons, dried; | Yes 5 9 14 64:3. | Tank effluents. 
to farmers. 3 8 11 72°5 Filter effluents. 
- Sewage from 1,200 houses in 
Ince is treated by the Wigan 
and Hindley authorities. 
Works set out with- | Not accurately as- | Treated until 12 1 — 1 — Tank effluents. 
in an area of 4 certained, Carted midnight with 5 11 16 68°75 Filter effluents. 
acres. away by farmers. alumino — ferric. 
Remaining night 
sewage passed 
into same tanks. 
3 acres, 2 roods, 22 15 tons. Taken to | Yes. Sewage stored 9 0 9 — Tank efiluents. 
yards, Council’s farm. in tanks. Filters 1 5 6 83 Filter effluents. 
run off. 
-- Inoperation8 months.| Yes - — 6 6 100 Filter effluents. 
No sludge. Septic treatment. 
— Septictanks. Small | Yes. As much as 8 — — . | Tank effluents. 
amount of sludge filters will deal i 1 8 12°5 Ordinary coke filter eflluents. 
only. We have with. 2 7 71:5 Therma Aerobie _ filter 
sludge presses. effluents, 
Six large Thermal Aerobic 
filters are being con- 
_ structed, so that all the 
sewage may be dealt with. 
Sacres - = — Yes - 1 6 if 855 Irrigation eftluents. All house 
drains not yet coupled up 
= to sewers, 
15 ewt. Carted on | Yes - - 2 2 100 ee effluents. Portion 
land. of Chorley Borough (small 
district). 
dacre - - 225 tons pressed | Yes 2 Ths - | 6 5 1 45°5 Irrigation effluents. 
sludge. Given to 
farmers. 
3acres - -  -| About 14 tons wet. | Yes = = 12 12 100 Irrigationeffluents, Allhouse 
Giyen to farmers. drains not yet coupled to 
























































| sewers, - | tisk 
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ROYAL COMMISSION ON SEWAGE DISPOSAL : 


ParticuLars as to the methods of Sewage Treatment adopted by Local Author 


RIBBLE JOINT COMMITT E E—continued. 


press 








NAME OF AUTHORITY. 


L 


a aa ee poe fh 


PRECIPITATION AND LAND. FIL- 
TRATION—continued. 
DOMESTIC SEWAGE ONLY—contd. 
Padiham Urban District Council 


Clitheroe Rural District Council (Barrow 
District). 


Burnley Rural District Council (Briercliffe 
District). * 

Burnley Rural District Council (Hapton 
District). 

Burnley Rural District Council (Read 
District). 

Burnley Rural District Council (Simon- 
stone District). 

Chorley Rural District Council (Euxton — 
District). 

Chorley Rural District Council (Eccleston 
District). . 

Preston Rural District Council (Grimsargh) 


SEWAGE AND TRADE WASTE. 
Chorley Borough (Botany Bay District) - | 


Blackburn Corporation — - - - 


Wigan Corporation - 


Clayton-le-Moors and Great Harwood 
Joint Board. 


Colne Corporation — - ae 


SUBSIDENCE AND LAND FILTRA- 
TION. 


DOMESTIC SEWAGE ONLY. 
Skelmersdale Urban District Council © - | 


Burnley Rural District Council (Sabden) 





Leyland Urban District Council 
Blackburn Rural District Council ; 
Clayton-le Dale District 
Ramsgreave District - 
“Salesbury District - 
‘Wilpshire District = - 


SEWAGE AND TRADE REFUSE. 
Clitheroe Corporation - -— - 


Pemberton Urban District Council - — - 





Ovmelcrk Urban District Council — - [ 
. | 

































































i ie a 
; Average Number of Firms ee 
Number er oe Nomber of Quantity of 
: of Houses y Trade Waste Precipitation Tanks Po Pe ct le 
Population. connected with "cli Se =. oe. and Tutal Capacity eRe — mae dl 
Sewers. (per 24 Hours) | the Character of in Gallons. per Week. =| 
in Gallons. Same. Pier 
2, 3. 4. B. 6. i 8. 
13,500 2,290 240,000 - 6 tanks. 360,000 - - | Copperas, lime and — 
alumino-ferric. 
270 75 7,200 — 2tanks. 10,900 - - | Alumino-ferrie - a 22 bee eee 
” 
2,255 270 25,000 — — Sewage passed into Burnley Co 
1,737 ) 239 23,900 — = - Sewage will shortly be passed into the 
990 { 168 19,800 a — Sewage passed into the Burnley 
516 | 31 3,100 — -- Sewage passed into the Burnley Co 
Seattered. J oa 5 ie 
1,200 80 500 — 2 tanks _ Alumino-ferrie - — ’ ai 
1,000 100 600 a 2 tanks, 7,500  Alumino-ferrie - | - e. pti 
432 = = =e = = = 
950 211 45,800 | 1 chemical works. 2 tanks 17,230 — - - | Ferral - - 2 cwts. = 
10,000 gallons 7 
daily. 
130,000 25,000 5,000,000 Several breweries 16 tanks, 3,000,000 | Alumino-ferric, fer- | 15 tons - 
| ; rozone, ferral, cop- : 
peras, or lime. * 
' j 
66,000 12,000 1,750,000 Some breweries - 1 tank, 140,000. Extra Lime and copperas - | 15 grains lime, 
tanks proposed, to grains coppe 
hold 1,500,000. | per gallon. — 
i : a 1 
Clayton 9,000 1,800 - 800,000 Soap works. 8 tanks, 356,250 - . -° Lime and copperas - | 4 tons 7 ewts. lime, | 
Harwood 12,000 - 2,500 3 tons 6 ewt 
pee | copperas, 
25,000 5,000 500,000 | 2 tanneries - 8 tanks, 221,000 Lime and copperas - 3 tons lime, 24 ewts 
es copperas. = 
5,500 1,000 Not taken - ; — Lime only- -  -|Norecord kept - | - 
‘aa a. Jet 
560 109 11,200 — “Small detritus chambers 2té 2 
6,800 1,216 91,000 a 2 settling tanks, 33,000 | = re. 
284 | 
239 
114 — - 2 tanks - - = = 
193 2 
413 
11,000 1,745 500,000 2 breweries — = A little alamino-ferrie | About 2 ewts. — 
occasionally. : 
21,000 4,000 400,000 2 breweries, | = ee sa 
r chemical works. E : - aereoae ®t ie 
6,797 in district, 1,750 165,000 4 small breweries. 8 tanks, capacity 83,000 None - - - -|None = 
1,300 outside, | 
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RIBBLE JOINT COMMITTEE ~continued, 





sive being replies from Local Authorities to queries put by the Joint Committee—continued, 


ee ee: — 
































































































treatment, 


+" : 
of Bee viliers x a Area of Land Amount of Sludge te tho Number Number Percentage 
i ea OF Lant P : 
ee intone, eS ‘ owned but not used Produced Day ‘Treatment | of at Tova et i R 
Character of 4 used for Filtration for per Week, and how continued pent ett les Samples. ee = ee 
iqui : ; , y Ww WwW 
We mee dealt with or Irrigation. Irrigation Purposes. Disposed of. during the Night ? be et ij > ; 4 
per Square Yard of Limit. Limit. Limit. 
Filter - Hours. 7" 13. =a 14. Lb. 16. 17. 18. 19. 20, 
H 
1 2 : Z a= 5 tons. Given to | Yes - : 5 2 13 15 86°5 _ trrigation efiluevi. Effluent 
= 93 acres funmieen | dilnedt with extraneous 
| ground water 
| Closets in town mostly on 
| pail system. 
Dero, A. weuhialingned - -| Verysmall, about a | Yes a 4 5 9 DDD Irrigation effluents (small 
¥ aid | . wheelbarrow full | district). 
= of | Bs |" = f _ = = | _ No samples. 
Se a = | Le i. — = — No samples. 
s: : ae a a = — | = — _ No samples. 
s fs | e =A | = — = = | No samples, 
as | 
— facre - - -|lgacres- - -| Unknown. Given| Yes - -  -| 3 6 | 9 66°5 Filter effluents. 
| to farmers. | / scan 
IPacres- - - = Unknown, Given Yes ee a — ) 1 | 1 100 Irrigation effluent. 
— f ‘ | } "io 
a ws er a 1 13 14 93 | Irrigation effluents. 
| } ) | 
| x ape am 15 ewt. Carted | Yes - 2 g ae 2 =a Tank effluents. 
— anh oS ards | wie iglatae 1 2 3 66-6 Irrigation effluents. 
8 y | a | | Portion of Chorley Borough 
ly / (small). 
; a r Ee ‘ 12°5 Tank effluents. 
‘ : 500 acres— 30 acres — - 260 tons of pressed Yes — - 7 1 8 ve oe be! 
eee rested bio. eae prepired | sludge given to- = | : S ia y peat Meri ea 
i # =i «n the two for downward fil- | | farmers or put on | | 2 2 5 60:0 acterla lter effiuents. 
ogically V Hay tip. ) | Small portion of sewage only 
filters — first in ration, | | treated on biological filters. 
eoorse ate iss . ) | 5 ps of biological filters 
in_ fine 8 d t ont down. 
Be a. per are | o be put down 
yard, é e : f Belts . Sold to Treated during night 1 9 10 90 Earth filter effluents. 
Intermittently, clari- | 370 acres | a0 acres _ 20 paces Sold to | pus | 9 1 mi 25 Irrigation effluents, 
fied tank effluent, 25 | | | _ Portions of sewage from 
gallons per square | | Orrell, Ince, Aspull, and 
yard, | | en treated at works. 
z Ee ees t ssed cake. Yes ae | 4 = 4 = Tank effluents. 
a 20 acres - - 10 acres | 45 Give Lex farmer. | | 9 5 14 35°5 Irrigation effluents. 
. « «a xores 2 Se oWH ep eied Mend carted | Day _ treatment 7 | 1 18 61:0 Irrigation effluents. 
—_ 17 acres tae away by farmers. continued for 19— | 
| _ hours, | 
| 
| | 
| . . 
| ; la : UAE ee : A = | aa | 15 15 100 Irrigation effluents. 
Ses paiperess > = ) =) Suen Given to farmers ee Diluted with extraneous 
| : ground water. 
3 : =| 5 16 68°5 Irrigation effluents (small 
— About 2 acres -|lacre - - eee manure on | Yes | 5 | ll | bietinetars ( 
Continuous, domestic ‘Sacres, 11 “addi. — 35 tons, Farmers Yes ee me Lary 5 DR i hae or 
sewage, 2,416 vallons. tional acres of land | eart away. | | : 
to be added. 
| i . 
; 2 By 4 5 . 5 100 Irrigation effluents. 
oe Shacres- = ° Se The tank effluent is filtered 
through sand and coke {il- 
ters before passing on to 
land. 
37 Aeron broad irri- | 33 acres. Used oc- | 374 tons (wet). | Yes = - -~ - 7 10 17 58°75 eee ae ners 
— res, casionally. ‘ged on land. house drains not yet 
gation. , : coupled ie sewers. 
: a A . 2 2 4 20 24 83 rrigation effluents. 
ee 120 acres - 12 aeres - a pag tte ies Diluted with extraneous 
2 | ; ground ee ; 
; aa neral ity) @/ Aas |) Ls ea 40) rrigation effluents. 
Alternately for_final | 30 scres-_- | 42acres-_ = =| es, ae gene a | —-9- —}- 49 —|--— 10 —- Pitter effluents: —— 


Oro 
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PARTICULARS as to the methods of lth Treatment adopted by Local A 








= om 











| 

ben cana 
Precipitants used. | Precipitants a e 
| 


















































< gags 





| -¢ 
| A vera, ‘j 
| é ge Number of Firms 
|. Number Det itiee at turning Number of 
; re of Houses ; Trade Waste Precipitation Tanks 
NAME OF AUTHORITY. Population, connected with | Sewage peo er and Total Capacity 
qunedis. (per #4 Hours) | the (haractenof in Gallons. os ere: eek 
in Gallons. Same. : 
= 2, 3. a 5. | 6 7. 8 
| 
BROAD IRRIGATION. | 
DOMESTIC SEWAGE ONLY. ’ ) 
| / 
Billinge Urban District Council —- 4,200 700 — = = | pats | Bo 
i | | 
| \ 
Biackrod Urban District Council 2,300 460 25,060 — — = LZ 
Clitheroe Rural District Council (Whalley | 1,025 205 64,800 — — == at 
District). r 
Clitheroe Rural District Council (Chat- | 750 160 a * 7,200 = — ae ss 
burn District). | 
Withne'l Urban District Council (Brins- — — 16,000 — as | et 
call District). a 
Blackburn Rural District Council : : | | 
Livesey District-. - - - - 2,733 2 = i : 
Pleasington District. - - - : 436 27 J 7 - 7 | “ . 
} | = 
NO SYSTEM OF SEWAGE 6 | 
DISPOSAL. : | 
Burnley Rural District Council (the ) . 
Districts of Cliviger, emnaent and | > 
Wheatley Lane) -~— - ata bs . 
| 
Wigan Rural District Council (the pee a _ ) 
Districts of Shevington, Wrightington, | / a = as - 
Parbold, Dalton, and Worthington) 
Withnell Urban District Council (portion | 
of) : - - - - 
Preston Rural District Council (Pen- 1,671 | 
wortliam). ae + | _ i 
4 2 =. =) ley 
Preston Rural District Council (Faring- 2,154 ; em. 
ton). ; 5 ; 
Fulwood Urban District Council. - 5,000 All - j. | 150,000 |None-  - -| - _ 
H { 
| 
‘Vest Lancashire Rural District Council 2,178 - = | ai oe wh No sewerage schemes, ekdeet aan k 
Croston Urban Distriet Council : = 2,034 — 4 _ = — There ate at prea 
Blacxburn Rural District Council : 7 
Mellor District - - - - - 1,138 No record an ee Ba - 
Balderstone District - - - - 510 ; . : 

z ‘ - ae 4 a | aoe : - 
Mellor District - - - - - bis | | |. iThe sewers are laid, nut 
Eeeleshill District - - : - 395 | b 
Yate and Pickup Bank District 6 581 i} a The se vers are laid, but u 

PARTICULARS NOT SUPPLIED. | 
Wood End Works — — = ne - % 
; i 


Burnley Corporation | 
) | Altham Works - 


tis Led | ALD 


"Stati ‘ieban, Treicict Council ie 





HES ws tageesd © ti) | 


e<t2 

















» 
_— ae 
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=4 6 2arten UF athe vai 
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plies from T.ocal Authorities to queries put by the Joint Committee—continued. 

















of using Filters Number Number Percentage 
‘whether Intermittent Area of Land Areaot Land Amouniesilndgs Te ehe “ of aE 
| or Continuous), the ‘ : owned but not used Produced Day Treatment Total , 
‘| f Pet oe pe used for Filtration fan per Wéek?tihd ‘how eeraad Saree es Samples Spies Samples REMARKS, 
| Waolunte dealt with or Irrigation. Irrigation Purposes. Disposed of. during the Night ? ae ona saeadel 
| per Square Yard of Limit. Limit. Limit. 
Filter ar per 24 Hours. 
Rel. 12. 13. 14, 15. 16. 7: 18. mele: 20. 
| ; | 
— 15 acres - — _ Yes - ’ —_ 2 2 100. Irrigation effluents. 
— 100 acres - — - Yes : - -- 4 4 100 Irrigation effluents. 
— 3 acres - : All used - - 2 ecartloads. Put Yes : - 1 10 ll 91 Irrigation effluents (small - 
on land. district). 
— 2acres - - - | All used - -  leartload. Puton Yes - _ 4 4 100 Irrigation effluents (small 
: land. : district). 
= Hacres + - Whole system under — Yes ’ a 8 15 53 Irrigation effluents (portion of 
_ reconstruction. | | . Withnell Urban District 
| Council). 
— S acres - dacre - — -- - 1 1 100 Irrigation effluent. 
_ a! 2 = = ie — -- — -- All small distriets. 
| 
“of ah at = _ — = — — No works at present. No 
samples. 
a ad u ee fy ) = = — — Schemein hand. Nosamples. 
o the Ormskirk Urban District Council sewers — = = a = i aS No samples. 
i? . | 
is na ire are, however, about to be commenced ay a = = a = = No samples. 
= — — — — — — ~~ = No samples. 
‘no connections have yet been made = =a i ne ze ‘os os No samples. 
1 no Eeanections have yet been made =~ = ae = id = an No samples. 
f 
8 ae 8 — Tank eftinents. 
7] 12 19 63 Irrigation effluents. 
| = “ = ee l 6 7 Biological filter _ effluents, 
Meepattity vskiir ae i i through coarse filter 
| only. 
- is = 3 3 100 Biological filter effluents, 
passed through coarse and 
. fine filters. 
7 at pe = sa CE 5 13 38 Irrigation effluents. 
Se a —_ a is { 4 16 20 80 Filter effluents. 
= 3 = 3 -- Irrigation effluents. 
_! 
002 
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an RIBBLE JOINT COMMITTEE—continued, 
SUMMARY OF RESULTS OF DIFFERENT METHODS OF TREA‘ 
r Namber Number 
Number spare 
‘ of | OR yoe?| | METHOD OF TREATMENT. — | of Samples 
: Authorities. o1Distrietal Linit. 
PRECIPITATION ONLY. 
1 1 | (A) DOMESTIC SEWAGE ONLY - - - 2 
= — (B) SEWAGE MIXED WITH TRADE WASTE None 
: CHEMICAL PRECIPITATION AND 
RAPID MECHANICAL, OR ME- 
CHANiCO-BIOLOGICAL, FILTRA- 
TION. - 
{1 “18 (C) DOMESTIC SEWAGE ONLY 61 
4 3 (D) SEWAGE MIXED WITH TRADE WASTE 19 
CHEMICAL PRECIPITATION AND 
BIOLOGICAL FILTRATION. 
1 1 (c’) DoMESTIC SEWAGE ONLY - - - 6 
1 1 (D’) SEWAGE MIXED WITH TRADE WASTE 10 
7 SUBSIDENCE OR SEPTIC TREAT- 
MENT AND BIOLOGICAL FIL- 
TRATION, | 
1 1 (E) DoMESTIC SEWAGE ONLY - — 
2 1 { (F) SEWAGE MIXED WITH TRADE WASTE 17 
( 
PRECIPITATION AND LAND 
= FILTRATION. 
9 ll (G) Domestic SEWAGE ONLY - st Ly 
6 5) (H) SEWAGE MIXED WITH TRADE WASTE | 38 
SUBSIDENCE AND LAND 
FILTRATION. 
4 4 (1) DOMESTIC SEWAGE ONLY-  - 7 
3 3 (J) SEWAGE MIXED WITH TRADE WASTE 18 
BROAD IRRIGATION. 
5 6 (K) Domestic SEWAGE ONLY- - - 8 
oe — (1) SEWAGE Mixep WITH TRADE WASTE | None 
8 17 NO SYSTEM OF SEWAGE DIS- 
(All small POSAL. 
except one. ) 
2 3 PARTICULARS NOT SUPPLIED: 
\ BURNLEY CorPoRATION, Woop END 20 
Works. 
; BURNLEY Corporation, ALTHAM 8 
Works. 
| STANDISH URBAN District CoUNCIL 7 
- ’ ras 
; f Not «.—Certain Authorities have two or more Outfall Works classified under dif 
y 
; ‘ 
} ee " 
r * 
sdareir 0h: : : _ 
tga nisnuii LT 




















oh Y a 








} ve rie 
Number | 


Below | 
Limit. 


113 
36 


11 


37 
43 


16 
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TABLE A, : 
ANALYSES OF SAMPLES OF SEWAGE 
State Method 
No. Authority. of Date. Time. of Remarks on Sample as received. — 
Weather. Purification. 
1900. 
1 Little Lever U.D.C. - | Showery 23 Aug. 2.20 p.m. Tanks and filters - | Clear, colourless. No smell . 3 - - - 
2 Crompton U.D.C. - -| Fine - 12 Sept. 12 noon Tank and filter - | Clear, colourless. No smell - - - - 
3 Cheadle and Gatley | Dry - 15 Aug. 12.30 p.m. Tanks and filters - | Clear, colourless. No smell - - - - 
U.D.C. 
4 Westhoughton U.D.C. | Fine + 28 Aug. 11.30 a.m. Land treatment - | Clear, colourless, trace of brown sediment. No 
(Marsh Brook). smell. os 
5 Hayfield R.D.C.  - Sa DEY onus 10 Sept. 1.30 p.m. Tanks and land - | Faint brown colour, trace of brown sediment. 
Very faint smell. 
6 Romiley U.D.C. - -| Dry - 13 Sept. 11 a.m. Bacteria beds - | Clear, colourless. No smell - - : - 
7 Hollingworth U.D.C. -| Dry - 6 Sept. 2.30 p.m. Tanks and filters - Hane eet colour, traces of brown sediment. 
o smell. ; 
8 Littleborough U.D.C. - | Fine - 10 Sept. 2.15 p.m. Tanks and filters - | Clear, colourless. No smell - - - - 
9 Ashton - on - Mersey} Dry - 29 Aug. 2 p.m. - Tanks and land - | Clear, colourless, trace of brown sediment. No 
U.D.C. ; smell. 
10 Wilmslow U.D.C. Showery - | 23 Aug. 10 a.m. Tanks and land - | Slightly turbid, no sediment. Faint soapy 
(Northern Outfall). smell. 4 
at Bucklow (Timperley) | Dry - 17 Sept. 1 p.m. - Tanks and filters - | Slightly turbid, brown sediment. Nosmell - 
R.D.C. 
12 Mossley Corporation - = 20 Sept. 2.50 p.m. Tanks and filters - a Scag tee with brown sediment. Faint 
earthy smell. 
13 Hindley U.D.C. (Hindley | Hot, dry ~- | 16 Aug. 3.15 p.m. Tanks and filters - | Clear, trace of sediment. No smell - - - 
Green). 
14 Chapel-le-Frith R.D.C. - | Dry - 12 Sept. 1 p.m. - Tanks and land - | Clear, colourless. No smell - - - - 
15 Disley R.D.C. - - -| Dry - 10 Sept. 4.30 p.m. Tanks and land - | Faintly turbid, no sediment. Soapy smell - 
16 Abram U.D.C. - -| Fine - 13 Sept. 4.30 p.m. Bacteria beds - | Clear, colourless, traces.of sediment. No smell 
Me Lymm U.D.C. - - -| Dry - 1 Aug. 2.30 p.m. aie and willow | Brown, with brown sediment. No smell - , 
eds. é 
18 Bowdon U.D.C.—- -| Dry - 29 Aug. 12.30 p.m. Tanks and land - mses ia traces of brown sediment. 
o smell. 
19 Royton U.D.C, - - | Fine - 12 Sept. 11 a.m. Tanks and filters - pea ee brown flocculent sediment. No 
smell. 
20 Ashton - in - Makerfield | Hot, dry 16 Aug. 12.45 p.m. Tanks and land - | Clear, trace of granular sediment. Nosmell - 
U.D.C. 
21 Bucklow R.D.C. (North- | Dry - 15 Aug. 1.30 p.m. Tanks and land - ipa colour, brown sediment. Very faint 
enden). smell. 
22 Bolton Corporation | Fine - 4 Sept. 11.45 a.m. Tanks and land - | Clear, colourless, small amount of brown sedi- 
(Rhodes Farm). ment. Very faint earthy smell. 
23 Alderley U.D.C. - - | Showery - | 23 Aug. 12 noon Tanks and land - | Slightly ee traces of sediment. Faint 
soapy smell. 
24 Wilmslow U.D.C. (South | Showery - | 23 Aug. 11 a.m. Tanks and land - | Clear, colourless. No smell - - - - 
Outfall). 
25 Westhoughton U.D.C. | Fine - 28 Aug. 1 p.m. - Tanks, filters, land | Clear, brown sediment. Nosmell - - - 
(Rogers Farm). 
26 Worsley U.D.C. (Booths- | Fine - 29 Aug. 2.45 p.m. Tanks and land - ee of grey sediment. Faint earthy 
town). smell. 
27 Macclesfield BoD Coa rye 5 Sept. 5 p.m. - Tanks and land _ - | Clear, colourless, some grey sediment. Very 
(Poynton). a faint smell, f 
28 Oldham Corporation -j| Fine - 5 Sept. 11 a.m. Tanks and filters - | Faint Balun little grey sediment. Faint 
smell. : j 
29 Mottram U.D.C. - -| Dry - 6 Sept. 10.30 a.m. Tanks - - - | Liquid clear, trace of grey sediment. No smell 
30 Failsworth U.D.C. - - | Fine - 5 Sept. 1.45 p.m. Tanks and filters - | Faint eae trace of brown sediment. No 
smell. 
31 Altrincham U.D.C. -| Dry - 17 Sept. 2 p.m. - Tanks and land - eee with brown sediment. Slight earthy 
smell. 
32 Hale No. 2 Outlet - -| Dry - 29 Aug. 11 a.m. Tanks and land Almost clear, little brown sediment. No smell 
33 CA R.D.C. (Offer- | Dry - 13 Sept. 1 p.m. - Tanks and filters - | Pink colour, trace of sediment. Faint smell - 
on). 
34 Denton U.D.C. - -| Fine - 30 Aug. 1.45 p.m. Tanks and filters - | Almost clear, no sediment. Very faint smell - 
35 Kearsley U.D.C. - - | Hot, dry 14 Aug. 1.10 p.m. Tanks and filters - | Fairly clear, traces of grey sediment. No smell 
36 Swinton and Pendlebury | Fine - 4 Sept. 12.45 p.m. Tanks and filters - | Liquid clear, little grey sediment. Slight 
U.D.C. (Pendlebury). earthy smell. 
37 Urinston and Flixton | Fine - 14 Sept. 9.30 a.m. Tank effiuent - | Liquid faintly turbid, trace of dirty sediment. 
J.8.B. ; Very faint smell. 
38 Stockport Corporation - | Dry - 15 Aug. 10 a.m. Tanks and land - | Faintly turbid, brown sediment. Faint smell - 
39 Droylsden U.D.C. - -| Fine - 5 Sept. 3 p.m. - Tanks and filters - ges ele vapid, quantity of brown sediment. 
‘aint smell. 
40 Marple U.D.C. - - |, Dry - 13 Sept. 12 noon Tanks and filters - | Faintly turbid, trace of sediment. Faint smell 
41 Haslingden, Rawtenstall | Hot - 15 Aug. 1.30 p.m. Tanks and land - | Faintly turbid, little fungus sediment. Slight 
and Bacup §.0.B. smell developed. 
49, Whitefield U.D.C. - -.| Fine - 11 Sept. 12 noon Tanks and land - ie turbid, trace of dark sediment. No 
smell. 
43 Prestwich U.D.C. - - | Fine - 4 Sept. 10.40 a.m. Tanks and filters - | Turbid, little grey sediment. Slight sour smell 
44 Tyldesley U.D.C. - - | Fine - 29 Aug. 1.45 p.m. Tanks and filters - | Slightly ee trace of sediment. Slight 
sour smell. 
45 Oldham Corporation - | Fine - 5 Sept. 11.10 a:m. Tank effluent - | Turbid, black sediment. Putrescentsmell § - 
46 Salford Corporation -| Fine - 6 Sept. 12.30 p.m. Tank effluent - | Grey, turbid, traces of grey sediment. Alka- 
line. Lime effiuent smell. : 
47 Salford Corporation - | Showery 22 Aug. 3.10 p.m. Tank effluent - | Grey, turbid, dark sediment. Alkaline. Ni- 
: f trites present. Tarry smell. 
48 Hyde Corporation - -| Fine - 30 Aug, 12.45 p.m. Tank effluent - | Grey, turbid. Putrescent smell - - - 
49 Farnworth U.D.C. - - | Hotydry 24 July 2.15 p.m. Tank effluent - | Slightly turbid, finely divided sediment. 
‘ . Strongly alkaline. Lime effluent smell. 
50 Manchester Corporation | Fine - 6 Sept. 2 p.m. - Tank effluent - | Brown, turbid, with dark sediment. Strong | 
tarry smell. 
51 Manchester Corporation | Fine - 21 Aug. - | 1.30p.m. - | Tank effluent - | Brown, turbid, brown sediment. Very strong 
tarry smell. 
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EFFLUENTS FROM SANITARY AUTHORITIES. 








Chemical Results, expressed in Grains per Gallon. 


(20 nnn, e Te ae 


Dissolved Oxygen Test. 


















































Ammonias. Oxygen Absorbed. |Chlorides} Nitrates 

ox | and | oxygen | oxygen | oxygen | aSi8a | Nibitgs termed, during 

Free. eae 3 minutes. | 4 hours. gts Miuciive: ee 2 Hie § yi Seeieed After After 

- : * | per Litre. | 24 hours. 48 hours. 
0°173 0-044 0°08 0:09 75 1-21 Ses a he bs Ve nt 
0-28 0-022 0°08 0°16 23 0:39 6-8 6-2 5'8 10 None - | None. 
0°42 0-022 0°10 0:27 31 0:30 65 6-4 62 03 None - | None. 
0°31 07038 0713 0°31 3°5 0°12 78 70 7-0 0's None - | None. 
0-42 | 0-042 0-15 0°32 3-0 O11 68 66 54 14 None - | None. 
0°45 0-054 0-16 0°32 45 0-44 64 6-4 58 06 Faint - | None. 
0°77 0-067 0°13 0°33 3°5 0-10 66 5-7 56 10 None - | None. 
0°98 0:073 0-18 0°34 4°8 0°03 6°8 6°0 52 16 None - | None. 
0°45 0-039 0-17 0°35 41 0-14 my | Tet 66 11 None - | None. 
0°59 0-033 0719 0°38 3°5 0-10 7 | 69 6-7 0-3 None - | None. 
0°63 0-084 0-16 0°38 4 0°04 6°7 | 56 5-4 13 None - | None. 
112 0-096 0-14 0°38 a ao a Wee 57 0-8 None  - | None. 
0°59 0-050 Olt 0-42 4°8 0°80 65 | a 55 1:0 None - | None. 
0°70 0-074 0718 0°42 2°7 0°05 637 6-0 5-9 O04 Trace - | None. 
112 0-096 0-40 0°52 3:8 0-04 65. |. 6 5-0 15 None - | Trace. 
0°63 0-049 0-31 0°52 ee | -¥0°60 65 6-1 5-9 06 None - | Trace. 
0°65 0050 on 0°54 57 0-02 56 5-4 4-7 0-9 None - | None. 
0°77 0-050 0-22 0°54 3-4 0°07. 72 7-0 66 06 None - | None. 
1°82 0095 0:28 0°55 4°3 0-03 68 pu) | 4d 2"4 None - | None.. 
0-03 0°038 0-20 0°61 32 | Onl 66 foe 6-2 ord a None.. 
0-74 0-077 0-27 0-69 3°8 orl o4 | 58 56 08 |None - | None. 
0°63 0047 0°38 0°69 6°5 0°23 65 63 59 0°6 None - | None.. 
0°50 0-042 0-19 0-70 3-1 0-11 re oh 6 5°6 16 None — - | None. 
0°08 0-028 0-24 0-71 2°5 0-14 73 we 7-0 0-3 None - | None. 
0°56 0-087 0°26 0-74 5-9 i aa a 70 70 0-7 None - | Trace. 
1°61 0-099 0°27 0-74 73 orl 73 63 5-0 2:3 None - | None. 
0°56 0-067 0-20 0-74 3°5 0-08 657 bean eit Uber #6 0-6 None - -'| None. 
0-98 0-151 043 0°80 6-0 0°05 Pe toh cere) eee 21 None. - | Present. 
0-42 0-095 0°25 0°82 2°5 0-22 et a 55 1-0 None - | None. 
0-79 0-120 0°36 0°84 59 1°82 65 5-6 47 18 None - | Present. 
0-77 0-088 0°34 0-84 we 0-13 6-7 6-2. 55 12 None - | None. 
1°08 0-120 0°37 0-92 3°9 tI ae a Ma 59 1'8 Present - | None. 
1-15 0-157 0°46 0-93 56 O18 58 51 46 1-2 Trace - | None. 
0°66 0-095 0-29 0-94 By |e idee Vn Prd at yh * a None - ae 
1:40 01038 0°39 0°95 8:8 018 6-4 | 54 45 1-9 Trace - | None. 
1-89 0-196 0°50 1°01 8°6 0-06 61 = fon 85 2-0 41 None - | None.. 
0-77 Or141 0°47 1:09 52 0-10 a OS 5p 38 2°5 None - | None. 
101 0-168 0°42 1-10 71 cc Aly eee a aaa Beas ee 2°3 None - | None. 
1-40 0159 O71 1°33 11-2 008 8-1 65 | 48 3°3 None - | None.. 
3-15 0-227 055 -| 1:34 7-5 0-04 Bi oh SON) take Oo 51 None - | None. 
1°68 0-238 0°83 1°37 3-4 Or11 63 (| 48 2-2 41 None - | None. 
0°77 0-120 0°57 153 43 | 0-64 68 | 46 3°4 3° Trace ~-| Trace. 
162 «| 0-182 0-79 1°78 46 0°05 Pan 0-0 61+ |None  -| None. 
301 0°197 084 | 240 10°2 0-08 76 et. 0-0 76+ |None  -| None. 
2°38 0-291 1:22 2-82 50 0-02 65 is | 00 65+ | None -| None. 
182 0322 130 3°52 8-1 0°02 71 0-0 0-0 71+ | Trace  - | None. 
0°91 0°238 1°81 4°12 4°9 0°25 73 29 0-0 73+ Trace - | Trace. 
4-06 0°655 1-48 4°74 27-2 0°00 gegen HG) 0-0 744 | None -| None. 
AZ 0°274. 1°02 4°83 9°2 0°08 74 O1 0-0 74 + None - | None, 
2°45 07456 3°97 7°24 12" 0°00 nee 0-0 0°70 7-1 -+ | None - | None, 
210 0-285 4°6 9°19 13°6 0-04: v7 53 24 53 None - | None. 
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= * TABLE B. 
ANALYSES OF SAMPLES OF SEWAGE 
| Ammonias. | Oxygen absorbed. 
| 
Method 4 te “ ‘ he 
No. Authority. Date. Time. emarks on Sample as received. ; 
“f of Purification. ifcds Albu- | Three | Four 
; minoid.} minutes.| hours. 
| 
1900: 
1} Whitworth U.D.C. -  - | 18July- | 1.45 p.m.. | Tanks and filters” - mee Ne No sediment. | 0°43 07056" 0°076 | 0°34 
H o smell. 
2 | Barton R.D.C., Clifton - 13 ,, - | 11.5a.m.- | Tanks and filters - | Brown, brownsediment. Nosmell| 0°31 0-067 0°36 0°43 
3 | Little Lever U.D.C. - Sai GhO\ as, lp.m. - | Filtered - - - | Almost colourless, light brown and 1:07 0°095 0°277 0°45 
| dark sediment. No smell. 
| 
4 | Littleborough U.D.C. =jt' 5 = | 2.80 p.m. - | Precipitation and fil- | Almost colourless, traces of brown 0-70 0-112 0°26 0°57 
tration. sediment. No smell. 
5 | Crompton U.D.C., Newhey | 11 10.45 a.m. | Precipitation and fil- | Almost colourless, traces of brown | - 1°05 0°119 0°27 0°60 
tration. sediment. No smell. 
4 | Tottington U.D.C. - - | 13 10.30 a.m. | Tanks and land - | Turbid, brownsediment. Nosmell| 1°89 0°075 0:43 0°66 
7 | Westhoughton U.D.C., | 12 3p.m. - | Tanks, filters and | Liquid faintly brown, some dark 0°54 0-061 0°33 0°71 
Rogers’ Farm. land. brown flocculent sediment. No 
smell, ‘ 
8 | Radcliffe U.D.C. - -| 9 , - | 4.50p.m.- | Tanks and filters - | Almost colourless, small amount | 0°378 | 0:077 0°24 0°72 
of sediment. No smell. ; 
9 | Swinton and Pendlebury | 4 ,, - | 12.15 p.m. | Tanks and filters - | Light brown, brown sediment, | 1-82 0°154 0°33 0°79 
U.D.C., Pendlebury. Faint smell. 
10 | Macclesfield Corporation - | 19 ,, - = -- Slightly turbid, trace of sediment. 0°41 0-095 0°34 0°85 
Slight smell. 
11 | Turton U.D,C., Hagley -/|10 , -|4p.m. -| Filtered - - - | Slightly turbid, brown sediment. 1°61 0°210 0°43 0°86 
Faint smell. 
12 | Swinton and Pendlebury | 13 ,, - | 10,30a.m. | Tanks and filters - | Slightly turbid, light brown sedi- | 1°54 0°120 0°53 1°02 
U.D.C., Pendlebury. ment. Faint smell. 
13 | Turton U.D.C. - - -!| 9 ,, - | 1.80 p.m.- | Tanks and filters -| Turbid, light brown sediment. | 2°80 0°240 0°41 1°05 
F Sewage smell. 
14 | Stockport R.D.C., Offerton| 19 ,, - — -- Clear liquid coloured with eosine, | 1°19 O14 0°41 1°12 
trace of grey sediment. Slight 
| sewage smell, 
15 | Hale U.D.C. - 5 =~ Hel 8an,;, o- — -- Slightly turbid, nosediment. Sew- 1°54 07185 0°40 114 
; age smell. 
16 | Gorton U.D.C. - - -|12 , -|11.40a.m. | Tank effluent -  - | Liquid turbid, faint grey sediment. | 1:96 0°145 0°52 119 
Faint smell. 
17} Hindley U.D.C., Platt} 12 ,, -|2p.m. - | Tanks and land - | Slightly turbid, nosediment. Slight | 1-69 07119 0°50 1-20 
Bridge. putrescent smell. 
igs | Withington U.D.C. - -|10 ,, - | 4.45 p.m. - | Land - - - | Turbid, dark sediment. Strong | 1°75 07154 0-74 1°35 
earthy smell. 
19 | Haslingden, Rawtenstall, | 13 ,, - | 1.15 p.m.- | Tanks and land. No | Light brown, turbid, finely divided | 0-42 0°201 0°60 1°38 
and Bacup J.O.B. precipitation. grey sediment. No smell. 
90 | Knutsford U.D.C. - a alphas. aks — Slightly turbid, small quantity of 4°20 0°249 0°58 1-48 
grey sediment. Slight smell. 
21 | Tyldesley U.D.C. : -| 12 ,, -|1115a.m. | Tanks and filters - | Slightly turbid,nosediment. Faint| 93°44 0154 0'79 1°50 
sour smell. 
22 | Rochdale Corporation, |12 ,, -|2p.m. -| Tankeffluent -  - | Fairly clear, little grey sediment. | 1°71 0°259 0°62 1°68 
Sudden Valley Outlet. Faint sour smell. 
23 | Failsworth U.D.C. - -| 13 ,, - | 7.30p.m.- | Treated effluent - | Turbid, light brown sediment. 3°01 0154 0°72 1°71 
| Slight smell. ; 
24 | Tottington U.D.c. - -|17 4, - | 12.15 p.m. | Tanks and land - | Turbid, with dark brown sediment. 0-91 0-095 0°76 1°80 
Slight putrescent smell. 
25 | Withington U.D.C. - -|1C , - | 4.15 p.m. - | Land - . - | Dark, turbid, dark sediment. Pu- 2°45 07294 1°02 1°85 
trescent smell. 
26 | Marple U.D.C. - - = hal 5) or == ~- Slightly turbid, trace grey sedi- | 2°52 0°316 0°73 1°94 
: ment. Faint earthy smell. 
27 | Prestwich U.D.C. - .-|10 ,, -| 4°30p.m.-| Part filtered - - ple dark sediment. Sewage | 2°03 0-280 1:00 2°06 
smell. 
| 
| 
23 | Prestwich U.D.C. - -| 4 ,, -|10.45a.m. | Part filtered - ~- | Turbid, black sediment. Putre-| 1:84 0°476 0°87 2°23 
| scent smell. 
29 | Swinton and Pendlebury / 13. ,, - | 11.45a.m. | Tanks, land and cin- | Light brown, dark brown sediment. 1:47 0°201 1°04 271 
U.D.C., Swinton. der. Faint putrescent smell. 
30 | Norden U.D.C. - -  -| 18 , - | 10.45a.m. | Tanks and filters - | Slightly turbid, trace of sediment. | 6°58 0°442 1°34 2°91 
Sewage smell. E 
31 | Oldham Corporation - -/11 , - | 3.40 p.m.- | Tank effluent - - | Dirty brown, black sediment. Sew- 3°29 0°378 1°24 3°22 
age smell. 
32 | Rochdale Corporation, | 12 ,, - | 1.50 p.m.- | Tank effluent - - | Liquid clear, little grey flocculent 3°32 0°324 1°69 3°43 
Roach Mills Outlet. sediment. Sour smell. 
33 | Droylesden U.D.C. - -| 14 ,, - | 8.30a.m.- | Tank effluent - - | Brown, with quantity of brown | 1°61 0°198 116 4°40 
sediment. Faint smell. 
34 | Bolton Corporation, Hacken| 10 ,, - | 12.15 p.m. | Tank effluent - - | Dark brown, very turbid, dark se- 3°29 0°523 3°03 6°92 
diment. Tarry smell. 
35 | Whitefield U.D.C. + -/17 ,, -40.10a.m. | Tanks and land - | Turbid, brown sediment. No]! 1°75 6168 0°56 1°72 
smell. 
36 | Altrincham U.D.C. - =118%..,,) = == -- Clear brown colour, trace of sedi- | | 1:12 0°148 0°60 158 
ment. 
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| Dissolved Oxygen test. 2 Geveca s wai After five days in the Incubator. 
Chlorides! Nitrites c.c.’8 of , 
oy | dissolved |" ——S 7 
as and a a Oxygen absorbed. 
After 24 | After 48 | Consumed) After 24 | After 48 
Chlorine. | Nitrates. | At start. per litre. Remarks, 
| hours. hours. hours. hours. Three Four 
minutes. | hours. 
40 7°58 67 59 52 15 hone none 0°07 0°32 Clear, colourless, trace of sediment. No 
smell. 
6°32 0°70 6°6 5°8 5°2 1-4 none none 0°28 0°48 Rae eee trace of brown sediment. 
: o sme ; 
776 0°05 69 68 5°3 16 none none 0:07 0°33 eons polgarlers, traces of sediment. No 
smell. 
ba) 0°16 6°5 5:4 50 1°5 none none 0716 0°43 paar traces of sediment. Slight 
smell. 
46 "9-06 6:3 58 5-0 13 none none O11 0°28 vet ebay light brown sediment. Slight 
; smell. 
44 f 0°65 60 5-2 44 2-9 none none 0°26 ~ 0°35 Clear, littie sediment. Faint musty smell. 
6:4 0-04. 7-0 6-0 55 15 very faint| present 0°19 0°65 Light brown, brown flocculent sediment. 
trace. | No smell. 
56 mes 6-5 6-4 5:0 15 none none | 012 0°50 AmDOP colourless, trace of sediment. No 
smell. 
679 = 6-6 65 58 0°8 trace trace | 0-27 0°57 bppes Poa: brown sediment. No 
smell. 
3:7 0:02 6°5 4-9 42, 2-3 none none 0°61 116 Dark, with black sediment. Putrescent and 
sulphuretted hydrogen smell. 
8-6 0-01 72, 4°6 2-7 4:5 none none 0-72 1:12 Slightly dark, dark brown sediment. Faint 
smell of sulphuretted hydrogen gas. 
8:7 0-03 68 3:8 2:3 40 none faint 0°67 1:31 Dark colour, little dark sediment. Trace of 
traces. sulphuretted hydrogen gas. 
af 64 “es 6°5 2°6 Or4 61 none none 13 1:55 Black, black sediment, Putrescent. Sul- 
phuretted hydrogen gas. 
| 2) 0-02 6-4 4:8 3-9 3-4 none none | 0:87 141 di onafoonts brown sediment. Earthy 
smell, 
3°8 0-02 7-0 2°8 1-4 5'6 none none 1-02 1°60 Black, with black sediment. Slight putres- 
i. cent and sulphuretted hydrogen gas 
smell. 
64 0-02 6°6 30 11 55 none none 1-50 2-07 Slightly turbld, grey sediment. Slight 
putrescent and sulphuretted hydrogen 
t gas smell. ' 
9-9 0-03 79 5:0 4h 2-8 none none 0°76 151 Dark, black sediment. Putrescent smell. 
¥aint sulphuretted hydrogen gas. 
4°3 6-02 76 67 5-5 21 none none 0°97 158 Dark, dark sediment. Earthy smell. 
4-3 0-03 6-6 on 15 Bl faint trace 0°72 1°85 Dark, containing black sediment. Putres- 
trace. cent and sulphuretted hydrogen gas. 
a 013 6°6 2°9 0-3 63 none none 0-78 2-01 Dark, with black sediment. Trace of sul- 
phuretted hydrogen gas. 
9°0 0°03 6°9 37 ‘Lgl 58 nene none 112 1°85 Dark, dark sediment. Putrescent smell. 
Sulphuretted hydrogen gas. 
49 0-07 72 46 3-3 3-9 none none 0°55 1°80 Almost colourless, greyish brown sediment. 
Slight earthy smell. 
5°83 0-00 6-7 2°0 0-0 67+ none none 1°64 3°12 Dark, with little dark sediment. Little 
sulphuretted hydrogen gas. 
50 0-14 7-0 40 17 53 traces | plentiful 1°04 2°08 Black, black sediment. Putrescent smell. 
Sulphuretted hydrogen gas. 
4:7 0°00 vig 2°7 0-0 Ti+ none none 1°83 2-6 Black, black sediment. Putrescent. Sul- 
phuretted hydrogen gas. 
65 0-03 63 13 0-2 61 none none 2°25 3:08 Black, black sediment. Putrescent. Sul- 
phuretted hydrogen gas smell. 
4°6 8°00 60 O1 00 60+ none none 3°08 12°75 Black, black sediment. Putrescent. Sul- 
, phuretted hydrogen gas. 
3°9 = 6L 27 0-0 61+ none none 2:29 41 Black, black sediment. Putrescent. Little 
sulphuretted hydrogen gas. 
10°7 0°00 68 13 0-0 68+ none none 1:60 3°61 Dark liquid, black sediment. Sulphuretted 
hydrogen gas. 
87 0°60 70 0-0 00 7-0+ none none 3:77 50 Black, with black sediment. Putrescent 
smell, Sulphuretted hydrogen gas. 
66 0-G0 67 0-0 at) 67+ none none 4°65 652 Black, with black sediment. Putrescent. 
Sulphuretted hydrogen gas. 
76 0-05 72 34 0-0 72+ none faint 1-43 2°89 Almost colourless, greyish brown sediment. 
traces. ‘ Trace of sulphuretted hydrogen gas. 
9°3 0:00 67 21 0-0 67+ none none 2°67 14°0 Black, black sediment. Putrescent smell. 
‘ Sulphuretted hydrogen gas. 
We TE? 0-00 73 0°0 OMe) 73+ none none 3°67 65 Very dark brown, black sediment. Putres- 
f ; cent lime effluent smell. 
53 0°68 66 42 30 36 strong | abundant 0°36 E12 eat turbid, brown sediment. Slight 
traces. smell. 
78 0°56 70 6°5 51 19 none none O41 1°13 Brown, with brown sediment. Faint musty 








smell. 
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Frank Scudder F.I.C, 
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ROYAL COMMISSION ON SEWAGE DISPOSAL : 


APPENDIX No. 7. 


Handed in by Joun C. Turesu, Esq., M.D. ‘ { 


‘ 


REPORT on AN OUTBREAK OF TyPHOID FEVER AT SHOEBURYNESS ATTRIBUTED TO EATING COCKLEs. 





By Joun ©. Trresu, M.d., &e., Medical Officer of Health, Essex County Council, and E. R. WALTER, M.R.C.S., Medical 
ie . ) Officer of Health, Shoeburyness. 





Shoeburyness is an urban district at the extreme 
south-east of the county of Essex, bounded on the south 
by the Thames, on the east by the German Ocean, and 
on the north and west by the Rochford Rural District, 
of which until recently it formed a part. Nearly the 
whole of this area has a high death rate from typhoid 
fever, and every autumn outbreaks of greater or less 
intensity occur. 

The population of Shoebury at the last census was 
2,990, but it is now believed to be over 4,000. This does 
not include the garrison or school of gunnery which is 
within the district. Itis on the London clay, but this is 
covered, save along the coast, by beds of post-glacial 
gravel and sand and by brick earth. The abundance of 
the latter causes brickmaking to flourish, and a con- 
siderable portion of the population is employed in the 
brickfields. The whole area is fairly flat, but it is well 
above the sea level. 

Until about two years ago the town derived its supply 
of water from shallow wells, most of which were lable 
to serious pollution. The present supply is from a deep 
well piercing the London clay, and yielding a supply of 
great organic purity. The waterworks were designed 
by Mr. Mansergh, and the works carried out under the 
supervision of his firm. They appear to me to be very 
satisfactory, and except in the outlying portions of the 
district, the population is now supplied from the works. 
Many wells have recently been closed. 

The town is sewered, but certain of the sewers have 
little fall, and have no automatic flushing arrangement. 
There are three outfalls on the beach for the crude 
sewage. The most important one, the eastern outfall, 
has just been extended seaward 300 yards, but there 
can be no doubt that with the incoming tide the sewage, 
highly diluted, is carried over the beach (clay and sand). 
On this beach cockles (and other shell fish, mussels, and 
winkles) are found in some abundance. Cockles are 
collected when the tide is down, by children and others, 
and it is not unusual for sach people to force open the 
shells and eat the fish in an uncooked condition. They 
are, however, chiefly taken home and cooked by steam- 
ing in a saucepan until the shells are all open. The 
cockles are placed in a covered saucepan with a little 
water, and then put over the fire. As soon as the water 
boils, or even before, the shells open, and this is the 
sign of their being cooked, It is tolerably certain that 
this method of cooking does not effect sterilisation. 

There are 497 watterclosets connected with the sewers. 
The scavenging is fairly satisfactory, the few remaining 
pail closets being emptied three times ia week, and the 
ashbins weekly. ‘There is a certain amount of over- 
crowding. This is decreasing on account of recent 
building operations, but house rental is high, and many 
recently erected houses contain two families. There is 
no isolation hospital. An arrangemenitt has been made 
to send patients to the Rochford Rural District Hospital 
when that is completed. 

In the bbrickfields a great deal of house refuse (soft 
core) from London is used. This is brought by barges 
and chiefly used in brick burning. The burning causes 
an effluvium nuisance the prevention of which has occu- 
pied much of the attention of the District Council, but 
it has not as yet been found possible to take any steps 
to prevent the nuisance without injuriously affecting the 
industry upon which so much of the prosperity of the 
town depends. ; 


could find no sanitary defects. 





























Order of | No. of | Date of Notification of | Date of Notification of 
Infection. | House, First Case. | Subsequent Cases. 
1 | No. 8 | F., 15, July 10th. M., 2, August 16th. 
a! 3, August 18th, 
-, 6, August 20th. 
v No. 9 | F., 13, August 18th. M., 19, August 29th. 
M., 88, September 6th. 
M., 8. September 6th. 
M., 15, September 11th. 
xe 10, September 22nd. 
»M., 4, September 22nd. 
| No. 6 | M., 7, Angst goth, | M., 82, September 20th. 
4 No. 4 | M.,9,September 5th. | M., 24, September 9th. 
| F., 80, September 9th. 
F., 7, September 11th. 
M., 36, September 17th. 
5 No. 5 | F., 27, September 15th. : : 
M., 10, September 15th. | 
6 | No. 7 | M., 25, September 16th. | 
M., 20. September 16th. 
7 No. 10 | F., 3, October 24th. 











Out of the 10 houses, 7 have been infected, and there have been 23 
persons attacked. 


In the early part of the present year there had beem 
few cases of typhoid fever; 1 in April, 2 in May, and 2 
in June. There was a five weeks’ interval between the 
last case in May and the one in June. This. latter case 
the medical officer of health suspected to be due to eat- 
ing cockles picked up from the beach. On July 10th a 
case was notified from a terrace of ten houses, only com- 
pleted about two years ago, and in which the inspector 
The cases which occurred. 
um this terrace are tabulated in column 1. 


In the remainder of Shoebury there have only been 
eleven cases since July 1st. When the unusual in- 
cidence of fever in this group of houses was obvious, a 
sample of water from the main supplying the terrace, 
and samples of milk from each of the four dealers 
supplying the families residing there, were taken and 
examined chemically and bacteriologically in the County 
Public Health Laboratory. 

The water was found in all respects satisfactory. 
Neither the bacillus coli nor bacillus enteritidis was dis- 
covered. Three of the samples of milk were of good 
average quality, and contained neither of the above 
organisms. The fourth was evidently mixed with water, 
and contained both organisms. This milk was being 
supplied to two houses only. It was being used in other 
parts of the town, but in no other house so supplied was 
there any case of fever. Although “fouled” there was 
no reason to suspect it as being the cause of the out- 
break. In fact, neither milk nor water can be reason- 
ably suspected as the cause of the outbreak. Not a 
single fact has come to light appearing to implicate 
either. } 

The houses are of very recent erection, and stand 
upon an estate which has been divided up into building 
plots. It was previously a meadow, so that the subsoil 
cannot be polluted. In. construction they conform to 
all the model building bye-laws, and they appear to be 
in a very good sanitary condition. Each house drains 
separately into a sewer which runs behind, and is cut off 
from the sewer by a Weaver trap. ‘This sewer, or com- 
bined drain, is also trapped off from the main sewer, 
which runs in front of the houses. Each house has a 
water closet upstairs and one in the yard, and the soil 
pipe is carried up in each house full bore and straight, 
to a few feet above the eaves. No smell has ever beer 
observed from any of the soil pipes. The drains and 
soil pipes have been tested with smoke, and no defects 
were discovered. The sink pipes are properly discon- 
nected and the yard paved. The closets have flushing 
cisterns, and appear in good order. 

Two of the earlier cases of typhoid fever which 
occurred prior to the outbreak in the terrace were in 
houses connected with this sewer at points above the 
terrace, and the sewer has little fall. It would doubt- 
less therefore become infected, and infected material 
could lodge in it, but it is difficult to see how this could 
affect the terrace. There is no reason to suspect any 
defects in the sewer or water main whereby one could 
affect the other. 

Just above the terrace on the opposite side of the 
road is a kind of farmyard in which manure is stored, 
and some time ago some very offensive material was 
stored here. It was not deposited there until after 
fever had appeared, and as soon as complaints were 
made it was covered wver, and the nuisance abated. 
This, therefore, can be ex-luded ag the cause. 


Most of the cottages were tenanted by persons work- 
ing in the brickfields, and it was possible that they 
might have handled and been infected. by the soft core 
used. Against this is the fact that only two of the 
persons attacked handled this material, and that ne 
other case occurred amongst the very many who were 
constantly in contact with it. Could the effluvium from 
the brickfields carry contagion? Such an occurrence 
has not been recorded, and there are many houses 
nearer the brickfields than this terrace, and these 
houses have not suffered to nearly the same extent. 


The two end heuses of the terrace are occupied by 
persons in a much better position than those in the 
other houses. All the inhabitants of No. 1 have so far 
escaped. At the opposite end, No. 10, a girl, aged 
three, has just been attacked. Here, however, there is 
a possible cause. After fever had begun to spread it 
wis decided to improve the ventilation of the main 
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sewer by running a tall shaft up the side of this house. 
When this was being done the tenant says there was a 
wile smell, which penetrated into the house. The date 
aould not be fixed, but-it was apparently between four- 
teen and twenty-one days prior to the child first appear- 
ing to be ill. 

With the exception of the case last notified, all the 
usual cases of typhoid fever would appear to have had 
no part in producing the outbreak. ‘here remains only 
for consideration the question of infected food. There is 
butione article likely to carry infection which has been 
eaien so largely or by so many of the sufferers as to 
merit serious attention. It has already been stated that 
the large expanse of foreshore is liable to sewage pollu- 
tion, and that on this foreshore, lying upon and in the 
superficial layer of mud, cockles are comparatively 
abundant, and that these cockles are gathered by 
«children and others, and are sometimes eaten uncooked. 
Samples of these cockles were collected by the sanitary 
inspector and submitted to examination. There were 
two lots, one gathered on the beach near the town, and 
the others further out nearer the sewer outfall. Three 
examinations were made of each batch (a) of the mud 
adhering to the shells, (6) of the fluid, inside the shells, 
and (c) of the pulped body of the cockle. The results 
showed in every instance the presence of the bacillus 
eoli communis, and of the spores of bacillus enteritidis 
sporogenes. There can be no doubt that all were sewage 
contaminated. 

That the sewage of the town had been specifically in- 
fected for some time prior to the outbreak is undoubted, 
and it does not seem improbable, therefore, that shell- 
fish bathed in such sewage, though diluted with sea 
water, may become specifically infected, and cause 
typhoid fever in susceptible people consuming them in 
an uncooked or imperfectly-cooked condition. 

Dr. Walter, in cases which occurred in previous years 
and in two cases which occurred in tthe district this year 
‘prior to the cases in the terrace, had suspected cockles 
as the probable cause. One of these cases was notitied 
on June 30th, a child, aged four, living in Wakering 
Road. No other cause could be assigned, and it was 
known. that the child was in the habit of picking and 
eating cockles from the beach. The next case which 
occurred was in the terrace, and this was followed by 
one in West Road. In both these the eating of cockles 
appeared the most probable cause. Sach Leing the 
case, careful inquiries were made at ail the houses in the 
terrace, with the following results taken in criler of 
anvasion :— 

“House No. 8. Four cases occurred here’; the dates 
of notification show that some of the later ones were pro- 
ably secondary, but they may have been due to the 
same cause as the first. Children often on the beach 
gathering cockles. Those brought home were cooked 
‘before being eaten. The family has since removed, and 
we could not get further details. 

“House No, 9. Seven cases occurred in this house. 
‘The first notified was a girl, aged 15. The parents at 
first asserted that they rarely ate cockles, and that 
none had entered the house since May, and the child 
did not remember having had any. Afterwards the 
family acknowledged that all except the father often had 
cockles, and that the children were constantly on the 
beach during the summer months gathering them. They 
certainly had cockles on more than one occasion early in 
August, the last occasion being on or about August 9th, 
two days after Bank Holiday. This would account for 
the earlier cases, and the others were either secondary 
or caused by the children eating cockles as they picked 
them from the beach. The father denies ever touching 
shellfish. 

“House No. 6. Two cases oceurred here, the later one 
probably being secondary. The patient was a child, 
aged seven years. The six people in this house ate lots 
of cockles. “They occasionally buy them, but more often 
pick them from the beach, and wash and boil them 
‘before eating. They know that they had some about a 
week before the child was taken ill. 

“House No. 4. Of the eight people in this house, five 
ontracted typhoid fever. Dr. Walter thinks that four 
of the five were primary cases, the fifth only being 
secondary. The family admit nearly living upon cockles 
picked from the beach, boiling them before use. In 
this house every person was attacked, save a baby aged 
four months, and a lodger and her child. The lodger 
and child. never toucxed shellfish, and the baby was 
obviously too young to eat cockles. 
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“House No. 5. Of the three occupants of this house 
two had typhoid fever, and both were attacked at the 
same time, and notified September 15th. They only 
rarely partook of shellfish, but early in August (Bank 
Holiday) they had some oysters, and near the end of the 
month they had some cockles collected from the beach. 
These they cooked, This would be about the time when 
they become infected. 

“House No. 7. Of the six persons in this house two 
contracted fever. One, a lodger, as soon as he felt ill 
went. off home. The other was an adult, notified on 
September 16th, at which time the lodger was found to 
be ailing. This family rarely took shellfish, but about 
three weeks before the attack the people next door gave 
them a plate of boiled cockles. The people who gave 
them the cockles have since left. They only occupied 
the adjoining house for a few weeks and then removed. 

‘House No. 10. The last case notified in the terrace. 
One of the end houses occupied by a man.in fairly good 
position. Patient a child aged three. The mother says 


that none of the children have ever tasted cockles, and 


she would not have such things in the house. The 
nuisance caused by erecting the ventilating shaft at the 
side of this house has already been referred to, Of the 
remaining three houses unattacked No. 1 (end house) 
the family had partaken of cockles several times during 
the sunmer. They did not pick them, but purchased 
them at the door. The other two houses are now un- 
occupied, and appear only to have been occupied occa- 
sionally, and for a few weeks at a time, since their com- 
pletion.” 

The subjoined table shows that in the terrace referred 
to a larger proportion of males than females were 
attacked, that children suffered more, proportionally, 
than adults, and that about one-third of the occupants 


Age and Sex of Occupants of Nine Occupied Houses in the 
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have had typhoid fever. Only three cases proved fatal. 
As the result of an inquiry we are strongly inclined 
to the opinion that this outbreak was due to the eating 
of cockles, and our reasons may be briefly summarised 
as under: 

1. There is no evidence tending to implicate the water 
supply. 

2. There is no evidence tending to implicate the milk 
supply. It is true that one supply was impure, but it 
was only used in two out of the seven houses infected. 
The houses were supplied with milk from four dif- 
ferent sources, and nothing occurred in any other part 
of the town to implicate any of the sources from which 
milk was obtained. 

3. The drainage arrangements were unusually good. 

4. The subsoil was free from polluting matter. 

5. Cockles were eaten by nearly all the persons at- 
tacked, and these cockles were obtained from a source 
known to be polluted by sewage. Moreover, cockles 
cathered from this source showed when examined bac- 
teriologically unmistakable signs of sewage pollution. 

6. Cockles from the beach are consumed chiefly by 
newcomers to the district. The men in the garrison 
are expressly forbidden to eat any shellfish from the 
beach, and the older residents regard them with sus- 
picion, it being well known that typhoid fever has been 
attributed to eating them. The residents in the i2- 
fected houses were all recent arrivals in the town. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


APPENDIX No. 8. 


LETTER from Stpnry Barwisn, Esq., M.D. (Lond.), D.P.H. (Camb.), and a Reporr on the PURIFICATION of 
SEWAGE at the BuRTON SEWAGE Farm. 


County Offices, 
St. Mary’s Gate, 
Derby. 


July 29, 1901. 
Dear Sir,—With reference to the evidence I gave be- 
fore the Royal Commission on Sewage Disposal on the 
purification of the Burton sewage at the Burton Farm, I 
should be glad if you would lay the enclosed report 
before the Commission. ’ 
Since I gave my evidence I have had an opportunity 
of trying the effect of a biological filter worked continu- 
ously with intermissions upon the Burton sewage, after 
precipitation with lime. 
Briefly, the conclusions arrived at are :— 
1. That the excessive amount of lime (the tank 


effluent containing as much as 8 grains of free 
lime to the gallon) is harmful. 


2. That when the excess of lime is neutralised am 
excellent effluent can be produced by means of. 
filtration when the filter 1s worked at the rate 
of half a million gallons per acre per day. 

The results of daily analyses throughout 12 months. 
are contained in the appendix to this report. 

This table gives the organic ammonia in the tank 
effluent, and in the filtrate, the nitrogen as nitrates, the: 
alkalinity of the tank effluent, the temperatures, and 
the rainfall. 

If necessary, I will make an affidavit that the report is. 
correct, or if preferred I will swear to it any time the 
Commission is sitting. 

iT: am, 
Your obedient servant, 
Srwney Barwisez. 

The Secretary of the Royal Commission on Sewage 

Disposal, 39, Victoria Street, Westminster, S.W. 





To the Chairman and Members of the Public Health 
Committee of the Derbyshire County Council. 


My Lord and Gentlemen,—As mentioned in the 
memorandum of an interview betwen Professor Dewar 
and myself, dated January Slst, 1899, subject to the 
approval, subsequently given, of your committee and 
the Corporation of Burton, it was agreed :— 


i, That an experimental biological filter should 
be constructed and reported on by me. 

ii, That a certain area of the farm should be set 
aside and used only for the deposition of sludge, 
and an adjoining area of land should be irrigated 
with clarihed sewage only. 

The experiments have now been in progress for twelve 
months, and the results obtained are of such an im- 
portant character, that, for the information of your 
committee and the advisers of the Corporation, I have 
prepared an epitome of these results and the conclu- 
sions to be drawn therefrom. 

It is, perhaps, worth while recalling that I had 
reported to your committee that the unsatisfactory 
character of the effiuent from the Burton farm was, in 
my opinion, in part due to the deposit of carbonate of 
lime forming an impervious layer over the surface of the 
soil, thereby preventing the ready access of air into its 
interstices. It was also in my opinion partly due to the 
excess of lime acting detrimentally on the nitrifying 
organisms in the surface layers of the soil. To test 
these opinions, on a certain area of the farm known as 
Plot 16, the sludgs has all been deposited in two 
trenches before the sewage is applied to the land. 


Pior 16.—The following are the result of analysis of 
the effluent from Plot 16, and in parallel columns 
the results of the analysis of the general effiuent 
from the farm :— 




















Parts per 100,000. 
Farm Effluent. Effluent Plot 16. 
Date. 
Organic a eee Organie een 
Ammonia. Bay Ammonia. Wierates? 
| 
17 Mar. 1900 - — — 06 B35 
23 Mares, — | — 05 ro 
24 Mar. ,, - SAI nil = oe 
Sie Maree a — 05 — 
18 May ,, - 15 nil 08 3 
22 May ,, - “18 nil — — 
26 May 4,5: — — O07 “4. 
2 June 4; -"| — — ‘01 03 
14 June ,, - ay, nil 09 nil 
23 June ,, - | Pe) tl — ‘08 -- 
Piot 16 rested from 
23rd June to Ist 
September. 
I Sept. , - | — . — 12 x: 
7Sept. » -| — 7 05 45 
1B Sept. CST gee Bi 06 35 











It is impossible to say to what extent the alkalinity 
of the sewage applied to Plot 16 was neutralised by its 
running through the open carriers, but at any rate no 
suspended carbonate of lime was carried over on to the 
land so as to seal its surface. Plot 16 has an area of 
1? acres, about 7 acres of which were irrigated on 


alternate days, so that the same area came into use 
every fifth or sixth day, while the rest of the farm, in 
use for the time being, is irrigated for a month or two. 
on alternate days and then allowed to rest. The results. 
obtained on Plot 16 are satisfactory. Nitrates are pre-- 
sent to the extent of from °3 to ‘5 parts per 100,000. 
Assuming that Pilot 16 was irrigated at the same rate as. 
the rest of the farm, 30,000 gallons of sewage were: 
appled per acre per day ; but taking into consideration. 
that only 7 out of the 17 acres were irrigated, each day, 
it is more likely that only half this amount was applied 
to the land. When we remember that Plot 16, to give 
these results, needs prolonged rests of several months, 
it will be apparent that a large increase of the farm 
would be necessary if the whole of the sewage was to be 
treated on the same lines. 

The suggestion is therefore made that certain areas of 
the farm should be levelled, and used as intermittent. 
filters, to enable a larger quantity of sewage to be 
applied, while the rest of the farm is used for irrigation 
on the lines of Plot 16. 


RESULTS OBTAINED BY BroLoGicaL FmTRATION. 


The experiments with the biological filter have con- 
sisted. of : — eee 
1.—Applying the clarified limed sewage after it. 
has passed through a settling tank. : 
2.—Neutralising the excess of lime and applying. 
the neutralised sewage to the filter. 
5.—Allowing the sewage applied to the filter to 
gradually become alkaline again, the quantity of 
nitrates formed: under the varying conditions being 
carefully noted. 
The results obtained are set forth in the appendix to 
this Report. , 
It will be noticed that, although there was a large 
reduction in the organic ammonia immediately the 
coal filter was started, yet no nitrates were produced. 
This was to me a new experience with filters of this kind, 
and in November of last year I had the filter carefully 
seeded from an experimental filter at work at Buxton, 
which is actively nitrifying. This, however, had no re- 
sult; the sewage was then being applied during 12 
hours, the filter having a rest for 12 hours each night, 
the rate of filtration was 1,000,000 gallons per aere per 
day; the rate of filtration was reduced to half this. 
quantity, and, although a reduction in the organic 
ammonia resulted, no niitrification took place. 
December the quantity was further reduced to the rate 
of a quarter of a million gallons per acre per day, the 
sewage being applied intermittently every half hour, 
the filter also resting 12 hours during the night. This 
reduction did not induce nitrification, although it 
further reduced the organic matter in the filtrate. Ac- 
cordingly in December I attempted to cause a reduction 
in the alkalinity by having part of the settling tanks 
made into an anaerobic bacteria bed by filling it with 
coarse gravel and letting the sewage travel through it 
laterally. I had hoped that some organisms would 
develop, which would give off carbonic acid and thereby 
neutralise the lime, but this did not happen. I noticed, 
too, that the surface of the coal filter was becoming 
caked and ‘hard. The filter had now been at work 
nearly six months and no nitrates had appeared. I there- 
fore obtained permission to neutralise the excess of lime 
by means of copperas. Although this was an extra- 
vagant way of doing it, for the purpose of the experi- 
ment, it was easily applied. 


APPENDIX 


As the lime had, in my opinion, killed the nitrifying 
organisms which had been added to the filter, it was 
again seeded from actively nitrifying biological filters, 
and so that the conditions for nitrification should be as 
favourable as possible, the quantity applied was tem- 
porarily reduced to the rate of one hundred and twenty- 
five thousand gallons per acre per day. Nitrates soon 
made their appearance, and the rate of filtration was 
gradually increased to the rate of half a million gallons 
per acre per diay, at which rate while the sewage was 
neutral or nearly so, an excellent effluentt was produced, 
containing less than -05 parts per hundred thousand of 
organic ammonia and more than one part of nitrogen 
in the completely oxidised form of nitrates. 


I might, perhaps, here point out that while the tank 
effluent contained free lime to the extent of about eight 
grains per gallon, no sign of any kind of animal or 
vegetable life could be seen in the tanks, or the carrier 
conveying the tank effluent to the filters. The sewage 
showed no growith on gelatine plates, it was not only 
practically sterile, but killed worms and frogs if they 
happened: to fall in. Ais soon, however, as the sewage 
was neutralised, various form's of animal and vegetable 
life could be seen in the tanks, and the carrier to the 
filter became coated with iron bacteria. The tank efflu- 
ent now mosit readily oxidised into nitrates, and the 
filtrate from the filters contained numbers of the Tulbi- 
fex Rivulorum, a perfectly harmless non-parasitic water 
organism. 


The following table of analyses by the county analyst 
shows the condition of affairs at this time :— 


Date of Collection, June 14th, 1900. 


Results expressed in parts per 100.000. 














Limed | Tank Coal Farm ay ag 
Sewage.| Effluent | Filtrate.-| Effiuent. Plot 16. 
Total Solid Matter - |198°0 _| 165°0 146°0 169-0 137°0 
Total Suspended Matter | 0:0 0°0 0-0 4:8 4°0 
Free Ammonia -~— - 0°927 1-240 97015 |;  0°390 07120 
Albuminoid Ammonia - 0°620 0°380 07045 0-160 07080 
Nitrogen as Nitrates - 0:0 0:0 1:10 0-0 0°0 
Chlorine - 11-0 10°2 10°3 10°5 10°7 
Oxygen, absorbed in 4 5°566 3°432 0°246 1-700 0°900 
hours.at 80 deg. Fahr. 
Alkalinity as Lime! 10°64 112 0°0 0-0 0°0 
(CaO), 











An attempt was now made to work the filter at the 
rate of a million gallons per acre per day ; unfortunately 
for the experiment, the sewage was very highly lhmed at 
the time, so that after the copperas had been added 
there was still four or five parts of free lime in it; the 
result was that the nitrates began to diminish. By 
reducing the rate of filtration, however, and adding more 
copperas, they were again increased to over one part per 
hundred thousand. 


By August all the copperas had gone, and since then 
the lime has gradually increased up to eight parts per 
hundred thousand, and the nitrogen as nitrates is 
gradually diminishing. The filter is being worked at 


_ the rate of half-a-million gallons per acre per day. 


The following table shows the alkalinity as lime and 
carbonate of lime in the limed sewage, farm effluent, 
effluent from Plot 16 and the coal filtrate :— 








Parts per 100,000. 











CaO. CaCO. 
In suspension- - 3 40 
Limed Sewage 
In solution - 10 30 
Farm Effluent - - - 2 - ae 45 
Effluent from Plot 16 - - | — 32 
Effluent from Coal Filter - - : — 20 
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The diminishing alkalinity as carbonate of lime is due Appendix 8. 


to the formation of nitric and organic acids as a result 
of the oxidation of tthe organic matter in the sewage. 
The figures show the highly oxidised state of the effluent 
from the coal filter, 


CoNCLUSIONS :— 


The conclusions which I think are to be drawn from 
these experiments are :— 

i. That by a system of biological filtration com- 
bined with some modification of the present method 
of precipitation, a perfectly satisfactory effluent can 
be obtained, the filters being worked iat the rate of 
half-a-million gallons per acre per day. 

ii. That the excessive alkalinity of the sewage is 
harmful, killing the organisms in the surface 
layers of the soil, and thus preventing the effluent 
storing up oxygen by the aid of nitrifying and other 
oxidizing organisms. 

iii. That the deposit of sludge on the surface of 
the farm is harmful. 


RECOMMENDATIONS :— 


As a result of the experience obtiained, the quesition 
should be put to Professor Dewar whether he cannot 
advise the Corporation to modify the method of pre- 
cipitation without risk of creating an aereal nuisance. 
The suggestions I would make are :— 

i. That ia smaller dose of lime should be added, 
and, after precipitation has taken place, a small 
dose of ferric sulphate or such other salt as Pro- 
fessor Dewar may advise. 

qi. That rough biological filters or contact beds be 
constructed of clinker or other hard material, in 
such positions that the effluent from the filters can 
be irrigated over the land. 

These filters need not cost anything like the same 
amount as the experimental filter, as since it was 
designed, various arrangemenits have been perfected 
for making bacteria beds practically automatic in 
their working. 

iti. That the system tried with Plot 16 be further 
extended, so that where irrigation is adopted it is 
carried out as on Plot 16; it would, however, be 
better if the sewage were applied for much shorter 
periods than twenty-four hours. 


To permit of this system ‘being adopted with’ the 
present area of land, it will be necessary that part of 
the farm should be made capable of purifying the 
sewage at a much greater rate. For this purpose it is 
advisable that at least fifty acres should be properly 
laid out in carefully levelled horizontal beds (of about a 
quarter of an acre in extent) of ridges and furrows each 
about four feet wide, to be used as intermittent land 
filters; the sewage being applied in a similar manner 
to that in which it is to the intermittent land filters at 
Stratford-on-Avon. Here the sewage is applied for half- 
an-hour at atime, the land then has a rest for one hour, 
the sewage only being applied for four hours out of the 
twenty-four, and after five days the portion of the filter 
used has a rest for several weeks. Under this system 
four or five times the quantity of sewage can be purified 
on a given area. 


On such a large scale as the Burton Farm it might be 
said there would be difficulty in working a large number 
of land filters with sufficient system, but by means of 
Mather and Platts’ automatic sewage distributors or 
other mechanical appliances the proper. intermittent 
application of the sewage to the land filters can be 
rendered quite automatic. 

In making these recommendations for the conisideration. 
of Professor Dewar, I have endeavoured as far as pos- 
sible to suggest nothing which can be regarded now as 
of an experimental nature, or anything opposed to the 
present method of treatment. Ido not, therefore, wish 
it to be understood that these suggestions are the last 
word which can be said upon the question of the purifi- 
cation of the Burton sewage. It would be remiss on my 
part if I did not here gratefully acknowledge the great 
assistance the Sewage Committee of the Corporation of 
Burton have given me in watching the various experl- 
ments, and the kind help I have received from Mr. 
Lynam and the other officials of the Corporation I have 
been brought in contact with. 


T am, my Lord and Gentlemen, 
Vour obedient Servant, 
Smnzy BarwiIsk. 
Derby, October 8th, 1900. 
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Appendix 9 
APPENDIX No. 9. 
A. Circular Letter to Sanitary Authorities in England and Wales enquiring whether they had conducted any 
experiments on the purification of sewage. 

B. A copy of each form mentioned in the Circular Letter. 

C. Aselection from the Returns made by Authorities on the forms supplied. 
Appendixi9A APPENDIX No. 9a.’ : 


RoyaL Commission on SEWAGE Disposat, 
39, Victoria Street, S.W., 
December, 1900. 
Sir, 

I am directed by the Royal Commission on Sewage Disposal to enquire whether the Council have 
conducted any experiments as to the purification of sewage by any of the following or similar methods :— 
Closed Septic Tank and Contact Beds. 
B. Open Septic Tank and Contact Beds. 
c. *Subsidence Tanks and Contact Beds after chemical precipitation. 
Dp. Subsidence Tanks and Contact Beds. 
E 
F. 


P 


Contact Beds. 
Closed Septic Tanks followed by continuous filtration. 
G. Open Septic Tank followed by continuous filtration. 
Hu. Chemical precipitation, subsidence Tanks and continuous filtration. 
K. Subsidence Tanks followed by continuous filtration. 
mM. Continuous filtration. 
* The expression “subsidence tanks” is intended to denote tanks which are used so that little or no “septic” 
action is produced. 


If so, I am to state that the Commission would be much obliged if the Council would kindly furnish them with 
the results of such experiments. 


Forms have been prepared in regard to each of the above mentioned methods, lettered a, B, ©, &c., shewing what 


results the Commission are anxious to see, and it will be of considerable convenience to the Commission to have the 
results submitted on these forms. 


On learning what experiments have been conducted, I shall be happy to furnish you with suitable forms. 


Tam, Sir, 
Your obedient Servant, 
F. J. Wir1s, 
Secretary. 
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Form A. 


EXPERIMENT 


THE TREATMENT OF 


SEWAGE IN CLOSED SEPTIC TANK 


AND CONTACT BEDS. 


Name of authority - - - . - - : 
Population of district — - - - - - - - 
. 
Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 
Is any trade refuse taken into the sewers! — - . - 
If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse : 


Is the storm, soil or surface water, wholly or partially, 
excluc.cd from the ordinary sewers? —- - : 


Ofticer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses - - - : :  e : 


gallons per day. 


gallons per day 


rl 
| ; 


(1) (a) What is the capacity in gallons of the closed 
septic tank or tanks? = - - - - : 


(b) If there'was more than one tank, state whether | 


they were worked in series or in parallel 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? - - - 


If the sludge was removed from the septic tanks, — 


state how, often this was done and, approxi- 
mately, what quantity of sludge was removed on 
each occasion - - - - - - . 


(3) (a) What was the water-holding capacity at com- | 
mencement of experiment of the coarse beds — 
when filled with the filtering material ? - = 


(L) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ¢ - 2 : . a 7 


(4) Give particulars of measurements made from time to | 
time during the experiment of the water-holding | 


capacity of coarse beds, stating in each case whether 


the measurement was made after resting or not - | 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment ? was this measurement 
made after resting, and, if so, what was the dura- 
tion of the resting ¢ - - - - - : 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 


when filled with the filtering material ? - - 
(b) What was the depth of these beds? - - a 


(c) What were the nature and size of the filtering - 


material ? - - . ; - : 


(7) Give particulars of measurements made from time to | 


time during the experiment of the water-holding 
- capacity of the fine beds, stating in each case 


whether measurement was made after resting or — 


SE tee as BAS FPR NO OI Ye | 


(8) (w) What was the water-holding capacity of fine beds — 


at end of experiment? - - 


(6) Was this measurement made after resting, and, 
if so, what was the duration of the resting ?. - 


(9) State method of working of contact beds, z.e., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (2) standing full, (¢) emptying, and (¢) 
resting - . n - ~ - - ; 


(10) State by what method the 
ted on the beds” - - 


1213. 


tanx liquor was distribu- | 
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Appendix 9B. (11) What was the average quantity of sewage in gallons | 


dealt with daily? - - -  - xen 


(12) Was the quantity of sewage dealt with increased in 
time of storm? — - - - - : = - 


If so, state to what extent, and how the results were 
affected by such increase — - ; i - 5 


(13) State at what intervals analyses of the effluent 
were made and. whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed = - - : - - : - 


ROYAL COMMISSION ON SEWAGE DISPUSAL: 


(14) Give (a) the average of the analyses of the final | 


effluent from the beds - - - - - - 


(L) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 


when sample was taken- — - = > oa 


(d) the averrge of the estimations made of the solids 
in suspension in the tank liquor as 1t went 


on to the first bed - - : = - ml 


(e) the average of the estimations made of the solids | 


in suspension in the final effluent. Were 
these putrescible ?* - - - - - 


(15) Give a typical analysis of the crude sewage to which | 
the experiment relates - - - s aH 


(16) Between what dates was the experiment conducted 4 


Tf there were any periods of rest, state their dura- 
tion "2/2 Ue WR dik ahd, Sas inet 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact 
beds at different depths - - - - - 


(18) Was any nuisance caused by the experimental 
works? - - . 4 - - ; : - 


(19) Is the experiment still proceeding ? - - - - 


If so, may the Commission inspect the works, 
should they deem it desirable todo so?  - - 


(20) Give particulars of any other observations of 
importance which were recorded =~ - -~— - 


(21) What inferences have been drawn from the experi- 
ment? - - 3 - Sie - i ae 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 


excluding the cost of land and cost of sewers | 


(6) what would be the estimated annual cost. per 
head of purifying the sewage by this system 
—excluding the annual repayment of any 

















- 3 - - - - - 





_ Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen thus :— : 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen : 
Nitric nitrogen ; 

Total organic nitrogen ; 





if a ee een ad 


a 


Signature of officer under whose direction the 
experiment was conducted. 
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Appendix 9B, 





EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AND 
CONTACT BEDS. 





Damechauthonty-  - - ~- - - ->+ - 


Population of district = - - : - - : - | 
Water supply per head of the population - : - | 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? = - - el 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse - 


Is the storm, soil or surface water, wholly or partially, | 


excluded from the ordinary sewers?  - - 
Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses - . - - P : A 











gallons per day. 








gallons per day. 




















eS SS SR SR FTE SRS SSE RN 2 SESE ST Fa A RIT EER SP EE LS eS RS SRR RRS SSS 


(1) @) What is the capacity in gallons of the Pie 
septic tank or tanks? - 


(+) If there was more than one tank, state whether | 
they were worked in series or in parallel = - | 


(2) Were any observations made as to the filling up of | 
the septic tanks by deposit of sludge ? = =| 


If the sludge was removed from the septic tanks, 


state how often this was done and, appr oximately, | 
what quantity of sludge was removed on each — 


occasion = S z > = = - A 


(3) (a) What was the water-holding capacity at com- 


mencement of experiment of the coarse beds 
when filled with the filtering material ? - - 


(6) What was the depth of these beds? - -~— - 


(c) What were the nature and size of the filtering 
material ? - _ - . > . 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
ornot - : - - = - 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? was this measurement 
inade after resHIng, and, if so, what was the dura- 
tion of the resting ? - - - - : - 


(6) (2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? - - 


(6) What was-the depth of these beds? - . - 


(c) What were the nature and size of the filtering 
F material ? z - Hig ee - - 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 

| capacity of the fine beds, stating in each case 
whether measurement was made after resting or 

not - = - = - > - - - 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment? - 


(2) Was this measurement made after resting, and 
if so what was the duration of the resting? - 


(9) State method of working of centact beds, %e., 
number of fillings per day of twenty-four hours, 
and periods of (a) filling, (6) standing full, (©) 
emptying, and (e) resting —- 


121%: 










































































_ 
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Appendix.9B. (10) State by what method the tank liquor was dis- 
so" tributed on the beds - - -— - - : —_— 





(11) What was the average quantity of sewage in 


gallons dealt with daily?) - 9 - - = 2 ae it SPARED Pct ed 





(12) Was the quantity of sewage dealt with increased 
in time of storm ? 

If so, state to what extent, and how the results were 

affected by such increase - “ - - ae ie AE 





(13) State at what intervals analyses of the effluent were as 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed - ee - - i 





(14) Give (a) the average of the analyses of the final 
effigent from the beds - --.-:\.- * 7. > Re ee -s 


(5) the best analysis of the final etfluent and date 
when sample was taken, and 





(c) the worst analysis of the final effluent and date | 
when sample was taken - - = - =| ae Saehee 





— 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed = - ; - - : - eet: ‘: 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ¢ - s > - ; 7 a f 








(15) Give a typical analysis of the crude sewage to 
which the experiment relates - - - : 





(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their 
duration - - - “ - - - - 





(17) Give particulars of any observations which have 
been made of the temperatures of the contact 
beds at different depths : - - - - : f oulite of} 4 





(18) Was any nuisance caused by the experimental 


works - - - : 2 - 





(19) Is the experiment still proceeding ? An ay A 
If so, may the Commission inspect the works, Yirigeer 
should they deem‘it desirable to do so - - - 





(20) Give particulars of any other observations of 
importance which were recorded - - - - 





(21) What inferences have been drawn from the ex- ; 





periment? - -  - 2 nwt Egaidlac Spe eee . aba eral eoicrung 
(22) If itis considered that it would be practicable to sa tu ’ ys ve ADA! ST ctiteaqa | 

adopt this system for the disposal of the whole . Ho sedis dvr 

of the sewage of the district, please state tow 10 


(a) what would be the estimated capital cost per . ’ 1% it apw t 
head of constructing the works of disposal— ; 190g nee Te 2 





excluding the cost of land and cost of sewers A yuiteer wetis whegr 

(6) what would be the estimated annual cost per Se 
head of purifying the sewage by this system a - ale ae 
—excluding the annual repayment of any arr: pelle 








loan - oh Sig - - - - i 





Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :— . ' 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; ‘ _wevis hod oeit odt to yaimagn 
Total organic nitrogen. é; 


ti Signature of officer under whose direction 
the experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS AFTER CHEMICAL PRECIPITATION. 





Mame oi authority- - -  ~- = =" 5 - 
Population of district = - - - 2 3 . 
Water supply per head of the population - - . 
Estimated or measured dry weather flow of sewage- —- 


Is any trade refuse taken into the sewers ? 

If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 

Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers! = - - . 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses cain ai - : : - : 








v sn ee ft gallons per day. 





gallons per day. 





























EERIE REE ceenereinneemermeemmnraemeeenememnmesaeermeeaeeaemecaaaeeaaaaaaaammeamamaaaaamamaaaasaaaaaaaal 


(1) What was the nature of the chemical or chemicals 
used?  - - - - - - - - - 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used? - - - 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations = - - . - - - - 


(4) What is the capacity in gallons of the subsidence 
tanks? - - : : : : s f : 


(5) State what quantity of sludge was produced_ weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed- - - - - - 


(6) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent = 


(7) (a2) What was the water-holding capacity at 
commencement of experiment of the coarse 
beds when filled with the filtering material ? 


| 








(4) What was the depth of these beds? - -~— - 


» (c) What were the nature and size of the filtering 
material ? e = : x . % 


(8) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not - S = : - - - + - 


9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 

Tf the measurement was made after resting, please 

give the duration of the resting = - - - - 


(10) (2) What was the water-holding: capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material? - . - 


(b) What was the depth of these beds? - : L 


(c) What were the nature and size of the filtering 
material ? - - : - e . £ 


' 
(11) (a) Give particulars of measurements made from 
' time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting er not- - - - - 2 I 


(6) What was the water-holding capacity of fine beds 
at end of experiment ? 

if the measurement was made after resting, 

please give the duration of the resting - 





1213. 
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Append: 





ix oe, (12) State method of working of contact beds, z.e., number 
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of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying, and 


DISPOSAL ! 





(e) resting = - - 


(13) State by what method the settled sewage was dis- 
tributed on the beds - - - - _ Se 





(14) What was the average yuantity of sewage in gallons 





dealt with daily? - — - 1) | cee ee 
(15) Was the quantity of sewage dealt with increased in 
time of storm ¢ 


If so, state to what extent, and how the results were 
affected by such increase - - - - - 





(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 





before being analysed - -— - 


(17) Give (a) the average of the analyses of the final 
effluent from the beds - - . : = 





(6) the best analysis of the final effluent and date 
when sample was taken, and 


(ec) the worst analysis of the final effluent and date 
when sample was taken - - - - Bal bs 





(d) the average of the estimations made.of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed- —- - - - - 





(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible? - - \ - - z 





(18) Give a typical analysis of the crude sewage to which 





the experiment relates. - - . - - 


(19) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration 








(20) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths-  - - - -' = =] - 





(21) Was any nuisance caused by the experimental 
works? - - - - - - - - - 








(22) Is the experiment still proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so? - - . - 





(23) Give particulars of any other observations of im- 
portance which were recorded — - - - - 





(24) What inferences have been drawn from the "ex: 
periment?  - - 2 “= 2 xe = : 





(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal —- 








excluding the cost of land and cost of sewers 


(0) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any loan 





Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of — 


nitrogen may be stated in terms of nitrogen, thus :— ; 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 


“am . 


Septic” action is prociuced. 
/f 





\ 


‘ 
Note 2.—The expression “Subsidence tanks” s intended to denote tanks which are used so that little or n 


4 


tg eee eee 


Signature of officer under whose direction the 
experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS. 


Name of authority - - . - - - - =f 


Population of district = - = a ¢ e 








Water supply per head of the population- —- - - 


Estimated or measured dry weather flow of sewage - 





Is any trade refuse taken into the sewers ? 





Tf so, state from what processses it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 





Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers! — - - - 





Officer under whom the experiment has been conducted 








Name and qualification of chemist who has made the 
analyses - Ce alae = welds =] 











nn nnn ne EEE rrr nynE nnn ERED 


(1) What is the capacity in gallons of the subsidence 
tanks? - - - - - 3 ¥ + fp ees ake eee = 








(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the | 
sludge was removed - Se - : 2 ai) BaP seine Be tor 95" areaeen tah a 





(3) State whether the flow of sewage through the subsi- | 
dence tanks was continuous or intermittent - a ee beret ee copl tripe 





(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds | 
when filled with the filtering material? - PO pete ee nt Annet ae (oy 0 ot ye ba 


Pe eee wes tuemercithese beds? - - = - |) — 


(c) What were the nature and size of the filtering 
UCU ec Se 














(6) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case | 
whether the measurement was made after resting 
or not - = > ‘: 7 x F 7 |) ees 








(6) What was the water-holding capacity of the coarse | ; 
beds at end of experiment ? - ‘ i wt i 


Tf the measurement was made after resting, please 
give duration of the resting - : - : TA Witacss jg bad hoped ypc gieaigs age te 





(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? - =e hd <) aeil} seousesdter Ye weer 


(6) What was the depth of these beds? - -  - | 


(c) What were the nature and size of the filtering 
material ? - af<con - E - s 











(8) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 
was made after resting or not - - - | 








(6) What was the water-holding capacity of fine beds 
at end of experiment ? ‘ f 

Tf the measurement was made after resting, 

please give the duration of the resting - | 





(9) State method of workingjof contact beds, ze. number 
of fillings per diy of twenty-four hours, and 
periods of (a) filling, (4).standing full, (c) emptying, 
and (e) resting = - . - - : - - —_— : 
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Appendix 9B. (10) State by what method the settled sewage was 
distributed on the beds - . - : A 








(11) What was the average quantity of sewage in gallons 
dealt with daily? - —- bb bis Brskery si <: 





(12) Was the quantity of sewage dealt with increased in 
time of storm ¢ 





If so, state to what extent, and how the results were 
affected by such increase —- 5 - - - 





(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed - - . - - - 





(14) Give (a) the average of the analyses ef the final 
effluent from the beds - - e z A 


(6) the best analysis of the final effluent and date 
when sample was taken, and 





(c) the worst analysis of the finai effluent and date 
when sample was taken - - - - - 





(d) the average of the estimations made of the 
solids in suspension in the settled sewage as ’ 
it went on to the coarse bed - - - - 





(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible? - - - - - - re . Me 





(15). Give. atypical analysis of the crude sewage to which os : poicidndeesi atte 
the experiment relates - : - = - ae 





(16) Between what dates was the experiment conducted ? 
If there were any periods of rest state their duration 





(17) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths - - 2 - - 





(18) Was any nuisance caused by the experimental works? 





(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? - - - - 





(20) Give particulars of any other observations of impor- 
tance which were recorded - - - - : 4 





(21) What inferences have been drawn from the experi- 
ment! - ‘ - - - - 5 - 





(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works or disposal— : aw TA 
excluding the cost of land and cost of sewers- ‘ 











(b) what would be the estimated annnal cost per : a 
head of purify ingthe sewage by this system— ¥ 
excluding the annual repayment of any loan - 





Note i.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :— 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
‘Nitric nitrogen ; 
Total organic nitrogen. 


~ Note 2.-The expression “Subsidence tanks” is intended to denote : oe which are used so (set little or no 
“Septic” action is produced. 





Signature of officer under Wibke direction the 
experiment was conducted. 
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Form E. ° 9 ; J 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 





Name of authority - a aa ata on 


ae ene See - 2 


Population of district = - - : . : . 


Water supply per head of the population - - - 


Estimated or measured dry weather flow of sewage 1 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 

Is the storm, soil or surface water, wholly or partially, 


excluded from the ordinary sewers ? 





Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the © 
analyses - - - : " . . | 


(1)(a) What was the water-holding capacity at commence- — 
ment of experiment of the coarse beds when 
filled with the filtering material? - : - 


(b) What was the depth of these beds? - ~ - | 








(c) What were the nature and size of the filtering 
material? = - - < 3 . E 





(2) Give particulars of measurements made from time to | 
time during the experiment of the water- holding 
capacity of coarse beds, stating in each case whether | 


the measurement was made after resting or not -— ~ 





(3) What was the water-holding capacity of the coarse | 
beds at end of experiment? - : : 2 





If the measurement was made after resting, please | 
give the duration of the resting - - - - | 


(4) (a) What was the water-holding capacity at | . ‘ 
commencement of experiment of the fine | i od binow 
beds when filled with the filtering material ? - yea on yur tte bear 





(6) What was the depth of these beds? - - 3 


(c) What were the nature and size of: the filtering “Tit Hoay thin Pasa 
material ? - - . - - ‘ =r Qo tin-lw ear? girbetats od 








(5) (a) Give particulars of measurements made from time 
to time during the experiment of the water- | 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not - . - - : 





(b) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement 
wasmade after resting, please give the duration 
of the resting . : - Z ¢ | 





(6) State method of working of contact beds, 2.é., number 
of fillings per day of twenty-four hours, and periods 

of (a) filling; (4)*standing full, (c) emptying, and 

(e) resting - - - . - - - - 





(7) State by what method the sewage was distributed on 
the beds REE SR, ee Le a -, 





(8) What was the average quantity of sewage in gallons 
Beale with lay) =e . 





(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


Tf so, state to what extent, and how the results were 
affected hy such increase - - 4 2 : 
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Appendix 9B. (10) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by prancing 
before being analysed. - - - 











(11) Give (a) the average of the ese 2s the final 
effluent from the beds - - 2 3 


(6) the best analysis of the final effluent and date 
when sample was taken, and 








(c) the worst analy-is of the final effluent and date 
when sample was taken - - - - - 2 5 8 





(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
the coarse bed - - - : - - ae = 








(e) the average of the estimations made of the solids 
in suspension in the final effluent. pee 
these putrescible? - - : 2 a , wibon sf ache prety eyeeee 








(12) Give a typical analysis of the crude sewage to which 
the experiment relates - - - - - - 








(13) Between what dates was the experiment conducted ? 


If there were any pericds of rest, state their duration cd Wt SORE Wee 





(14) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at differentdepths- = - = me ~ = aonowemaniheds 








(15) Wasany nuisance caused by the experimental works? | —_* “otf reat 9 6 Iaa% 








(16) Is the experiment still proceeding ! 
If so, may the Commission inspect the works, sone 
they deem it desirable to do so? - - - PME Gee 





(17) Give particulars of any other observations o import- 
ance which were recorded = - . . - ae Raa: 








(18) What inferences havé been drawn frcm the experi 
ment? - - - - - - - - 





(19) If it is considered that it would be practicable to 
adopt this system fcr the disposal of the whole of 
the sewage of the district, please state - - - 








(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers - _  * ee 








(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan - 








Note.—It is requested that all analyses may be stated i in parts per 100,000, and iat the various compounds of 
nitrogen may be stated in terms of-nitrogen, thus : — 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 








Signature of ofticer under whose direction the 
experiment was conducted. 
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Form F. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN CLOSED SEPTIC TANK 
FOLLOWED BY CONTINUOUS FILTRATION. 


meme of authority- - - - - - «-« = 





Population of district - - = . a . - 





Water supply per head of the population - -~ - gallons per day. 





Estimated or measured dry weather flow of sewage - 





gallons per day. 
Is any trade refuse taken into the sewers? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse - 





Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers - - - 





Officer under whom the experiment has been conducted - 





Name and qualification of Merit who has made the 
analyses - - Smet, MONS TT OE ee 


(1) (a) What is the capacity in as of ils BSN 


septic tank or tanks? - 








BEE eek, ceils IRE OM ilk align” Sreat le ot OA Abe 2 a 
(>) If there was more than one tank state whether 
they were worked in series or in parallel - 


(2) Were any observations made as to the piling BP of 
the septic tanks by deposit of sludge? - 





If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion - - - - - - - - 


(3) (a) What are the ie, ic area cake depth g the 
filters? - 





(6) State the nature and size of the filtering material - 
(c) Were the sides of the filters open or closed? —- 








(4) What was the rate of filtration in gallons per square 
yard per 24 hours ?. 


Bats whether the ‘rate of ffitlation was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent - 





(5) What was the average quantity of sewage in gallons 
A in i mem 





(6) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase = - “ A E 





(7) State by what method the a liquor was aus 
on the filters - e s : E : 





(8) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to logs by santos 
ing, before being analysed” - - - 





(9) Give (a) the average of the Bakes ot se neg 
effluent from the filters - - 





(6) the best analysis and date when sample was 
taken, and 


(c) the worst analyses and date when sample was 
taken - - ‘ - : z : 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the filters - - - - - - - 





(e) the average of the estimations made of the solids 
in suspension in the final effluent Were these 
solids putrescible?- = - = - = = = | 








1213, De 
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Appendix 9B, (10) Give a typical analysis of the crude sewage to 


which the experiment relates ae - 


DISPOSAL: 





(11) Between what dates was the experiment conducted? | ——__ 


If there were any periods of rest, state their 








duration - - - - - - - 


(12) Give particulars of any observations which have 
been made of the temperatures of the filters at 





different depths‘ - - = ane us i 


(13) Was any nuisance caused by the experimental 
works ? - - - 2 : c : é 





(14) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, 





should they deem it desirable to do so? - - 


(15) Give particulars of any other observations of 
importance which have been recorded - - - 





(16) What inferences have been drawn from the ex- | 
periment?  - = - - - _ : - | 





(17) If itis considered that it would be practicable to 
ret this system for the disposal of the whole 
of the sewage of the district, please state— 


(a) what would be the estimated capital cost per | 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers 





(6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan - 








<= — 


Yote.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 





Signature of Officer under whose direction the 
experiment was conducted. 
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Appendix 9B. 


‘Form G. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK FOLLOWED 
BY CONTINUOUS FILTRATION. 





Memeranpanthority- .- .- 2 - «7 wre we 3 











| 

/ 

Population of district  - - - - - : | 
| 


Water supply per head of the population a0 esi 9. gallons per day. 





Estimated or measured dry weather flow of sewage - 
“ed A UT a gallons per day. 





Is any trade refuse taken into the sewers ! 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse - * ~ : - : . s - 


Ts the storm, soil or surface water, wholly or partially 
: excluded from the ordinary sewers - - - 








Officer under whom the experiment has been conducted 





Name and qualification of chemist who has made the | 
analyses NS St ee a ee 





a, i Danerea tan? ane aT 


(1) (a) What is the capacity in gallons of the open | 
septic tank or tanks ? 


(b) If there was more than one tank state whether | 
they were worked in series or in parallel - 





(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge? - - - 





If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion S : a ‘ b : . au 





(3) (a) What are the form, the area and depth of the | 
filters ? 2 . 8 4 Ue 52 é 








(b) State the nature and size of the filtering material 
(c) Were the sides of the filters open or closed? =~" 








(4) What was the rate of filtration in gallons per 
square yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent - 








(5) What was the average quantity of sewage in gallons | 
Gesiuwapnidmlyte- = my mt , 3 








(6) Was the quantity of sewage dealt with increased in 
| time of storm ? 


If so, state to what extent, and how the results 
were affected by such increase —- - - - 





(7) State by what method the tank liquor was dis- 
tributed on the filters - - - E - F 





(8) State at what intervals analyses of the effluent were | 
made, and whether the samples were filtered 
through filter paper or allowed to clear by | 
standing, before being analysed - - - - 


1213. Yt He 
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Appendix.9B, (9) Give (a) the average of the analyses of the final 
effluent from the filters - = : es 3 


(5) the best analysis and date when sample was 
taken, and 


(c) the worst analysis and date when sample was 
taken - - - - - - - - 


(d) the average of the estimations made of the 
solids in suspension in the tank liquor as it 
went on to the filters - - - - - 


(e) the average of the estimations made of the 
solids in Pee in the final effluent. 
Were these solids putrescible ? - - . 


(10) Give a typical analysis of the crude sewage to which 
the experiment relates - - - - si - 


(11) Between what dates was the experiment conducted ? 
f there were any periods of rest, state their dura- 
FON oa - - - - - - - - 


(12) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths - - - - - - - 


(13) Was any nuisance caused by the experimental 
works ? - 2 : 2 é E : : 


(14) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? - - - - 


(15) Give particulars of any other observations of impor- | 


tance which have been recorded : = = 


(16) What inferences have been drawn from the experi- 


ment? - - - - - - : . | 


(17) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state— 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers 


(4) what would be: the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan - 
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Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 





SeEGEES Sanaa 


Signature of Ofticer under whose direction the 
experiment was conducted. 
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Appendix 9B, 
Form H. 
‘ EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, 
SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION. 

Name ofauthority- - - - - - - - FE cle mena tn 

Population of district - - - - - - - = 

Water supply per head of the population = - rh 3 gallons per day. 

Estimated or measured dry weather flow of sewage - gallons per day. 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse ie a Raa he bd 





Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers? = - - - hdr } 





Officer under whom the experiment has been conducted 





Name and qualification of chemist who has made the 
analyses - - - - - ; beh 





ER 





(1) What was the nature of the chemical or chemicals | 
used ? - - - - - - - - | oa. bas: ae ee 





{2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used? - - | psec 





(3) State whether the chemicals were increased or 
decreased according to the nature and volume of | 
the sewage treated, and give particulars of any © 
such variations - - - - - - : : EN Bat hc, ae ee. 





(4) What is the capacity in gallons of the subsidence | 
tanks? - : - - - - - ; fa tees eres bee Bs 2 





(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed” - - - - . - ae : hor af. a 





{6) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent | 





(7) (a) What are the form, the area and depth of the 
filters ? - . - - . - | 





(b) State the nature and size of the filtering material 





(c) Were the sides of the filters open or closed ? Peale we , ile vitae Ve nee 


{8) What was the rate of filtration in gallons per square | 
1) yard per 24chours'tois - ole wis) as ¢ Heohint wi “esl: 





State whether the rate of filtration was reduced — 
during the experiment in consequence of the | 
choking of the filters, and, if so, to what extent?- | | i: aX. iu ree AAS 


{9) What was the average quantity of sewage in gallons | 
; dealt with daily ? - : - - - - at) See Ween: See See ae 


{10) Was the quantity of sewage dealt with increased in | 
time of storm? = - - - - - - SAID Re Re ar oe 


Tf so, state to what extent, and how the results were | 
affected by such increase - “ - - aa arth rs Se pate 7 ee 


(11) State by what method the tank liquor was distribu- 
tad on the filters - : * 5 ¥ ff . 








286 ROYAL COMMISSION ON. SEWAGE DISPOSAL: 


Appendix.9B (12) State at what intervals analyses of the effluent were 
a: made, and whether the samples were filtered 


through filter paper or allowed to clear by standing. 
before being analysed - - - - - - 


(13) Give (a) the average of the analyses of the final 
effluent from the filters - - : : Aa 


(b) the best analysis and date when sample was 


taken, and - - - - - : - 


(c) the worst analysis and date when sample was | 
taken - - - - - s . = 


(d) the average of the estimations made of the solids | 


in suspension in the tank liquor as it went on 


to the filters - 2 - _ z A - | 


(e) the average of the estimations made of the solids 


in suspension in the final effluent. Were these 
solids putrescible? - - : 3 2 E 


(14) Give a typical analysis of the crude sewage to which 
the experiment relates - - - : : 5 

















(15) Between what dates was the experiment conducted? | 


Tf there were any periods of rest, state their duration 


(16) Give particulars of any observations which have been 


made of the temperatures of the filters at different | 


depths - - : : 2 ‘ £ . Z 
(17) Was any nuisance.caused by the experimental works ? 


(18) Is the experiment still proceeding ? 


Tf so, may the Commission inspect the works, should | 
they deem it desirable to doso? - * - - - | 


(19) Give particulars of any other observations of im- 





portance which have beenrecorded - -  -— 


(20) What inferences have been drawn from the experi- 
ment? - - - - - - - - - 


(21) If it is considered that it would be practicable to 


adopt this system for the disposal of the whole of | 


the sewage of the district, please state— 


(a) what would be the estimated capital cost per — 


head of constructing the works of disposal, 
excluding the cost of land and cost of sewers - 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan - 


} 
| 





f ~~ 
H Shy : 
































Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


trogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 

Albuminoid nitrogen ; 

Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. _ : 


Note 2.—The expression “Subsidence tanks” is intended to denote tanks which are used so that little or no 


Septic” action is produced. 





Signature of officer under whose direction the 


experi ent was conducted. 
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Form K. 
EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS 
FOLLOWED BY CONTINUOUS FILTRATION: 
ete . ed 
Population of district - £ - - - - - penis ht Mula iiot Rh 
Water supply per head of the population ae ak Be ae gallons per day. 
Estimated or measured dry weather flow of sewage - | ee _ gallons per day 


Ts any trade refuse taken into the sewers ! 


If so,. state from what processes it is derived and, 
approximately, what percentage of the total dry | 
weather flow of sewage is made up of trade 
refuse -  - - - - - - - - | tab: 


Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers? = - . Sad soe EAL 1a 





* Officer under whom the experiment has been conducted “rs 





Name and qualification of chemist who has made the 
analyses - - - - - - - > | 








Deen ee eee 


(1) What is the capacity in gallons of the subsidence _ 
tanks? - - - - - : 2 : a 





(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed - - - - : 5 





(3) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent- = - | — 








(4) (a) What are the form, the area and depth of the | 
filters? - - - - - - - eae sare att aeots- 





(6) State the nature and size of the filtering material 





(c) Were the sides of the filters open or closed ? pg | eee . Oe eee ee ese 


(5) What was the rate of filtration in gallons per square | 
yard per 24 hours ? - - - : : y 





State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent - ied 





(6) What was the average quantity of sewage in gallons 
dealt with daily ? - - - - - : ee 





(7) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase - -- - - = eed 





(8) State by what method the tank liquor was distributed 
on the filters ? - ais - = c a 





(9) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing, 
before being analysed - + ~- auiesat ¥ - 
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Appendix 9B, (10) Give (a) the average of the analyses of the final 





cas effluent from the filters - - Aas oe s ere 
() the best analysis and date when sample was I 
taken, and ; | 


(c) the worst analysis and date when sample was 
taken “=< =  <«<4OE me - - 





(d) the average of the estimations made of the solids | 
in suspension in the tank liquor as it went on 
tothe filters - - - -°  - = -j—— ————- 





(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 





solids putrescible ? a hee, ee 4 


(11) Give a typical analysis of the crude sewage to which | 
the experiment relates - - - - ihe. 





(12) Between what dates was the experiment con- | 














ducted ? 
If there were any periods of rest, state their | 
duration ee ee? ane T - ‘ - | ———_—___ 
su 
(13) Give particulars of any observations which have | 
been made of the temperatures of the filters at Ohipth Ty it 4 
diferentdepths «°*\ - +9) 295 5 St " 
(14) Was any nuisance caused by the experimental | __ 
works ? - - : = - - - - 
(15) Is the experiment still proceeding? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so? - - - - 
(16) Give particulars of any other observations of | 
importance which have been recorded - - ~) |) +50 ns 











(17) What inferences have been drawn from the experi- 
ment? - - - - - - : - - 





(18) If it is considered that it would be practicable to | 
adopt this system for the disposal of the whole of | 
the sewage of the district, please state - - ae See 





(a) what would be the estimated capital cost per | 
head of constructing the works of disposal, | 
excluding the cost of land and cost of | 


sewers - - 2 = : r i _ | mk ; 





(6) what would be the estimated annual cost per | 
head of purifying the sewage by this system, | 
excluding the annual repayment of any loan - 








_, Vote 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be given in terms of nitrogen, thus :— 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 


Vote 2.—The expression “ Subsidence tanks” is‘intended to denote tanks which are used so that little or no 
“ Septic” action is produced. 


a7, 


Signature of officer under whose direction the 
_ experiment was conducted, 


~ 


APPENDIX, 


Form M. 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE BY CONTINUOUS FILTRATION. 





Name ofauthority- - - - - - can 
Population of district - - - -— - ~ . 
Water supply per head of the population - - - | 


Estimated or measured dry weather flow of sewage - | 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, | 
approximately, what percentage of the total dry | 
weather flow of sewage is made up of trade refuse | 


Is the storm soil or surface water, wholly or partially, 
excluded from the ordinary sewers? - - - 


Officer under whom the experiment has been conducted - | 


Name and qualification of chemist who has made the 
analyses - - = - - - - 2 
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gallons per day. 


gallons per day. 

















ced 


filters? - 


(1) (a) What are the form, the area and depth of the | 


(6) State the nature and size of the filterimg material 
(c) Were the sides of the filters open or closed - : 


(2) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced | 


during the experiment in consequence of the 


choking of the filters, and, if so, to what extent - | 


(3) What was the average quantity of sewage in gallons 
dealt with daily? = - - = - z . _ 


(4) Was the quantity of sewage dealt with increased in 
time of storm ? 


Tf so, state to what extent, and how the results were | 


affected by such increase - . 1 . f 


(5) State by what method the sewage was distributed on 
the filters = - - F : 3 Z r "i 


(6) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing, 
before being analysed - . - - Z . 


(7) Give (a) the average of the analyses of the final effluent 
from the filters —- 4 “ z a 


(6) the best analysis and date when sample was 
taken, and ; 


(c) the worst analysis and date when sample was 
taken - - - - - - - - 


(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
the filters - - s = 2 F 4 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
solids putrescible ? - - - - - - 


(8) Give a typical analysis of the crude sewage to which 
the experiment relates - bed Fe te ane ? 


(9) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration 
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Appendix (B. ‘9) Give particulars of any observations which have 
, been made of the temperatures of the filters at 
titerent dente we S| | le ee "oy ene 





(11) Was any nuisance caused by the experimental works? 


(12) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should | 
they deem it desirable to do so? - - - - 


(13) Give particulars of any other observations of | 


importance which have been recorded - — - - 


(14) What inferences have been drawn from the experi- 


ment? - - - - - . 2 - 


(15) If it is considered that it would be practicable to | 


adopt this system for the disposal of the whole of 
the sewage of the district, please state— 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers - 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan - 


r 


























Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen : 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Signature of officer under whose direction 
the experiment was conducted. 


APPENDIX. 


Form A. 


EXPERIMENT ON THE TREATMENT OF 


CONTACT BEDS. (SINGLE CONTACT.) 
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Appendix 9€. 





SEWAGE IN CLOSED SEPTIC TANK AND 





Name of authority - - Pate 5 2 
Population of district — - - Sete 2 2 . 
Water supply per head of the population - S 
Measured dry weather flow of sewage - - - - 


Is any trade refuse taken into the sewers ? 


and, 


If so, state from what processes it is derived : 
y= 


approximately, what percentage of the total 


weather flow of sewage is made up of trade refuse 


Is the storm, soil or surface water, wholly or partially, ex- 
cluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses 


_ Batley Corporation. 


1,050 connected with this treatment. 
| 


_ For domestic purposes 12 gallons per day. For trade 
| purposes 26 gallons per day. 


| 15,000 gallons per day. 


| Not into these sewers. 


_ Note. This is an outlying district from which the sewage 
could not be taken to the outfall works without tun- 
neling through a rocky hill. 


| 
| Partially. 


Oscar J. Kirby. 


None made. 


a EEE  —————— 


(1) (a) What is the capacity in gallons of the closed septic 
tank or tanks ? 


(4) If there was more than one tank, state whether | 


they were worked in series or in parallel. 


(2) Were any observations made as to the fillmg up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion, 


{3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - - 


(c) What were the nature and size 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not 


(5) What was the water-holding capacity of the coarse beds 
at end of experiment ? 
Was this measurement made after resting, and, if so, 
what was the duration of the resting ? 


(6) (@) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - — - 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ! 


(6) Was this measurement made after resting, and, if | 


‘so, what was the duration of the resting ? 


1213 


of the filtering | 


4,500 gallons. 





There are three tanks at different levels, consequently 
are worked independently of each other. 


These tanks have been working since August 1897 and 
| have not yet had any sludge taken from them. 


Note. These beds are improvised by simply digging 
trenches in the fields and filling them up with coke. 
They fill during the day and empty during the night. 
Single contact of course. 


2 feet average. 


Coke broken to 2 inch cubes. 
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Appendix 9C. (9) State method of working of contact beds, z.¢., number 


of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying, and 
(e) resting. 


(10) State by what method the tank liquor was distri- 
buted on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 
Ii so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent 
were made and whether the samples were filtered 


through filter paper or allowed to settle before 


being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


(6) the best analysis of the final effluent and date 
when sample was taken, and 


(ec) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their 
duration. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance.caused by the experimental works ? | 


(19) Is the experiment stiil proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(20) Give particulars of any other observations of im- 
portance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


- (22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per | 


head of constructing the works of disposal— 
excluding the cost of land and cost of sewers 


(4) what would be the estimated annual cost per | 


head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


See 3a. 


By an ordinary pipe. 
15,000 gallons. 


A little. 


No appreciable difference. 


None made. 


None whatever. 
Yes. 
Yes, certainly. F 


The following, viz. :—That for comparatively small quan- 
tities of domestic sewage the method described is a 


cheap and efficient one. , 


Nose.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen. 


QO.) | Kinae ee 
Signature of officer under whose direction the 
experiment was conducted. 


APPENDIX 


Form A. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN CLOSED SEPTIC TANK 
AND CONTACT BEDS. 


Name of authority - = ; 3 i 
Population of district — - : é it t 4 


Water supply per head of the population 


Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? — - = - 


Tf so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of. trade 
refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


Manchester. 


550,000 gallons. 


Domestic use -' 17\5. , 
Trade purposes - 11/ 28 gallons per day. 


26,754,375 gallons per day. 


Yes. Breweries, dye and bleach works, galvanising 
works, grease refineries, tanneries, manufactories of tar 


products, rubber goods works, tripe-dressing works, 
mineral water manufactories. 4 to 5 per cent. 


Mostly enter the sewers. Storm overflows are provided 
at certain points, which are supposed to come into 
action at a dilution of five to one; in certain cases, 
however, they fail to answer their purpose. 


Gilbert J. Fowler, M.Sc., F.I.C. Supt.) 

W. Clifford, A-R.C.Se.I. 

Edward Ardern, B.Sc. (Vict.) 
H. D. Bell, 
A. C. Oddie, 
E. Hadfield, | 


Under the direction cf G. J. Fowler (Supt.) 


— 


j Junior Assistants. 





I 


(1) (a) What is the capacity in gallons of the closed septic 
tank or tanks ? 


(+) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? ° 
If the sludge was removed from the septic tanks, 
state how often this was done, and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was] the water-holding capacity at com- 
mencement of experiment of the beds when 
filled with the filtering material ? 


(6) What was the depth of these beds? 


(c) What was the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


| 19,620 gallons. 





| Once, at end of 20 months’ working. 





was left. 
means of a chain pump. 


Allowing 26°0 grains per gallon, suspended matter in 


moisture, would normally be produced. 


proportion of suspended matter. 


3,560 gallons. 


4 feet. 


Screened clinker. 
upwards :— 
_1 foot to pass 3 in. mesh, and rejected by 1 in. 

| 2 foot Fins yy Mee Te oe, an Se Sy 


. . . . ” . - 
3 inches of residue from above, which will pass } in. 


Composed as follows from the bottom 


oh 




















mesh. 
Brp No. 6. 

Date. Gallons. Remarks. 
8th November 1898 - 3,560 Material dry. 
9th ss hits aes 3,330 8 hours draining. 

28th April 1899 - 2.820 S. 33 is rcs 
8th September ,, - 2.480 ESita ws . 

13th November ,, - 2,500 3 days rest. 

14th tf i at 2,340 8+ hours draining. 
Ist March 1900 =k 2,090 8. «5, » 

18th a “ Sal 2,200 44 i a 

i9th June » he’ 2,000 8 ” ” 


About 65 tons. 
After 20 months’ working the flow of sewage through 
the tank was stopped and the contents pumped out. 
After removing the water a stratum of about 3? feet 
This was pumped out, as far as possible, by 
The residue which could not 
be reached by the pump was left in, averaging in depth 
about 3} in.; allowing for this residue, the total 
sludge in the tank was estimated at about 65 tons. 
The sludge removed contained 88°7 per cent. moisture. 
During the period of work the total flow of sewage 
through the tank was estimated at 14,400,000 gallons. 


the sewage, 240 tons of sludge, containing 90 per cent. 
From the 
above results it might be calculated that not more 
than 30 per cent. of the total sludge requires to be 
dealt with in the tank. It must, however, be borne 
in mind that a large amount of suspended matter has 
found its way on to the surface of the beds, causing 
the level of this to rise. [tis questionable also whether 
the sewage arriving at the septic tank contained its full 
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Appendix C9, (5) What was the water-holding capacity of the coarse 


beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting ¢ 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine oeds when 
filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not, 


(8) (a) What was the water-nolding capacity of fine beds 
at end of experiment ? 


(4) Was this measurement made after resting, and, if 
so, what was the duration of the resting? 


(9) State method of working of contact beds, z.e., number 
of fillings per day of 24 hours, and periods of 
(a) filling, (4) standing full, (c) emptying, and 
(e) resting. 


(10) State by what-method the tank liquor was dis- 
tributed on the veds, 


(11) What was the average quantity of sewage in gallons 
dealt with daily? 
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10 Nov.—8 Dec.| Each bed filled once a day between 


1898. 6 a.m. and 6 p.m. by means of auto- 
matic gear ; flow stepped during the 
night, and from Saturday noon to 
Monday morning. (a) 2 hrs. ; (6) 1 hr. 

8 Dec. 1898— | Beds Nos. 4, 5, 6 held full 2 hrs. by 


2 Jan. 1899. disconnecting gear. 

Flow stopped as in previous period. 

Flow continuous (Saturday noon to 
Monday morning excepted). 

About two fillmgs per day on each bed. 

Beds 1, 2, and 3 worked by automatic 
gear. 

Cycle: (a) 2 hrs. ; (6) 1 hr. ; (c)4 hr. = 
(o) oe his, ; (0) 3 (3 > 

Peds 4, 5, and 6, gear disconnected. 

Cycle: (a)2 hrs; (6) 2hrs. ; (c) $.hr. ; 
(e) 73 hrs. 

Tank working 14 hrs. per day. Each 
bed filled twice per day. Gear dis- 
connected. 

fi Cycle: (a) 1 hr. 20 min. ; (6) 2 hrs. ; 
(c) } hr. 

Tank working 18 hrs. per day. Flow 
stopped between noon and 6 p.m. 

6 a.m.—12, noon, 1 filling on each bed. 
Gear disconnected. 

Cycle: (a) 1 hr. ; (4) 2 hrs. ; (¢) $ hr. ; 
(e) 83 hrs. 

6 p.m.—6 a.m., 1 filling on each bed. 
Worked by automatic gear. 

Cycle : (a) 2 hrs. : (6) Lhr. ; (c) $ hr. ; 
(e) 83 hrs. 

29 April—20 Noy.} Tank working 18 hrs. per day. Flow 

1899. stopped 6 a.m.—12 noon. 

12 noon—6 p.m., 1 filling on each bed. 
Gear disconnected. 

Cycle: (a) 1 hr. ; (6) 2 hrs. ; (c) ¢ hr. ; 
(e) 83 hrs. 

6 p.m.—6 a.m., as in previous period. 

20 Nov. 1899— | Tank working 20 hours per day. Flow 

17 Jan. 1900. stopped 1 a.m.—12 noon, and 12 noon 
—4p.m., 1 filling on each bed. Gear 
disconnected 4 p.m.—6 p.m. 

Cycle: (a) 40 min. ; (6) ars 3 (c) 4 hr. 

| 6 p.m.—10 am., 9 fillings (2 fillings on 
three beds, 1 on the other three). 

_Automatic gear. 

Cycle: (a) 1 hr. 45 min. ; (6) 1 hr; 
(c) 4 hr. 

Flow continuous (Saturday noon to. 
Monday morning excepted). 

Each bed averages 2 fillings per day, 
for six days a week. Worked by 
automatic gear. 

Cycle: (a) 1 hr. 45 min.; (6) 1 hr. ; 

| (c)4hr.; (e) 84 hrs. 


Beds, worked largely by the automatic gear of Messrs. 
Commerons, Commin and Martin, consist of tipping 
buckets, svphons, and connected wells. Tanks effluent. 
distributed on the beds by means of channels made 
from half-pipes laid flush on the filtering medium, 


23,000 gallons. 


2 Jan.—25 Feb. 
1899. 


25 Feb.—17 Mar. 
1899. 


17 Mar.—-29 April 
1899, 





17 Jan.—26 Dec. 
1900. 
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(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


{13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


Rarely. 


On one occasion extra fillings were put on, and the 


effiuent continued good. 


Daily except Sundays. Samples shaken before analysis. 





ponding to the different methods of working. 























Parts per 100,000. 
Incubator Test, 3 mins. 
Four Hours Oxygen Absorption. 5, t negci- | Ammmoniacal | Albuminoid | N itrous Nitric 
Date. Oxygen rm bility. f Chlorine. 
Absorption. | ie Nitrogen. Nitrogen. | Nitrogen. | Nitrogen. 
Before. After. 
\ 

1898. 
Nov. 10—Dec. 7 - 8°17 1°91 1°54 574—77 1°14 “14 035 "12 153 
Dec. 7—28 - - 2°67 154 1°38 93 —85 “80 “084 “08 "ol 13°9 

1999. | 
Jan.—Feb. 23 - - 1°50 “05 ‘74 381—263 1°03 12 “036 “34 12°7 
Feb. 25—March 17. - 2°38 1°48 1:38 403—127 1°59 19 027 32 17°4 
March 17—April 29 - 1°81 “97 “68 213—187 1°26 13 “028 "35. 161 

| 

April 30—Nov. 20 - 1°63 77 “68 142 —405 1°4C oi bi iy 036 “66 16°0 
Noy. 21—Jan. 17, 1960 1°54 86 *63 8—66 1°04 “095 035 ei | 15°6 

1900. 
Jan. 17—Dec. 26 - 1:93 1°03 66 8i—404 1°02 “12 043 “80 45-4 

i) 























(4) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken, 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed. 


average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(e) the 





Very little, except in the first flush, which contained 


much suspended matter and was often putrefactive. 
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The following numbers are the average of daily 
analyses of the filtrate during different periods corres- 


the experiment relates. 


(15) Give a typical analysis of the crude sewage to which 


The following numbers are the average of the daily 
analyses of the crude sewage for the quarter ending 
December 26, 1900 :— 


4 hours oxygen absorption - . - 11°46 
3 minutes oxygen absorption = - - - 5°47 
Ammoniacal nitrogen - - - - 2°01 
Albuminoid nitrogen - - : - 0°61 
Chlorine - . - - - - - 16°6 


(16) Between what dates was the experiment conducted 4 
If there were any periods of rest, state their 
duration. 


(17) Give particulars of any observations which have 
been made of the temperature of the contact beds 
at different depths. 


(18) Was ay nuisance caused by the experimental 
works ? i 


(19) Is the experiment still proceeding ? > 


If so, may the Commission inspect the works, 
should they deem it desirable to do so ? 


(20) Give particulars of any other observations of 
Importance which were recorded. 


Begun November 10th, 1898—still proceeding. 


days—about one month in all. 





Very slight smell near the aerator channel. 


Yes. 


Yes. 


Effect of Trade Refuse.—On December 2nd, 1899, an 
accidental discharge of ammonia recovery liauor into the 
sewer raised the oxygen absorption figure of septic cank 
effluent to upwards of 24 grains per gallon ; this was 
reduced by the filters to 2°58, and no subsequent ill 
effects were noted. 

Pirst Flush and Drainage.—While the first flush from 
the bed was turbid and often putrefactive. the effect 
was not considered serious, as it did not last more than 
a few minutes ; the drainings from the bed after empty- 
ing attain a high degree of purity, and when these are 
mixed with an equal volume of the first flush, the 

| mixture is in general non-putrefactive. 


Three weeks at time of emptying sludge, other occasional 
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(21) What inferences have been drawn from the experi- 
ment ? 





(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal—- 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per | 
head of purifying the sewage by this system — 





excluding the annual repayment of any loan. 


Note.—It is requested that all analyses may 
nitrogen may be stated in terms of nitrogen, thus :— 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Eifect of Filtrate on the Ship Canal Water.—-A num- 
ber of experiments have shewn that the filtrate from 
this installation contains enough residual oxygen dis- 
solved and combined as nitrate to purify its own bulk 
of Ship Canal water. 

Effect of Aerator.—No appreciable chemical diffe- 
rence could be detected in the tank effluent before and 
after it had passed the aerator. It is quite possible, 
however, that the liberation of the dissolved gases thus 
produced may excite a beneficial effect. 

Gas produced in Septic Tank.—The gas obtained 
from the closed septic tank was found to be similar in 
composition to that evolved from the open septic tank, 
consisting chiefly of marsh gas with a small percentage: 
of hydrogen and carbon dioxide. 

Automatic Gear.—When all the working parts are 
in good condition the apparatus is capable of working 
smoothly and well. The corrosive action of the partially- 
purified septic tank efiluent tends however to loosen any 
screws or nuts exposed to it and the pipes also are liable 
to become coated with deposit. Frequent attention is 
nec3ssary from these causes. It was noticed that when 
a bed is tight on the surface, the water will not pene- 
trate fast enough to enable the flow to be diverted from 
the bed before considerable ponding has taken place on 
the surface. 

Maintenance of Beds.--The surfaces of the beds have 
been periodically raked and occasionally forked up to a. 
depth of about 6 in. In process of time the surface 
has risen above the level of the distributing channels to 
an extent of some 6 in., the material having the general 
character of garden soil, which finally tends to impede 
the filling of the beds. If, however, this upper layer be 
removed, the clinker below is fairly loose. In one or 
two cases the upper layer has been removed, and on 
again putting the bed into use, it takes the freely, and 
in process of time the layer is reformed. : 





Trade Refuse.—Save in exceptional circumstances, 
trade refuse as ordinarily met with is not seriously 
prejudicial to the working of this process, while the 
blending which takes place in the septic tank tends to 
obviate the effect of sudden rushes of manufacturing 
waste. The effect of iron pickle in the case of Man- 
chester sewage is to cause more rapid silting-up of the 
septic tank and to increase the deposit on the beds, but 
it 1s not otherwise of serious effect. 

Automatic Gear.—-One difficulty of apparatus depend- 
ing for its working on the rate of flow of sewage is that 
the cycle must vary with the flow, and is shortest when 
this 1s at its height ; an increased flow, however, in dry 
weather coincides with the strongest sewage, and there- 
fore some method of ponding up would have to be 
resorted to in this case. In the experiments described, 
the fow was kept pretty constant throughout the day. 
An inherent difficulty with automatic gear depending on 
the sewage flow is that the cycle of one bed is dependent 
on the condition as to capacity, character of surface, &c., 
of another bed, which will vary according to cireum- 
stances, length of working, weather, &c. 

Maintenance of Beds.—It appears to be necessary that 
the surface of the beds should be raked about once a 
month. After about two years the surface of the beds 
should be removed and piled, in order to completely 
weather. In the meantime old weathered material may 
be spread on the surface. At rarer intervals, say five 
years, the clinkers below the surface may require to be 
washed to the depth of about one foot. 

Number of Fillings.—The beds may safely take two 
fillings of septic tank effluent per day, after deducting 
all periods of rest. 


be given in parts per 100,000, and that the various compounds of 


Ammoniacal nitrogen ; 
: Albuminoid nitrogen ; 

Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. 


GILBERT J. FOWLER, 

tA ; alee 

Signature of officer under whose direction the 
experiment was conducted. 


Ie 
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Form A. ——s 
EXPERIMENT ON THE TREATMENT OF SEWAGE IN CLOSED SEPTIC TANK 
AND CONTACT BEDS. (SINGLE CONTACT.) 
Name of authority a - : - - 5 . +1 Slaithwaite Urban District Council. 
Population of district = - - - - - - | 4570. 
Water supply per head of the population - : - gallons per day. 
| 
Estimated or measured dry weather flow of sewage - | 100,000 gallons per day. ’ 
Is any trade refuse taken into the sewers ? No. 
If so, state from what processes it is derived and, 
approximately, what percentage of the total dry | 





weather flow’ of sewage is made up of trade — 
refuse. 


Is the storm, soil or surface water, wholly or partiaily, | Surface water is excluded. 
excluded from the ordinary sewers ! 


Officer under whom the experiment has been conducted- | Chairman of the Sanitary Committee, who is a manu- 
facturing chemist. 


nnn nn 


Name and qualification of chemist who has made the | 
analyses. 


(1) (a) What is the capacity in gallons of the closed septic | 100,000 gallons. 


tank or tanks? | 


(b) If there was more than one tank, state whether | In parallel. 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of | No. 
the septic tanks by deposit of sludge ? | 


If the sludge was removed from the septic tanks, 
state how often this was done, and, approximately, 
what quantity of sludge was removed on each 
occasion. 

(3) (a) What was the water-holding capacity at commence- | Single contact fine beds only used. 
ment of experiment of the coarse beds when | 
filled with the filtering material ? . . 





(5) What was the depth of these beds? © 


ve eat | 
(c) What were the nature and size of the filtering | 
material ? . 


- (4) Give particulars of measurements made from time. to | 


time during the experiment of the water-holding 
capacity of coarse beds, stating in each case | 
whether the measurement was made after resting | 


or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measurement 
made after resting, and, if so, what was the 
duration of the resting ! 


(6) (a) What was the water-holding capacity at commence- | About 12,000 gallons. 
ment of experiment of the fine beds when 
filled with the filtering material ! 


A 





(8) What was the depth of these beds?) - = 5 ft. 6 in. 


(c) What were the nature and size of the filtering Furnace clinkers rejected by a j-inch screen. 
material ? | 


(7) Give particulars of measurements made from time to 
' time during the experiment of the water-hold:ag 
capacity of the fine beds, stating in each case 
whether measurement was made atter resting; or 
not. 
it . . 
(8) (a) What was the water-holding capacity of fine beds | -19 22800 asper WO 
at end of experiment ? 
(b) Was this measurement made after resting, and, if | 
“so, what was the duration of the resting ! 


ing nearly two years. 


(9) State method of working of contact beds, 7.¢., number | 2 hours filling ; 1 hour in contact. Average + fillings ‘m 


of fillings per day of twenty-four hours, and periods | —-+-U~¥S. 
of (a) filling. (6) standing full, (¢) emptying, and | 
(e) resting. i 
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App -ndix9C. (10) State by what method the tank liquor was distributed 


—__ 


on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
aftected by such increase. 


(13) State at what intervals analyses of the effluent 
were made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(b) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effiuent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 


in suspension in the tank liquor as it went on 


to the first bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration ? 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


(19) Is she experiment still proceeding? - = == 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


~ (20) Give particulars of any other observations of import- 


ance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ! 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per head 
of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system—— 
excluding the annual repayment_of any loan. 


Distributing troughs laid on the surface of the beds. 
130,000 gallons. 
Yes. 


About 3 fold. No appreciable difference in.effluent. 


Certified “very satisfactory” by the Inspector to the. 
West Riding Rivers Board. 


None. 


None. 


No. 


Yes. 


Certainly. 


The process is eminently satisfactory for domestic 
sewage. 


About 5s. per head. 


About 3d. per head par annum, 





© Wote.—It is requested that all analyses {may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


JAS. WOODHEAD, ' 
Chairman of the Sanitary Committee. 


Signature of Officer under whose direction the 
experiment was conducted. 


ae 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN CLOSED SEPTIC TANK AND 
CONTACT BEDS. (SINGLE CONTACT.) 





Name of authority - - - + “ - “pies. 
Population of district —- + he ee 
Water supply per head of the population be te a 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers t 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse : 

Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


Corporation of York. 
About 75,000. 

33 gallons per day. 
45 gallons per day. 


Trade refuse is so small as to be negligible. 


Storm water above the capacity of the sewers, yes. 
Soil or surface, no. 


City Engineer. 


(a) Thomas Fairley, F.LC., F.R.S. Edin., F.C.S. London, 
etc., ete. 

(4) Edmund Moody Smith, M.D., C.M. Edin., LAE 
Cam., Medical Officer of Health, York. 


I —— 


(1) (a) What is the capacity in gallons of the closed 
septic tank or tanks ? 


(b) If there was more than one tank, state whether 
they were worked in series or in parallel. 


observations made as to the filling up of 


(2) Were any 
of sludge ? 


the septic tanks by deposit 


If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ! 


(6) What was the depth of these beds? - - : 


(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
eapacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


45) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


Was this measurement made after resting, and, if so, 
what was the duration of the resting ? 


(6) (a) What was the water-holding capacity at the com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(4) What was the depth of these beds? - > ; 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 


40,000. 


Only one. 


Yes, not more than 4 in. of sludge has been observed. 


The sludge has not been removed. 


Not ascertained. There were 4 beds filled as described 











in (3) (¢). 
3 feet. 
Cinder, Coke, and Clinker. 

— No. 1. | No. 2. | No. 3. | No. 4. 

A Bie sae! : eae 1) wees 
Ft. In. | Ft. In. | Ft. In. | Ft. In. 

Rejected by ljin.screen| - 3 — _— ae: 

Zin. to 1} in. -| 1 3 Ss sos = 

3 in. to # in. sit le 6 1 6 1G 209 

Rejected by fin. screen} — iG E.G — 
Total = Bb oemiiee t= ENS SP 3 














Not ascertained. 


Not ascertained. 


There were no fine beds as distinguished from those 
described in (3) (¢). 





whether measurement was madeafter resting or not. | 
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Appendix 9C. (8) (a) What was the water-holding capacity of fine beds | 
at end of experiment ? | q 





(6) Was this measurement made after resting, and, if | 

so, what was the duration of the resting ? 
(9) State method of working of contact beds, 7.e. number | As a rule :— | 
of fillings per day of twenty-four hours, and periods | Three fillings per day of 24 hours, (a) 2 hours, (4) 2 hours, 


of (a) filling, (4) standing full, (c) emptying, and | ~ (c) 1} hours, (2) 24 hours: This was varied on occasions, 


(e) resting. but no better or worse results were obtained. 


(10) State by what method the tank liquor was distributed | By means of three semi-circular troughs. 
on the beds. | - ; ; 


(11) What was the average quantity of sewage in | About 40,000 gallons. 
gallons dealt with daily ? | 





(12) Was the quantity of sewage dealt with increased in = No. 
time of storm / 


If so, state to what extent, and how the results were | 
affected by such increase. ; ‘| 


(13) State at what intervals analyses of the effluent were Ist August 1899; 19th October 1899 ; 22nd November- 
made and whether the samples were filtered 1899; 6th, 14th, 21st and 29th September 1900. 
through filter paper or allowed to settle before 
being analysed. 


























(14) Give (a) the average of the analyses of the final | Hota solids ti ' f 3 a - . 72°01 
effluent from the beds. | Mineral matter-—- ; ? : ‘ pal oni: 
| Volatile and organic matter = - 2 . 4} 8196: 
Free ammonia - - - - - - - 3°41 
_ Albuminoid ammonia’ - - . - -  0'269: 
Nitrogen as calcium nitrate - - - under 0°01 
Nitrogen as nitrites - - - - - +) mil 
Oxygen required to oxidise organic matter in 
4 hours - - - > - - ~ 2 Prot 
_ Reaction - HtR} sit = toy - Alkaline 
| Chlorine - - - - - : “> J202 = 
| Sediment - - 2 - - - ~~") 094 
| Containing organic matter -. --,- _- trace 
| Analyst -( cotsulo Wr sioolesls oh pale EEE ee 
A 
— Best. Worst. 
19 Oct. 1899 | 1 Aug. 1899 - 
Total solids - - - - SY Aa ei RIED 
Mineral matter - - - 63°2 64°2 
- Volatile and organic matter - 4°31 1355 
(b) the best analysis of the final effluent and date| ' Pree ammonia DROS ey, HF 2°23 1657 
when sample was taken, and Albuminoid ammonia a Fy O15? my A 
nder » 
(ce) the worst analysis of the final effluent andjdate;| Nitrogen as calcium nitrate - Nil O01 
when sample was taken. | Nitrogen as nitrites 3 : Nil Nil 
| Oxygen required to oxidise or- 
| ganic matter in 4 hours - 0°67 1°57 
| Reaction - - - - - | Alkaline | Alkaline- 
| Chlorine - - - - - 10°21 14°54 
| Sediment - - - - | 2 gage Nil 
| Containing organic matter — - Nil Ras 
Analyst - - - - 7 Mr. Fairley | Mr. Fairley 
| 


“Best” and “ Worst” are so judged by “ Oxygen (4. hours).” 


(d) the average of the estimations made of the solids | Not ascertained. 
in suspension in the tank liquor as it went on | 
to the first bed. 





(e) the average of the estimations made of the solids Trace only, on one occasion there was 1°68. Not pu-- 
in suspension in the final effluent. Were |  trescible. 
these putrescible ? | 
(15) Give a typical analysis of the erude sewage to which | Total solids © - - 7 “rb ae : - 8427 
the experiment relates. | Mineral matter - 5 - : - - - 69°47 
Volatile and organic matter - + - al (UB Y 
| Free ammonia - : 3 > - 5 =) Bk 
| Albuminoid ammonia-— - - +t ued - . 0386: 
| Nitfogen as calcium nitrate -  - «= = Nil 
Nitfogen’as nitrites!='''' °° (9/50 9Os Snihaiias Nil 
Oxygen required to oxidise organic matter in — 
4 hours - - = = > z - SA Si 
Reaction - : Ben ee, Hen - Alkaline- 
Smell (when cold) - - - - - very offensivz: 
Chlorine - - - - - - - - 10°64 
Seditiont { tsb dea ize od? pabug 21°83 
Containing organic matter - - eee 17 Ss 
Analyst - - - , - Mr. Fairley. 


APPENDIX. 


(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 


17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 

(18) Was any nuisance caused by the experimental works ? 
(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of im- 
portance which were recorded. 


(21) What inferences have been drawn from the experi- | 


ment ¢ 


(22) If it is considered that it would be practicableto adopt 
this system for the disposal of the whole of the 
sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 
; head of purifying the sewage bythis system— 
excluding the annual repayment of any loan. 
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22nd April, 1899, to 28th October, 1900. 
Each filter was allowed a week’s rest alternately. 


No observations. 


- No. 


Yes, but with reconstructed beds, the sides being now of 
brickwork. 
Yes. 


No observations in connection with this experiment. I 
should like, however, to place on record an experiment 
made with two plots of land, each one-eighth of an 
acre, spade trenched over 2 ft. in depth and under- 
drained. The land experimented upon is characteristic 
of the whole district. 14th June, 1899, commenced at 
8 am. to run septic tank filtrate on to each plot 
alternately until August 16th, when it was stopped ; 
each bed was worked alternately for 12 hours and then 
rested for 12 hours. The reason for stopping this 
experiment was that the land was not taking the 
effluent ; it was passing out some other way. An 
analysis made on August Ist by Mr. Fairley 
showed septic filtrate 18 albuminoid ammonia and 1°'1 
oxygen absorbed in 4 hours in grains per gallon, while 
the filtrate from land showed *15 albuminoid ammonia 
and ‘79 oxygen. The second contact bed effluent at 
the same time showed ‘14 albuminoid ammonia and 
‘67 oxygen. 

On the 4th November Colonel Slacke, Local Govern- 
ment Board Inspector, made an inspection of the 
works. The day before his visit septic tank effluent 
or filtrate had again been turned on to the land. 
It should be stated that the effluent was still stand- 
ing on the land 15 days after the last flooding on 
the 16th August. As showing the unsuitability of the 
land for filtration of sewage, a hole about 1 ft. 6 in. 
long by 9 in. wide and 12 in. deep was made in one of 
the shallow furrows in Plot 2, the septic filtrate running 
along the furrow immediately filled the hole. A second 
hole of similar size was made on the ridge immediately 
adjoining at a distance of 9 in. from the first hole; 
this. was perfectly dry, the intervening space was 
gradually sliced away until only 14 in. of soil separated 
the two holes. There was still no moisture in the 
second hole. A pencil was then forced into the slight 
barrier for ? in.—still no moisture—and it was only 
when the pencil was passed through to the first hole 
that a slight trickle came through into No. 2. By this 
time the side of No, 2 nearest to No, 1 showed signs 
of sweating. 


That the system is superior to chemical precipitation, but 
not equal to either (1) Double contact beds ; (2) open 
septic and contact beds ; or (3) open septic and con- 
tinuous filtration. 


| We have been disappointed with the results of the closed 


septic tank and beds. 


It is practicable but not desirable, as other experiments 
have given better results. 


No estimate has been prepared. 


Ditto. ditto. 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 
-Ammoniacal nitrogen - - : : 


Albuminoid nitrogen - — - elit, smal 


This cannot now be done; the analyses are given as 


> : received. 
Nitrous nitrogen - 2 tat . = : 
Wetvié nitrose A standard form for sewage analyses is very much 
Nitric nitrogen - — - - - - : neaieal 


Total organic nitrogen - - - 


A, CREER. 


Signature of officer under whose direction 
~ a 
the experiment was conducted. 





1213, 


yaw 


Appendix 9C, 
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Appendix 9C. 


Form A. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN CLOSED SEPTIC TANK 


AND CONTACT BEDS. 


(DOUBLE CONTACT.) 





Name of authority - - - - - 
Population of district  - - - = . 

Water supply per head of the population <9 eee 
Estimated or measured dry weather flow of sewage - 


Ts any trade refuse taken into the sewers? = - - - 


If so, state from what processes 


- Sefton Rural District Council. 


(Portion Kirkby Park) 890. 


27 gallons per day. 


1600 gallons per day. 


- Domestic, no trade refuse. 


it is derived and, 


approximately, what percentage of the total dry | 


weather flow of sewage is, made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


| 
| 
| 


| Partially excluded. 


Building Surveyor and Sanitary Inspector. 


See ee ee ae Tne 
4,000. a 


(1) (a) What is the capacity in gallons of the closed 
septic tank or tanks? 


(b) If there was more than one tank, state whether | Only one tank. 


they were worked in series or in parallel 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge? 


If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - = - —- 
(c) What were the nature and size of the filtering 


material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 


whether the measurement was made after resting 


or not. 


(5) What was the water-holding capacity of the coarse beds 
at end of experiment? Was this measurement 
made after resting, and if so, what was the dura- 
tion of the resting ? 


(6) (a2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtermg material ? 


(1) What was the depth of these beds? 


What were the nature and size of the filtering 
material ? 5 


Give particulars of measurements made from time to 
time during the experiment of the water-holding 


capacity of the fine beds, stating in each case | 


whether measurement was made after resting or 
not. 


(a) What was the water-holding eapaciby of fine beds 
at end of experiment ? 


(b) Was this measurement made after resting and, if | 


so, what was the duration of the resting? 





Yes.—Once. 


Contained about 90 cubic ft. Matter in suspension 
being noticed in the effluent, which was clogging the 
beds, the tank was opened November 23, after being 
in operation 8 months. A black dense scum 7 inches 
thick was found on top, containing half rotten paper, 
corks, matches, and fibrous material. Upon opening 
the valve (fixed 14 inches above the floor of tank for 
emptying) the contents subsided to its level. On 
further examination found :—Seum 7 inches thick, 
water 3 inches, deposit 4 inches, suspended matter in 
effluent due to obstruction in storm-overfiow, allowing 
storm water to pass into tank. 


250 gallons. 


1 ft. 6 in. 


2 in, and $ in. 


No reliable measurements, but estimate the beds have 
ms) more than half the water-holding capacity as at 
rst. 


1 ft. 6 in. 


| 4 in. to 3 in. 


Same as coarse bed.- 





APPENDIX. 


(9) State method of working of contact beds, 7.e., number | 


of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 
and (e) resting. 


(10) State by what method the tank liquor was distributed 
on the beds. 


(11) What was the average quantity of sewage in gallons — 


dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 





If so, state to what extent, and how the results were . 


affected by such increase. 


(13) State at what intervals analyses of the effluent were | 
made and whether the samples were filtered | 
* through filter paper or allowed to settle before | 


being analysed. 


(14) Give (a) the average of the analyses of the final — 


_effluent from the beds. 


(b) the best analysis of the final effluent and date | 


when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the 
solids in suspension in the tank liquor as it 
went on to the first bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted? 
Tf there were any periods of rest, state their duration. 


Were | 





(17) Give particulars of any observations which have | 
been made of the temperatures of the contact | 


beds at different depths. 


(18) Wasany nuisance caused by the experimental works ? 


(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(20) Give particulars of any other observations of impor- 
tance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole 
of the sewage of the district, please state 





(a) what would be the estimated capital cost per head | 
of constructing the works of disposal—ex- | 


cluding the cost of land and cost of sewers. 
(6) what would be the estimated annual cost per head 

of purifying the sewage by this system, 

excluding the annual repayment of any loan. 


| The filter area is insufficient in this case. 
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a. 5 or 6 times. 

b. Varying from 4 to 1 hour according to flow. 
c. 10 minutes. 

e. Varying from $ to 1 hour. 


Direct by automatic syphons (no troughs). 
1,600 gallons.} 


Yes. Improved by dilution, not good afterwards. 


@ 


None discernible to the eye. 


Good at first, but bad as filters began to sludge up after 
6 months, constant work. 


None taken. 


None. 


None taken, but on two occasions ice } in. thick formed 
over the portion containing syphon in the coarse bed. 
No ice on fine bed. 


None. 


Under alteration for the purpose of experiment for the 
precipitation of matter in solution. 


Any offensiveness noticed at the time of the discharge of 
filtrate had completely disappeared by the time it 
reached Waddagor Lane, 370 yards distant. It had 
evidently become oxidized and clarified during its 
passage down an open ditch for this distance. 


Filters should 
receive a fixed quantity at a time from a measuring 
tank. Filters should be of sufficient capacity to work 
only once a day. Storm water, except in very small 
quantities, should be excluded. Double contact is 
necessary. 


Yes. 


£2 11s. Od. 


| Nil. 


| 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


mitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen; 
Nitric nitrogen ; 

Total organic nitrogen. 


F. Poot. 


Signature of officer under whose direction the 
experiment was conducted. 


Appendix 9C. 
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Appendix 9C. Form B. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN CHANNEL AND CONTACT 


BEDS. 


(SINGLE CONTACT.) 





Name of authority - - - - - 
Population of district - oe - : 
Water supply per head of the population - - . 


Estimated or measured dry weather flow of sewage 


Is any trade refuse taken into the sewers?" 5 - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


| Carlisle. 
42,000, estimated. 
29°45 gallons per day. 


1,317,000 gallons per day. 
In addition to the above a quantity of clean subsoil water 
finds its way into the sewers. 


Yes. Liquid waste from dyeing processes, wool scouring, 


engine and condensing water. Waste water from felt 
washing at hat works. About 38 per cent, 


No. 


Henry C. Marks, City Engineer. 
Dibdin and Thudichum, London. 


cal oe 





ne BENT TE ET LeL  o n 


(1) (a) What is the capacity in gallons of the open 
channel or tanks ? 


(6) If there was more than one tank, state whether 
they were worked in series or 1n parallel. 


(2) Were any observations made\as to the filling up of 
the channel by deposit of sludge ? 

If the sludge was removed from the channel, state 

how often this was done and, approximately, what 

quantity of sludge was removed on each occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(1) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment ? Was this measurement 
made after resting, and, if so, what was the dura- 
tion of the resting ? 


(6) (2) What was’ the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of these beds? - . - 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


(8) (2) What was the water-holding capacity of fine beds 
at end of experiment ? 


(>) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, ze., 
number of fillings per day of twenty-four hours, 
and periods of (a) filling, (>) standing full, (¢) 
emptying, and (¢) resting. 


7 


(10) State by what method the tank liquor was distri- 


buted on the beds. 





22,000 gallons. 


Only one channel. 


Yes. 


Sludge accumulated until septic action was established, 
and it then disappeared, becoming soluble, No 
deposit has taken place since. 


50,600 gallons average. 


Averaging 3 ft, 10 in. 


Red_ sandstone broken into large pieces varying from 
1 in. to 5 in. in diameter. 


In work. 


Present capacity 46,600 gallons. Beds still working. 
Each bed rests about 24 hours per week. * 


No fine beds. 


No fine beds. 
No fine beds. 





No fine beds. 


Almost three. 


Filling bee SS ee 
Standing full - - : ‘ ~ “Ee haae 
Emptying a : 
Resting = a $4 _ 2 ” 

9 





Open wooden troughs. 


APPENDIX. 


11) What was the average quantity of sewage in gallons 
ealt with daily ? 


(12) Was the quantity of sewage dealt with increased in | 


time of storm ? 


Tf so, state to what extent, and how the results were | 


affected by such increase. 


(13) State at what intervals analyses of the effluent were 


made and whether the samples were filtered | 
through filter paper or allowed to settle before | 


being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 
(6) the best analysis of the final effluent and date 
when sample was taken, and 
(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids | 
in suspension in the tank liquor as it went on | 


to the first bed. 


(c) the average of the estimations made of the solids _ 
in suspension in the coarse bed effluent. Were | 


these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration 
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June to August 











August to November ; - . 450,000 _,, 
Since November - - : 466,000 _,, 
3)1,116,000 
372,000 





No, we pump our sewage from the outfall sewer as we 


require it. 


July 10th, August 16th, October 23rd, November 27th, 


1900. January 9th, 1901. Settled. 
| Fine beds not constructed. 
18°4 parts per 100,000. 
4°8 parts per 100,000, 
No fine beds yet. 
Chlorine. .- - - 63 parts per 100,000. 
Ammoniacal nitrogen - 2000 a 
Albuminoid nitrogen - oe 324 _ 
_ Oxygen absorbed in 4 hours> 3°71 é- 
_ Suspended matters —- ~ 1240 is 


(17) Give particulars of any observations which have | 
been made of the temperatures of the contact beds _ 


at different depths. 
(18) Was any nuisance caused by the experimental works? 


(19) Is the experiment still proceeding? é 
If so, may the Commission inspect the works, 


should they deem it desirable to do so ? 


(20) Give particulars of any other observations of | 


importance which were recorded. 


(21). What inferences have been drawn from the experi- _ 


ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state # » €gvuud 

(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(4) what would be the estimated annual cost per | 


head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


| 


June to present date. 
24 hours each week, and for short periods due to 
temporary engine breaking down. 


Not taken. 


No. 


Yes. 
Yes. 


The work has been interrupted in consequence of the 
pumping arrangements being incomplete, with the 
result that after each resumption of work the effluents 
were not up to the quality of those obtained when the 
beds had been working systematically. 


That the sewage can be purified by these very coarse 
beds to the following extent :— 
Sewage between 6 a.m. and 1 p.m. November 27th, 1900, 
Suspended matters reduced by 81:0 per cent. 
Dissolved impuritiesalbuminoid nitrogen by 30°9 per cent. 
Dissolved impurities oxygen absorbed by 26°9 per cent. 
These effluents maintained their aeration fairly well. 
The beds had been working steadily for about two 
months. 
Sewage between 2.45 p.m. and 9 p.m. January sth, 1901. 
Suspended matters reduced by 76°8 per cent. 
Dissolvedimpuritiesalbuminoid nitrogen by 31°7 per cent. 
Dissolved impurities oxygen absorbed by 23°1 per cent. 
The effluents did not maintain their aeration for 24 hours. 
The working of the beds had been interrupted by the 
pumping arrangements. 


Yes. 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 


Nitrous nitrogen ; 
Nitric nitrogen ; 


Total organic nitrogen. 


Henry C. MARKS, | 
City Engineer, 
Signature of officer under whose direction the 
experiment was conducted. 


200,000 gallons. Appendix 9C. 
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Form B. 


ROYAL COMMISSION ON SEWAGE DISPOSAL 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 


AND CONTACT BEDS. 





Name of authority : 2 s : k J 


Population of district = - ‘ : : ° S 


| 
Water supply per head of the population . 
Estimated or measured dry weather flow of sewage 


. | 
Is any trade refuse taken into the sewers? — - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. | 


Name and qualification of chemist who has made the 
analyses. 


(SINGLE CONTACT.) 


Haslingden, _Rawtenstall, and Bacup Outfall Sewerage 
Board. 


| 73,000, 
| 25 gallons per day. 


| Two million gallons per day. 


No. 
requirements. 
has by accident got in. 


The sewers are only constructed for domestic sewage 
Some dye works or print works refuse 
The source is not yet traced 


Partially. The surface water is, where practicable, turned 
into the river. 


The replies refer to the whole works. 


The analyses of the Mersey and Irwell Joint Rivers 
Committee have been taken. 





(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 


(2) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 

(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds when 
filled with the filtering material ? 


(6) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 





About 2,000,000 gallons. 


Four tanks, each 180 feet, long by 60 feet average depth 
73 feet. All at work together. 


Yes. There is only a small deposit. On Sth February, 
1900, it was reported that the deposit of sludge in 9 
weeks was less than deposit under chemical precipita- 
tion for 4 weeks. 


None has been removed since, and the deposit of sludge 
has not increased to any extent. 


The artificial filter beds are 16 in number, each 45 
feet long by 30 feet wide and 5 feet deep. Total area 
2,400 superficial yards. 


5 feet, filtering media 3 feet deep. 

Filters constructed as follows :—4 inch drain tiles on the 
floor surrounded with burnt ballast, 8 inches of coarse 
coke, 4 inches of burnt ballast with aerating pipes laid 
in same, 14 inches of coarse and fine coke mixed, the 
whole covered with 6 inches of fine clinker cinders, 


Note.—In actual working it was found that a thin scum formed over the top layer of finer material, causing a clogging 
in the working unless constantly cleaned. It has now been found that coarse clinkers and coke of the size 
of a walnut or a little larger is much more effectual than the fine clinker cinders, which are being gradually 


replaced. 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


<5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 


duration of the resting ? 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(4) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 


not. 


if 


(8) (a) What was the water-holding capacity of fine 
beds at end of experiment ? 


(>) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


None made. 


This is not an experiment but work in actual use, and 
they are still in use. 


Have none. The coarse filter filtrate is passed on to land 
for final treatment. | 


APPENDIX. 


(9) State method of working of contact beds, v.., number 

of fillings per day of 24 hours, and periods of 

, (qa) filling, (4) standing full, (c) emptying, and 
(e) resting. 


(10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons | 


dealt with daily 4 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final | 


efluent from the beds. 
Note.—The analyses are of the filtrate after 
- Jand treatment as well as beds. 


(4) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations madé of the solids 
in suspension in the tank liquor as it went on 
to the first bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 

(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(17) Give particilars of any observations which have 


been made of the temperatures of the contact beds — 


at different depths. 


(18) Was any nuisance caused hy the experimental 
works ? 


(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of impor- 
tance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ¢ 


(22) If it is considered that it would he practicable to 
adopt this system for the disposal of the whole 
of the sewage of the district, please state. 

(a) what would be the estimated capital cost per 
head of constructing the works of disposal 
—excluding the cost of land and cost of 
sewers. 


(4) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Note.—It is requested that all analyses may b 
nitrogen may be stated in terms of nitrogen, thus :— 





¥. 
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The contact beds are worked as follows: They are filled Appendix 9C 


twice during the day (i2 hours). The filling takes 
about three hours, they stand full one hour ; they are 
then run off in about two hours, and rest during the 
night for 12 hours. 


By carriers and penstocks and valves with side distribu- 
ting troughs. 


The eS filter and land deal with 2,000,000 gallons 
daily. 


The storm increase was dealt with by storm overflows 
working when sewage diluted eight times. 


Noné were made except those of the Inspectors of the 
Mersey and Irwell Joint Rivers Committee. 


Oxygen absorbed four hours test, grains per gallon, ‘94. 


November 13, 1900. 3 p.m. Fine weather, heavy rain 
previous day. Oxygen absorbed four hours test, grains 
per gallon, 0°28. 

July 13,1900. 1.15 p.m. Fine weather. 
as before, 1°38. 


None mace. 


Oxygen absorbed 


° 


None made. 


Grains per 


gallon. 
Chloride combined = - : - = 4°26 

Ureal ammonia = - - - - - 0°868 

| Albuminoid ammonia - - = - ~ »OrATG 

Oxygen absorbed from permanganate of potash 

at 80° F. in four hours : - = 280 
Total solids - - = - - - - 48°00 
Mineral - = - - - = eee OO 
Volatile - 2 = = = - - 16°00 


Hardness, 35 degrees. 


The observations furnished are on the working of the 
whole works. 


No. 


The works are still being carried on in the same way. 
The saving between this and the old chemical precipi- 
tation system being over 1,000/. a year. 

Yes. Certainly. 


As before stated the disposal of the whole sewage is 
effected by this means. 


*{t is impossible to say. So much depends on the adapt- 
ability of the soil (2.e., clay land may not require con- 
crete works, e.’, and the nature of the construction. 


As. 6d. 


e given in parts per 100,000, and that the various compounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen 5 


Total organic nitrogen. 


Ricup. WM. BUGLER. _ 
Clerk to the Boara. 
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Appendix 9C. 
Form B. 





ROYAL COMMISSION ON SEWAGE DISPOSAL * 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
AND CONTACT BEDS. . 


(SINGLE CONTACT.) 





Name of authority 


Population of district 


Water supply per head of the population 


Measured dry weather flow of sewage 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Ts the storm, soil*or surface water, wholly or partially, 





excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name. and qualification of chemist who has made the 
analyses. 





Hendon Urban District Council. 


22,500. About 18,000 to 19,000 drained to outfall 
works at present. 


| About 35 gallons per day. 


< 
i 


700,000 gallons per day. 


Laundry work may be regarded as the staple industry of 
the place. This is also a residential suburb of London. 


In nearly all the roads there is a separate surface water 
drain as well.as a sewer, and such surface water drain 
takes the water from the front roofs of most of the 
houses as well as all the surface water from the roads 
themselves. 


4 


Engineer and Surveyor. 


Mr. Frank W. Andrew, M.R.C.S., L.R-C.P., Medical 
Officer of Health for Hendon. 

Dr. Houston (crude sewage and resulting effifent from 
Col. Ducat’s Filters).. 

Dr. Bevan, County Analyst. 


ssp Um em cS a 


(1) (2) What is the capacity in gallons of the open septic 
tank or tanks ? 


() If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge? 


Tf the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(Lb) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 


or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting? 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering materia! ? 


(1) What was the depth of these beds ? 


(c) What was the nature and size of the filtering | 


material ? 


Only one tank out of the six chemical precipitation tanks 
referred to in Form “C.” has been used as an open 
septic tank. (5th November, 1900.) 


About one foot of sludge appears to have collected on 
the bottom of the tank in two and a-half months. 


No sludge has been removed up to the. present. 


We have only one set of contact beds at present, consist- 
ing of three bacteria beds, each of 800 yards superficial 
area and five feet deep. Bed No. 1 was constructed in 
September 1898, bed No. 2 September 1899, bed No. 3 
December 1900 ; cost of each bed which is surrounded 
with concrete walls and floor averages 1,000 7. each ; 
3,000 2. the three beds. 


# in. clinker pan breeze rejected by a } in. sieve which 
removed the fine stuff. 


Each of the beds holds about 120,000 gallons of sewage. 
Effluent at one filling and no reduction in capacity has 
been noticed at present. 


See No. 4. 


No “ fine” beds at present. 


APPENDIX. 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


(6) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, z.e., number | 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 
and (e) resting. 


(10) State by what method the tank liquor was distri- 
buted on the beds. | 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm % 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(6) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the. 
solids in an in the tank liquor as it 
went on to the first bed ; 


‘ 


(c) the average of the estimations made of the 
solids in’ suspension in the final effluent. 
Were these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 
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Appendix 9C. 


\ No fine beds at present. 





Each bed filled and emptied once a day only, resting all 
night and Sundays. 


After passing through an area of two acres of land, laid 
out on the intermittent downward filtration principle, 
the effluent from such intermittent downward filtration 
area is discharged on to the coarse bacteria beds by 
concrete carriers and galvanized iron sluices in the 
carriers. 


Yes: 


With 1 in. rain in 24 hours if during rainy time, the dry 
weather flow is increased four times, 2.¢., to 2,000,000 
gallons. A better effluent obtained with small quantity 
of rain, compared with effluent during a dry summer. 


Samples allowed to settle, made from time to time, not 
at stated or regular intervals. 


Free ammonia 1°4 parts per 100,000. 
Alb. - a. 


rer 12 2 ocht Os 
The amount of albuminoid ammonia in the crude sewage 


has been found by Dr. Houston as high as 7°6 per 
100,000, and by Dr. Bevan 8°4 parts per 100,000. The - 
albuminoid ammonia is never less than 3 parts per 
100,000 on an ordinary day and in dry weather is much 
more frequently run up to 8 parts per 100,000 and 
over. 


Alb. NH, 13 per 100,000 on 13th February 1899. 
Alb. NH, +17 per 100,000 on 18th May 1900. 


Cannot give this. 

Dr. Barwise found in the crude sewage 315 parts of solid 
matter per 100,000, 198°5 parts of which were in sus- 
pension. 

20th November 1897 : 

Free ammonia 6°16 parts per 100,000. 
Organic ammonia 3°8 parts per 100,000.. 


| Professor Corfield found on 10th May 1898 :: 


Total solids 265°3 parts per 100,000. 
Fixed 1151 parts per 100,000. 
Volatile 150°2 ,, 


Dr. Bevan : 
Total solids dried at 21y° F. : : 


” ? 


one : 13°4 
Solids in suspension - - - eB - none 
Solidsin solution - - = .- . 430:4 
Mineral matter in solution - - - = 4-43 
Alb. Ammonia eect ee ee SV, 143 
Oxygen consumed in 32 hours - 2 ‘51 
Chlorine - = - = 2 = =) ake 
Dr. Bevan states that the percentage of purification 


effected is 93 per cent. on the albuminoid ammonia and 
82 per cent. on the oxygen, 


See 14 (d) ante, 


September 1898 and still going on, 
Sundays. Bacteria beds, always resting. 
Week days. Each bed filled once a day. 


It has been noted that during the time sewuge effluent 
was in contact with the filtering media in bacteria beds, 
temperature increased on an average 1 degree F. only 
(thermometer placed two feet below surface of hed) 
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Appendix 9C, (18) Was any nuisance caused by the experimental 
works ? 





(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of 
importance which were recorded. 


(21) What inferences have been drawn from the experi- 
mant ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(6) what would be the estimated annual cost per 


head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


g 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


There is none. (Far less than on the land.) 


Yes. 


With pleasure any time. 


That it has been demonstrated beyond a doubt that open 
septic or detritus tanks witha capacity of not less than 
one day’s dry weather flow with subsequent filtration 
through land laid out on the intermittent downward 
filtration principle and afterwards contact with bacteria 
will produce an effluent which is not injurious to fish 
life as the volume of the effluent is about 10 times the 
volume of the flow in the River Brent, into which it 
discharges, as for many weeks in the year the volume 
of water flowing in the River Brent is under 22,000 
gallons, gauged by 8.8. Grimley. 

It will be noted that the sewage is particularly foul, 
being little more than a solution of soap on three days 
a week, in addition to the dense domestic sewage on 
all days. 

A better effluent can be obtained from artificial bacteria 
beds than from the clay land forming the site of the 
outfall works. 


Quite practicable. 


10s. per head first cost of bacteria beds in addition to the 
present open septic or detritus tanks. 


21. 10s. to 32. per million gallons of dry weather flow. 
Tf all the water were taken into account, the mean would 
be 25s. to 30s. per million gallons treated, but it is far 
better to take the cost on the dry weather flow. Let 
this be understood to be uniform throughout the 
replies, z.e., cost to be given on the dry weather flow, 
which is the only reliable data. 


zor Vote.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be’stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen 5 
Nitric nitrogen ; 

Total organic nitrogen. 


S. SLATER GRIMLEY, 
Assoc. Member Inst. C.E. 


_ Signature of Officer under whose 
direction the experiment was conducted. 


APPENDIX. 


Form B. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AND CONTACT 
BEDS (SINGLE CONTACT). 





Name of authority - —- SES 1 Po  | Wse. 
Population of district = - 3 - : E : 2 
Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 

If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
ters pay flow of sewage is made up of trade 
refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


(1) (a) What is the capacity in gallons of the open 
septic tank or tanks ? 
(6) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as_to the filling up of 
the septic tanks by deposit of sludge ? 

If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 

(6) What was the depth of these beds ? 
(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting ? 


(6) (a) What was the water-holding capacity at com- 
' mencement of experiment of the fine beds 
when filled with the filtering material ? 
(6) What was the depth of these beds ? 
(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 
(6) Was this measurement made after resting, and, 
if so, what was the duration of the resting? 


(9) State method of working of contact beds, 7.e., number 
of fillmgs per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) empty- 
ing, and (e) resting. 

(10) State by what method the tank liquor was distri- 
buted on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 
If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the eftluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds 


1213 





County Borough!of;West Bromwich. 

(1891). 59,489. 

20 gallons per day. 

About 400,000 gallonsper day, high level sewage. 
None. 


Wholly excluded. 


Borough engineer and surveyor. 
H. Silvester, F.I.C., F.C.S., borough analyst. 


50,000 (25,000 each). 


Two tanks, worked both in parallel and in series. 


Yes ; one of the tanks was used only from October 3rd 
1899, to September 12th, 1900, it was then run out and 
about 100 cubic yards of sludge was found in it. . 


aban 1 i586 gallons, taking it at one-third of the capacity 
of bed. 


3 feet. ) 
Screened engine ashes 4-inch to 2-inch mesh. 


After the bed had worked twelve months, and had 
treated during that time 816 fillings, a meter was fixed 
at the outlet and readings taken. 


9,950 gallons, average of twelve readings. 


After the sewage had been treated in the coarse-grained 
beds it was passed on to the land which had been 
underdrained and took the place of fine-grained beds. 


Three fillings every 24 hours, Sundays excepted, (a) 14 
¢. hours, (6) 2 hours, (c) emptying, 14 hours, resting 3 
j.. hours every 8 hours. 


By iron troughs. 
Estimated at 45,000 gallons at commencement. 


No. 1. 


Samples analysed at various dates between November, 
1899, and September, 1900, 18 in all. 


See following tables. 


ZZ2 
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ROYAL COMMISSION ON SEWAGE DISPOSAL : 
Pa ae RPI IS Dare eS ee 


_Awazyses of Sampies of SEwace and Err.uENTs after Bacteria Treatment from Friar Park Sewage Farm, West Bromwich, — 
by H. Silvester, F.LC., F.C.S., Borough Analyst. 
(Quantities stated in parts per 100,000.) 































































HIGH LEVEL. 
iS CRUDE SEWAGE. 
Sal. = 
Z = itrogen : 
Date. © se Oxygen as cope ‘ Solids Solids Total 
= S | Chlorine abso rbed Nitrites in ses Sek 
= 5 F in d_ Albu- Soluti Suspen- Solids. 
3 Noire an Free. ALOU olution. signe 
2 Za 4 hours. | Nitrates. minoid. 

6 November il 10 15:2 3°900 Nil 2-800 500 80-0 2°4 82°4 
14 e4 - - 4 23 16:1 6°130 a5 5400 1220 100°0 6:0 | 106°0 
22 ar . 5 40 ine 4108 Aa 5:00 610 120°0 43°2 163°2 
29 as - 4 58 23°5 6°550 AN 8:403 950 129-0 102°0 231-0 
19 December - 53 90 16°0 9°692 Py 6°360 1:325 126'0 79°6 205°6 

9 January - *6 134 8°5 ‘720 Traces 1°680 092 91°0 4-0 95-0 
16 ” - 7 154 13°0 2°590 Nil 2°820 380 76°0 66°8 142'8 
31 oO - 8 192 es 7°754 oe 6°440 ‘980 129°0 138°4: 267 °4 

7 March - 9 258 23°0 3°806 ‘3 6°040 454 114°5 73°38 188-3 
Ai ” = 10 292 10°4 2°313 a) 4°400 +330 730 76°4 149-4 
20 ess = al 312 dick 1541 “ » 2960 "198 57°0 25:0 82-0 

6 April 12 330 16°1 9°858° nf 7112 ‘716 108°0 58°4 106-4 
23.5; 13 371 22°9 8°032 is 8°824 °718 122°5 57°4 186°9 
23 May - 14 445 16°9 3°718 Ae 5°242 ‘584 95°4 81°2 176°6 
29 June - 15 519 17:2 6211 a 5022 "712 * 101°5 98°6 201°1 
25 July 16 | 581] 11°6 4°700 i 4-572 630 82-0 450 127-0 
30 August 17 666 9-2 2-447 oe 2°612 °352 68°0 80:0 148-0 
26 September 18 731 160 | 6°553 3s 6°43 *528 92:0 59°2 151°2 

ns | eee ee scoiamigacassi eaibrpeainaenis 
Averages — — 15:97 5°034 — 5'118 626 98°43 60°97 


Date. 


6-November 
14 ” x 
22 ” if 
29 ” 5 
19 December 

9 January - 
16 © Teas 
31 x 

7 March 


21 


29 June - 
95 J uly 

30 August - 
26 September 


Averages 


Date. 





6 November 
14 ” 3 
22 ” ‘s 
29 ss - 
19 December 

9 January - 
16 - - 
Bil = 

7 March - 
21 ” es 
29 > 
6 April 
54 


bo 
w 
a 
—_ 
= 
< 
' ' 1 ! 


25 July - 
30 August - 
26 September 


Averages 


ee aE EEEEEEEEEEEEEEEE EERE! 
* Samples 1, 2, and 6 were taken after sewage had passed through detritus tanks, hence matter in suspension is low. Samples 6 


toes MR 8 Oe 





Sample No. 


x O* 
toe 


* 
© OAS Or 





Sample No. 


x * 
wror 





No. of filling. 














EFFLUENT FROM COARSE BACTERIA BED. 





Oxygen Nitrogen 
ae as 

Chlorine. | sorbed | Nitrites 
7 and 

| 4 hours. | Nitrates. 





AMMONIA. 
Pree Albu- 
; minoid. 





1°740 
1-240 
2-046 
2-920 
4°222 

“980 
2-099 
2°704 
1°482 
2226 
2°758 
1°915 
1-623 
2°276 
2°105 
2-140 
2°250 
2°258 











No, of filling. 








2°165 


Oxygen | 
absorbed | 

in | 
4 hours. | 


Chlorine, 


"439 
‘738 
283 
‘298 | 
“044 | 
222 
“432 
266 
“314 
248 
194 
193 
“146 
‘617 
“282 
679 
‘181 
170 








369 





Traces 


Nil 


” 
Traces 








“240 
“180 
“252 
“492 
570 
120 
“315 
“286 


1:300 
2°210 
3°000 
5°100 
5650 
2°400 
2°400 
3°908 
2°808 
3°100 
3°760 
2°880 
3°363 
3°217 
3°280 
3°152 
3°640 
3°632 





3°266 








EFFLUENT FROM LAND. 


cn eee 











Nitrogen F 
ae AMMONIA. Solids ah 
Nitrites in 
and Free, | Albu: | Solution. Sas pee 
Nitrates. * | minoid. Sms 
ees Nae 
"846 “040 040 83:0 None 
1°354 1°000 ‘060 754 3°6 
1:323 *380 “058 67°0 2°4 
1°849 280 034 72°0 Traces 
1297 1-000 ‘085 92°0 Pe 
1°333 “080 035 82'0 * 
1°547 “400 ‘048 74°8 1:20 
1°153 “084 022 98-0 Traees 
930 142 040 98-0 Nil 
1°547 "156 ‘036 750 if 
2°257 294 ‘036 68°6 — 
1-442 116 030 68:0 Nil 
1°384 092 ‘036 74:0 " 
“570 180 ‘056 82°7 l'races 
‘498 444 “036 65:0 2°0 
689 252 “064 106°0 Traces 
“980 "032 “028 83°8 ie 
1°696 042 ‘O15 82°3 Lor 
1°260 274 042 80°4 ‘66 











avd 11 dilute cowages, owing to heavy rainfall. 








. Solids 
Sea cP 
: Suspen- 
Solution. me ae 
80:0 9°4 
90°2 6'8 
90°8 ie 
107°0 20-0 
103°0 14:2 
83°4 16 
100°6 2°4 
92°0 8-2 
88:0 4°64 
85°4 3°8 
86°6 6°4 
83°0 7:0 
77°0 4°8 
89°8 6°4 
80:0 3°8 
85:0 al 
82°5 viv) 
780 6°68 
87°88 6°46 


6 


Total 
Solids. 


co oOo -+~100 ~I & +1 00 
SPAWNS 
cooocooocoroo 


Dax 
Co Or 
ofS 


74-0 


‘ on. 
On 









Per- 
Total centage 
P of 
Solids. | purifica- 
tion. 
82-4 55°3 
97:0 oy 
98-0 502 
127-0 55°4 
117:2 56°4 
85°0 — 
103-0 18°9 
100°2 65'1 
92°64 61-0 
89°2 3°7 
93°0 — 
90-0 80°5 
81°8 79°7 
96:2 38°7 
83°8 6671 
88°1 54°4 
89°5 8°5 
84°68 65°5 
94°54 — 


Per- Total 
centage |percentage 
of of 











Purifica- | Purifica- — 
tion. tion. 
74°7 88:7 @ 
40°4 87/9; @ 
8671 93-1 
89°8 95:4 
77°6 02 @ 
vis 69°4 
79°5 $33. 
90-1 965 
78°8 94:4, & 
88:8 s9:2 | 
92°9 874 @ 
89:9 98-0 
-90°9 98-1 
72°8 834 
86°6 95°4 [ 
68-2 855 
91-9 926 
92°4 97°4 q 
re i ; 


ee aloe” ay 


APPENDIX. 


(6) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(15)zGive a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ¢ 
If there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 
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60°97 parts per 100,000. 


‘66 parts per 100,000. 


See foregoing tables. 


Commenced 12th September, 1899, and extended to 
lst November, 1900. Beds rested from 5th December 
to 12th December, 1899, and Sundays. 


HIGH LEVEL (Cross-GraInep Bep). 
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* Fy 1899. 
December 13 | 74 | 1.0 a.m./} 2.30 a.m.} 4.30 a.m.| 6.0 a.m.| 51 33 48 50 50 43 
4 13 | 75 | 9.0 a.m. |10.15 a.m. {12.15 p.m.| 1.45 p.m.| 51 35 40 | 50 49 38 
% 13| 76 | 4.45 p.m. | 5.30 p.m.| 7.30 p.m.| 9.0 p.m.| 49 29 39 | 48 47 40 
a 14] 77 |12.0 p.m. | 1.30 a.m.) 3.30.a.m.| 5.0 a.m.| 48 10 40 46 46 45 
= 14 78: | 8.0 a.m.} 9.0 a.m./11.0 a.m. |12.30a.m.| 49 13 34 49 49 42 
A 14| 79 | 3.30 p.m. | 4.45 p.m.| 6.15 p.m.| 8.15 p.m.| 52 24 32 51 49 48 
iy 15 | 80 {11.15 p.m.| 1.0 am.| 3.0 a.m.| 4.30 a.m.| 49 26 42 47 46 45 
fr 15 81 7.30 a.m. | 9.0 a.m. /11.0 a.m. /12.30a.m.| 51 23 46 49 49 48 
i 15 | 82 | 3.30.p.m. | 4.30 p.m. | 6.30 pam.| 8.0 p.m.| 51 2 49 46 49 47 
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> 16| 84 | 7.0 am. | 8.15 a.m. {10.15 a.m. |11.45a.m.| 51 20 40 50 50 47 
ai 18 | 85 | 2.15a.m.| 4.0 a.m.| 6.0 a.m. | 7.30 a.m 50 32 44 47 46 46 
Averages 50°17 | 23°75 41°91 48°25 48 45°5 








(18) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? ‘ 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost pa 
head of constructing. the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 


head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 



































None whatever. 


Yes. 
Yes. 


See report enclosed. 


See report enclosed. 


The scheme proposed by me, and lately adopted for the 
treatment of the whole of the sewage of the borough 
includes detritus or open septic tanks. 


About 5s. 


See answer to same question on Form L. 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammonical nitrogen ; 

Albuminoid nitrogen ; 
” Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. 


ALBERT D. GreaTorEx, Assoc. M. Inst. C.E., 
: Borough Engineer and Surveyor. 
Signature of Officer under whose direction 
the experiment was conducted. 
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Form B. 


ROYAL COMMISSION ON SEWAGE DISPOSA®: 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AN 


CONTACT BEDS. 


(DOUBLE CONTACT.) 





Name of authority- - - -) = **) gets 
Population of district - - : : 2 _ 2 


Water supply per head of the population - - - 


Measured dry weather flow of sewage - - - - 


Is any trade refuse taken into the sewers? = - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


Batley Corporation. 
30,000. 


For domestic purposes 12 gallons per day ; for trade 
purposes 26 gallons per day. 


500,020 gallons per day. 


Yes, from wool washers, blanket makers, woollen manu- 
facturers, dye works, carbonizers. 


About half the dry weather flow. | 
Note.—There are very few water closets in this borough. 


Partially. 


Oscar J. Kirby. 


None made yet. 





(1) (a) What is the capacity in gallons of the open 
septic tank or tanks ? 


(2) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, © 


state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (2) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(b) What was the depth of these beds? 


(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time 
to time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and if so, what was the 
duration of the resting ? 


_ (6) (a) What was the water-holding capacity at com- 


mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


(8) (2) What was the water-holding capacity of fine beds 
at end of experiment ? 


(5) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, 7@e., num- 
ber of fillings per day of twenty-four hours, and 
periods of (a) filling, (4) standing full, (c) emptying, 
and (e) resting. f 


't0) State by what method the tank liquor was dis 
tributed on he beds. 





240,000. 
Not worked in series. 
Yes. 


At the end of the first week 50,000 gallons of creamy 
sludge were let off from the bottoms of the tanks. ‘This 
quantity was gradually reduced week by week for 15 
weeks, since which (12 months, viz. :—January 13th, 
1900) there has not been any sludge let off. 


Note.—Two beds, 20 feet by 20 feet, and 3 feet 6 inches. 
deep were put into use. Two months ago (November 
9th), the high level bed has decreased in holding 
capacity from 38 per cent. to 27 per cent. And the 
low level bed from 38 per cent. to 33 per cent. 


See above. : 
Furnace clinker broken to pass a 14-inch screen, and 
rejected by §-inch screen. 


The measurements were taken after resting in the ordi 
nary way. 


The material is the same size in both beds. 


3 fillings a day. 
a. 2 hours filling. 
b, 2 hours standing full. 
c. 2 hours emptying. 
d. 2 hours resting. 


By distributing channels, 


APPENDIX. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


Tf so, state to what extent, and how the results were 
F affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the ayernge of the analyses of the final 
effluent from the beds ; 


(6) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, 
should they deem it desirable to do so ? 


(20) Give particulars of any other observations of im- 
portance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 
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8,000 gallons. 


No. 


Note.—Dr. M. Wilson, Chief Inspector of the West 
Riding Rivers Board, is by his staff about to make some 
analyses at these works, copies of which shall be sent on 
to the Commission. 


No. They are not. 


From November 9th to the present date. 
The beds rest all day on Sundays. 


None made. 


No. 


Yes. 


Yes, certainly. 


The following, viz. :—As the final effluent is only slightly 
cloudy (after standing 12 hours it is quite bright), and 
has no tendency to secondary putrefaction, it.is quite 
possible to purify sewage containing a substantial pro- 
portion of trades wastes, by open septic tanks and 
double contact beds. 


Yes, 


Ten shillings. 


Eight pence. 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 


Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic-nitrogen. 


O. J. Kirsy, 
Signature of Officer under whose direction the 
experiment was conducted. 
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Appendix 9C. Form B. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EXPERIMENT ON THE TREATMENT. OF SEWAGE IN OPEN SEPTIC TANK AND 


CONTACT BEDS. 


(DOUBLE CONTACT.) 





Name ofauthority- - - - - - - = 
Population of district - - - - - aye 


Water supply per head of the population - - : 


Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and 


approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


(1) (2) What is the capacity in gallons of the open 
septic tank or tanks. 


(6) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge. 


If the sludge was removed from the septic tanks, 
state how often this was done and, approxi- 
mately, what quantity of sludge was removed on 
each occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material? — 


(6) What was the depth of these beds? - 2 i 


(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting or 
not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment ? Was this measurement 
made after resting, and, if so, what was the dura- 
tion of the resting ? 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment. of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - : 4 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
"time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement) was made after resting or 

not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


: 


(6) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 








Borough of Guildford. 
17,000. 


30 gallons per day. This quantity includes the supply of 
water to the railway authorities, but for which the 
supply per head of population would not greatly exceed. 
20 gallons. 


480,000 gallons per day. 


The refuse from three breweries approximately one-third 
the dry weather flow. 


Only partially excluded. 


148,000. 


One only in use at present. 


Weekly observations have been made. 


No sludge has yet been removed, and although at least 
50,000,000 gallons of sewage has passed through this: 
tank, the solids at the bottom average only 14 inches: 
deep, whilst the scum on the top is 25 inches thick. 


25,000 gallons per bed, which multiplied by 5 (the num- 
ber of beds) gives 125,000 gallons dealt with in each 
working. 


Two feet nine inches. 


Burnt ballast and clinker rejected by a $-inch mesh screen, 
the material after screening to pass through a 3-inch 
ring. 


No measurements have been taken, but very little 
difference in the water capacity of the coarse beds has: 
been observed since the filters were first used, now 
some eight months ago. 


2 ft. 6 in. 


Burnt ballast and clinker which passed a }-in. mesh, but 
si hap by a ;'s-inch mesh, dust to be carefully 
excluded. 


» 


| No material difference has been noticed in respect to the 


fine beds consisting of burnt ballast, but the clinker 
beds have made up somewhat during the six months 
they have been in use, which in my opinion is due to 
the fact that the dust was not carefully excluded. 
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(9) State method of working of contact beds, 7.¢., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying and (¢) 
resting. 


(10) State by what method the tank liquor was distribu- 
ted on the beds. 


11) What was the average quantity of sewage in gallons 
dealt with daily? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? } 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 





Tuos. WALKER, Esq., C.E., Borough Engineer. 
Dear Sir,—The following are the results 


I received them on the 6th inst., and they 


SEWAGE, 
Oxygen absorbed, 15 mins. - 8-48 grains per gallon. 
53 x 4hours - 17:03. ..5; fs 
Chlorine - - - - 5 970 ¥ a 
Ammonia, free = - - - 115-28 parts per million. 
a Albuminoid - SMBH TL ry x 
Appearance - - - -.Opaque ; very dark colour ; 


large amount of suspended 
matter. 


EFFLUENT, OPEN SEPTIC TANK. 


Oxygen absorbed, 15 mins. - 2°92 grains per gallon. 
34 ag 4 hours - (7:17). »,, 55 
Chlorine - - - = 6°} rs 3s 
Ammonia, free - : - 77°70 parts per million. 
3 Albuminoid - = J1°72 sh £ 
Appearance - - - - Opaque; offensive smell ; 


fair amount of matter in 
suspension. : 
EFFLUENT, COARSE Contact BED.—Two hours’ contact.” 


Oxygen absorbed, 15 mins. ~ 1°66 erains per gallon 





oy) ? hours’ % 3°32 ” 9 
Chlorine we = ‘oe 80 1305 2 
Ammonia, free - - - - 64:08 parts per million 

Se Albuminoid - soa tS) lee y 
Appearance - - - .- Opaque; offensive smell. 


| 





(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on | 
to the first bed. | 

(e) the average of the estimations made of the solids | 
in suspension in the fimal effiuent. Were these | 


putrescible ? | 


(15) Give a typical analysis of the crude sewage to which | 
the experiment relates. | 





(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 
(17) Give particulars of any observations which have 


been made of the temperatures] of thc contact 
beds at different depths. J 
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_ Two fillings in the 24 hours as follows :— 


Filling - - 1] to 14 hours. 
Standing full - 2 hours. 
Emp ‘ying - 1to 14 hours. 
Resting - a 2 HOUTS, 


Simply allowed to run on the beds through tren’ 3: 
into the media. 


250,000 gallons. 


No. 


The only analysis yet_made was through the kindness 
of the Borough Engineer of Croydon, who was 
interested in the percentage of purification at once 
observable by the sewage passing through scum tank. 
{ submit herewith a copy of same, in which it will be 
noticed an excellent effluent is obtained by intermittent. 
(ltration of the effluent from the second contact beds 
through an experimental tertiary bed, consisting of 
sand or dust excluded in the sieving of the media for 
the second or fine beds. 

CROYDON CORPORATION, BEDDINGTON Farm, 

Lecember: 10th, 1900. 


of analyses of samples received from the Borough Engineer of Guildford. 
are marked as taken on the 4th. 


EFFLUENT, FINE ConTAcT BreD.—Two hours’ contact- 


Oxygen absorbed, 15 mins. - 0°20 erains per gallon. 


‘5 53 4hours - 043 ,, M 
Chlorine - - - - me SO) _ B 
Ammonia, free - : - 43°77 parts per million. 

Albumninoid - 1°60 


29 
Appearanee - : ; 
of suspended matter for an 

effluent. 


EFFLUENT, EXPERIMENTAL.—THIRD CONTACT BED. 


Chlorine - - - - - 4°] grains per gallon. 
Ammonia, free - - 0:07 parts per million. 
¥ AJbuminoid - Pe OPLOrmar,; a 
Appearance - - - - Bright and clear ; free from 
sell 
_EFFLUENT. FINAL FROM LAND. 
Oxygen absorbed, 15 mins. - 0°27 erains per gallon. 
2? 9 4 hours 0°65 oP) ” 
Chlorine’ - - - 6-9 a ie 
Ammonia, free - - 32°14 parts per million. 
Albuminoid - aU aa, 


2 
Opaque; large amount of 
suspended matter for an 
effluent. Large trace of 
ferrous iron in suspe1.cesL 
matter. 


Appearance - - 


_ Yours faithfully, 
(Signed) JOHN E. FarMER, 
Analy #t. 


It may be explained here that exactly one-half of the 
dry weather flow is dealt with on bacteriological lines, 
the remaining portion being treated with cheinicals, 
the solids pumped on to some land and ploughed in, 
whilst the top water is run through coke filters on the 
stag Loa continuous process, and then run on to the. 
and. 
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2? 9? 
Faint smell; large amount. 
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Complaints were received during the hot days in August 


Am vendix 9C. (18) Was any nuisance caused by the experimental | ing the 
last, relative to a smell arising from the scum on top 


Net Bi works? 


(19) Is the experiment still proceeding ? - - 2 
If so, may the Commission inspect the works, shoutd 
they deem it desirable to do so 4| 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the 


experiment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) what would: be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 








of open septic tank, and it was deemed advisable to— 
temporarily cover the same with tarpaulins which have 
since been removed. 


Certainly if the Commission deem the works worthy of a , 


visit which should be shortly if they wish to see the — 
open septic in use after over 300 days work, as the | 
necessity of cleaning the tank out will have to be con- — 
sidered at no distant date as the depth of the solids at 
bottom, and the scum on the surface continues to — 
increase, and it is now 50 per cent. of the cubical con- 

tents of the tank. | 


That it is absolutely necessary to have an intercepting 


tank between the outfall and the primary or coarse 
beds, in order to intercept the silt and grease which 
otherwise would in.a very short space of time cause 
the beds to lose a high percentage of their efficiency 
by the surface becoming clogged, which under present 
conditions of working seems to form one of the chief 
difficulties to be overcome in the bacteriological treat- 
ment of sewage without some form of precipitation 
being first undertaken. 


The dry weather flow is only considered in the under- 


mentioned replies, as the conditions vary so much in 
respect to the wet weather flow in this town. 


About 12. per head of the population. 


About 6d. per head, which should be still further reduced 


if the final treatment was by tertiary artificial beds, 
instead of land treatment. 


The foregoing approximate estimate does not allow for 


the periodical replacement of filtering media in the 
beds, but a sufficient area of artificial beds is included 
to allow for each filter being alternately rested until 
again fit for use. 


Note—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Total organic nitrogen. 





C. G. Mason, Borough Surveyor. - 
Signature of Officer under whose direction the 
experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
AND CONTACT BEDS. (DOUBLE CONTACT.) 





Name iy i ee 
Population of district = - ele 3 : ¥ 5 “ 
Water supply per head of the population - - ‘ 
Estimated or measured dry weather flow of sewage - 


Ts any trade refuse taken into the sewers? —- - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse. 


Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ! 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


Heywood Corporation. 
26,000. 

20 gallons per day. 
800,000 gallons per day. 
Yes. 


Partly from breweries and dye works. About 5 per cent- 


| No. 





| Sewage works manager. 


| Joshua Bolton (advan.) §.K. 





ee NE A RS TEE 


(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 


(6) If there was more than one tank, state whether 
they were worked in series or ir parallel. 


(2) Were any observations made as to the filling up of the 
septic tanks by deposit of sludge ? 


Tf the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was the water-holding capacity at commence- 
ment of experiment of the coarse beds when 
filled with the filtering material ? 


(6) What was the depth of thesebeds? - - —  - 


(c) What were the nature and size of the filtering 
material ? 


Give particulars of measurements made from time 
to time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(4) 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment ? Was this measurement 
made after resting, and, if so, what was the 
duration of the resting ? 


(6) (2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material : 


(5) What was the depth of these beds? - : ‘ 


(c) What were the nature and size of the filtering 
material 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 


capacity of the fine beds, stating in each case 


whether measurement was made after resting or | 


not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


(6) Was this measurement made after resting, and, if 
30, what was the duration of the resting ! 


(9) State method of working of contact beds, z.¢., number | 


of fillings per day of twenty-four hours, and 
periods of (a) filling, (4) standing full, (¢) empty- 
ing, and (e) resting. 


(10) State by what method the tank liquor was distri- 
buted on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


1213. 


| 3,600. 


Yes. 


After 6 months about 5-inch deposit on bottom of tank 


42 per cent. 
| 3 feet. 
Passed 3-inch mesh ; rejected by 1-inch mesh. 


Measurement taken after 6 months working about 
4 capacity, no special period of rest given. 


About 4. 


39 per cent. 
3 feet. 
Passed a 1-inch mesh ; rejected by 4-inch. 


Measurement taken after 6 months working, then about: 
1 capacity, no special period of rest given. 





| 34 per cent. 


Taken under ordinary conditions, no special resting: 
period. 


33 per 24 hours. 

14 hours filling, 2 hours. full. 

hour enptying and 3 hours resting 
plying pes 


tole 


Troughs. 





220 gallens per square yard. 


STN 
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Appendix 9C, (12) Was the quantity of sewage dealt with increased in 
time of storm ? 





If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


{)) the best analysis of the final effluent and date 
when sample was taken, and 


c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the sol'ds 
in suspension in the tank liquor as it went on 
to the first bed. 


(ce) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration 


(17) Give particulars of any observations which have been 
made of the temperatures of the contact beds at 
different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


(t9) Is the experiment still proceeding ? - - - - 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(20) Give jarticulars of any other observations of import- 
ance which were recorded. 


{21) What inferences have been drawn from the experi- 
ment ! 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(L) what would be the estimated annual cost per 
head of purifying the sewage by this system-— 
excluding the annual repayment of any loan. 
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ROYAL COMMISSION ON. SEWAGE DISPOSAL 


Slightly. 
Good results. 


Daily. Bottle shaken. 


Oxygen absorbed in 4 hours - = - - ee xe) 
Chlorine = : = - - - - - 59 
Free ammonia ay wee - - - 2g BO 
Albuminoid ammonia - - - - - - 
N as nitrites “71. -_ 3 - - - 2 Tee 
N as nitrites not estimated. 
(1) September 28th, 1900. 
Oxygen absorbed 4 hours - - - 3 - 0°32 
Chlorine - - - - - - - 2°90 
Free anjmonta - - . - = - 0°28 
Albuminoid ammonia - 2 - a - 007 
Nitrates - -, - ‘ - - é Sait 
(c) September 11th, 19C0. 
Oxygen absorbed 4 hours — - - - - rode 
Chlorine - $ - - - - - = “9:0 
Free ammonia Tae; - - - = OST 
Albuminoid ammonia - ~ - - - ‘= zas0ul2 
Nitrates trace. 
Not estimated. ; 
Traces, non-putrescible. 
Average of many samples. 
Oxygen absorbed in 4 hours - - - - Te 
Chlorine SS - - - - - ~ = 259 
Free ammonia a 2 - : - ~ ree LO 
Albuminoid ammonia - - : = on 


Nitrates nil. 
June Ist, 1900, to present date. 
1 day per week. 


Mean about 51° F. 


No. 


Yes. 
Yes. 
Good results continuously. Only slight deposit on the 


beds, which have not been raked since experiments 
commenced. 


That the sewage of Heywood can be cheaply and 


effectively purified by the agency of bacteria, in open 
tanks and double contact beds. 


Not estimated. 


8d. per hexd. 


Note.—It is requested that all analyses may be given in parts per 190,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 


Albuminoid nitrogen ; 


Nitrous nitrogen ; 
Nitric nitrogen ; 


Total creanie 


nitrogen. 


JOSHUA BOLTSR. 


Signature of Officer under whose direction the 
experiment was conducted. 
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APPENDIX, -- 


‘Form B. 


EXPERIMENT ON 
CONTACT BEDS 


321’ 


THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AND 
(DOUBLE CONTACT.) 





‘Name of authority - . - - ? : A Z 
Population of district - = z : ? 2 . 


Water supply per head of the population - - - 


Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ¢ 


Tf so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Ts the storm, soil or surface water, wholly or partially 
excluded from the ordinary sewers ! 


‘Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


Nee ee ttn 
(1) (a) What is the capacity in gallons of the open septic 


tanks or tank ? 


(6) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


Tf the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds when 
filled with the filtering material ? 


(b) What was the depth of these beds ? 


- (c) What were the nature and size of the filtering 
material ? : 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment ? Was this measurement 
made after resting, and, if so, what was the dura- 
tion of the resting ? ica 

(6) (a) What was the water-holding capacity at com- 

mencement of experiment of the fine beds when 

filled with the filtering material ? 


(b) What was the depth of these beds? - - 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or not. 


Hudderstield Corporation. 
105,000. 


14 for domestic purposes) . Hong 
9 for trade purposes _f S408 Pot day. 


Measured 7,000,000 gallons per day. 


Yes, a large quantity, chiefly f ‘} i 
large que y from the scouring, dyeing 
and finishing of wool, &e. ae 


29 per cent. of dry weather flow. 


A large quantity of storm and surface water enters the 
Sewels. 


' Borough Engineer, 


Percy Coward. 





One tank, 5,000 gallons capacity. 


Yes. 


No sludge has as yet been removed from the septic tank, 
The tank was put into operation on 23rd July 1900, 
and on 7th January 1900 its condition was as follows: 











Ft. in. 
Depth of clear liquid - - 4 3 
Depth of sludge (at foot) - 1's 
Total depth - - & 6 
3,987 gallons. 
3 ft. 9 in. 
Top 3 in., clinker 4; in. to $ in. 
Top 3 ft. 6 in., clinker 1.in. to 3 in. 
Date: anda Previous 
pacity. Resi: 
Gallons. 
22nd August 1900 - - 3,987 { Initial 
sate capacity. 
24th September 1900 - - 2.956 3 ers. 
13th November 1900 - - 730 3 
14th January 1901 - - 2.520 a 
” 

















The experiment is still proceeding. 


After the coarse and fine beds had been in operation a 
few days, the contents of the coarse filled the fine so as 
to leave about 3 in, of liquid above the material of the 
bed. Initial capacity, therefore, about 3,900 gallons. 


3 i. . 0 ine 


Top layer 3 in., clinker 
ay 3°6 In. 


z's in. to $ in. 
pa to. tO 1 im: 


None made. 
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Appendix 9C. (8) (a) What was-the water-holding capacity of fine beds 
at end of experiment ? 


(2) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, z.e., number. 
of fillings per day of twenty- -four hours, and 
periods of (a) tilling, (6) standing full, (e) 
emptying, and (e) vesting. 


(10) State by what method the tank liquor was distributed 
on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected b by such increase. 


(13) State at what intervals analyses of the effluent were 

made and whether the samples were filtered through 

filter paper or allowed to settle before being 
analysed. ’ 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


(6) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed. 


(e) the average of the estimat:cns made of the solids 
in suspension in the fine] effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 








ON SEWAGE DISPOSAL: 


Experiment still proceeding. 


Experiment still proceeding. 


Filled three times per day. 











—— Coarse Bed. Fine Bed. 
(a) = - = 3 3 hours 3 hours. 
(6) rh cies ae = ; (ee. 6. ;. 
(c) SD 4 r 3 ” 3 ” 
(¢) G - - R 9 ” 12 ” 








It is not distributed on the beds, but allowed to ne on 
at one point. 


Tank" - 


55,000 gallons per day. 
Beds ° - - 


7,100 ” ” 


Not increased. 


Samples are analysed daily. Neither filtered through 
paper nor allowed to settle before being analysed. 


Nitrous and nitric nitrogen = 
Ammoniacal nitrogen - - 
Albuminoid nitrogen ; - 
Oxygen absorbed in four hours 


043 (8 weeks’ ay erage). 
“5 (19 ” bP) 
123 (19 4 rf 

















at80°,Fahr;- + + 0. <i eg orn Ms 
Oxygen absorbed in three 
minutes - - - - tA eee a 
(2) (c) 
a 31st Dec. | 21st Sept. 
1900. Tce 
Ammoniacal nitrogen - - V3 ‘09 
Albuminoid nitrogen. - - 196 046 
Oxygen absorbed in four 
hours at 80° Fahr. - - 3°86 “69 
Oxygen absorbed in — 
minutes - ~ - 146 "21 
Solids suspended : 
Mineral - - 3°4 
Volatile . - 6°6 
Total - - 100 
Only traces present. 
Nitrous and nitric nitrogen - - = - + 03k? 
Ammoniacal nitrogen - - - - - 1°02 
Albuminoid nitrogen - - - . - -  *459e 


Oxygen absorbed in four hours at 80" Fahr. : 


Sample shaken — - 4 - 9120 . 
» settled - : - - 7 5 ser 0Ss 
Oxygen absorbed in three minutes - ‘scopy 


Reaction—Slightly alkaline to litmus. 


Solids : 

In suspension : 
Mineral 2 : 93 
Volatile J - 90°3 
Total - - 99° 
In solution : am 
Mineral 4 = 1 582 
Volatile = =) Does 
Totah - - 7o4 
Total solids : ant, ween 
Mineral ress, 4 67S 
Volatile 4 - 32°5 
Tetali ~ - 10V'0 





APPENDIX. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration. 


(17) Give particulars of any observations which have been 
made of the temperatures of the contact beds at 
different depths. 


(18) Was any nuisance caused by the experimental works ? 


(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


420) Give particulars of any other observations of im- 
portance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ¢ 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state. 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(L) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
exchiding the annual repayment of any loan. 
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Experiment commenced August 24th, 1900, and still Appendix 9C, 


being conducted. 


The tank works continuously. The beds rest on Sundays. 
Both the tank and the beds rested one week in October 
1900. 


No observations have been made. 


No. 


Yes. 


Yes. 


As yet no permanent seum has formed upon the surface 
of the septic tank, the wind and rain beating the 
sludge, which is buoyed to the surface by the gas 
evolved, down again. An energetic action, however, 
takes place even in the coldest weather. 

It has been noticed that the amount of solid matter in 

suspension increased as the septic action became more 

energetic, as the following results show : 





Suspended Solids in 
Septic Effluent. 





} 
| 


Volatile} Total. 


7 | ; 


Average for the 


‘Mineral. 











2 weeks ended 5th Sept. 1900 - 1°4 5'2 6°6 
4 3 try oud (Qe: oF seeker 9 53 82 
Le cen Ar aeat Oo. Vikatan o0 73 11:3 
4 = Pe OSC NNN OV: 1 eines 4°3 T9 122 
4 if, me 26th Dee. 5 ee 4°6 Tou M7 





Before any definite opinion can be formed of the open 
septic tank and double contact system, it will be 
necessary to have further experience, as it has, with 
the exception of the first few weeks at the commence- 
ment of the trial, been limited to the cold and wet 
months. 


Practicable to adopt the system. 





10. 15s. 5d. 


6s. 7d. 


Note.—It is requested that all analyses may be given dn parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus : 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


J. L. Campset, M.Inst. C.E. 


Signature of Officer under whose direction the 
experiment was conducted. 
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Appendix 9C, Form B. 


EXPERIMENT ON THE TREATMENT OF eee IN OPEN SEPTIC TANK AND CONTACT: 


(Southern Outfall. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Coke-bed fed with sewage which had been passed through an open septic tank.) 





Name of authority Sip Lee 2A SY ene 


Population of district — - - - : 


Water supply per head of the population - 
Estimated or measured dry weather flow of sewage - 
Is any trade refuse taken into the sewers ? 

If so, state from what processes it is derived, and 
approximately, what percentage of the totel dry 
weather flow of sewage is made up of trade 
refuse. 


Is the storm, soil or surface water, wholly or partially 
excluded from the ordinary sew ers ? 


Oftticer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses, 





(1) (2) What is the capacity in gallons of the open 
septic tank or tanks ? 


(6) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the fillmg up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (@) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What. was the w ater holding capaties of the coarse 
beds at end of experiment ! Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting ? 


(6) (4) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 

(4) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ! 


(7) Give particulars of Measurements made from time to 
time during the exper iznent of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 







London County Council. : 


1,678,104 (1896). (Sewage derived from London South 
of Thames.) ' sy 


34'8 gallons per day (1900). 
About 90,000,000 gallons per day. 
All the trade refuse from the districts drained is taken 


into the sewers. ; 
The quantity of trade refuse is not known. 


No. : 


Dr. Clowes. 
Mr. J. W. H. Biggs. 


9,000. | Me 


Only one tank. 


Yes. 


The sludge has not been removed. After Aik ave 
months work the liquid was drained off. The tank ) 
then contained 19 inches of sludge, containing 87°8 | 
per cent. of moisture. The dried sludge contained i" 
68 per cent. of inorganic matter, not removable by 
ignition in air. 67:1 per cent. of the suspended — 
putrescible matter in the sewage was liquefied by 4 
septic action. ‘ 


2,750 gallon. feta See ig 





6 feet 


Coke which passed through a: 
was rejected by a 1- inch mesh. 







2-inch | mesh, and which | 











Date. . Gallons... Remarks. | 

5 Nov. 1900 2,750 An old coke-bed was used — 
BR. D60, ag 2,550 which had been working 
9 Jan. 1901 2,150 only four days with the ; 
21 Jan. x 2,100 septic effluent. 

7 March. .,,. 2,600 The bed had been resting 
1"May "3 2,475 from January 22nd. vu 
12 June ",, 2,300 
21 Angles 2,200 r ; ae 
5 Get a 2,175 : ry sax 











2,175 gatlons. After about one day’s rest. 


No fine beds were used. ‘i 





a 


a oe 


es 


APPENDIX 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


(4) Was this measurement made after resting, and, if 
so, what was the duration of the resting ? 


(9) State method of working of contact beds, 2.e., number 
of fillings per day of twenty-four hours, and 
periods of (qa) filling, (4) standing full, (c) empty- 
ing, and (e) resting. 


(10) State by what method the tank liquor was distri- 
buted on the beds. 


11) What was the average quantity of sewage in gallons 
dealt with daily ? 


12) Was the quantity of sewage dealt with increased in 
time of storm ! 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the final effluent 
were made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(d) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
im suspension in the tank liquor as it went on 
to the first bed ; 


(e) the average cf the estimations made of the solids 
in suspension in the final effluent, Were these 
putrescible / 

(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what lates was the experiment conducted 2 


If there were any periods of rest, state their duration 


1213. 


‘ 


025 


Normally, four fillings per day. (a) 4 hour filling; 
(4) 2 hours standing full ; (c) 1 hour emptying, 23 hours 
resting, When the full number of fillings was 
impossible the resting periods were correspondingly 
increased. 


Appendix 9C, 


By splashing from distributing pipes upon perforated 


wooden trays. 


While four fillings per day were made, 43,200 gallons 
passed through the septic tank in 24 hours. But 
36,000 gallons represents the average flow, owing to 
the reduced number of fillings during part of the 
period, 


The experimental plant was not affected by storm water. 


Samples taken every } hour, and average daily sample 
taken for analysis.. The sample was filtered for all 
estimations except in the case of the estimations of 
oxygen absorbed by the total solids. 





NN o. 1 Bed. 




















Oxygen absorbed from _per- 
manganate in four hours at 
80° B.: 
3y the total putrescible 2°445 2°456 
matter. 
By the dissolved putrescible 1°850 1-765 
matter. 
Nitrous nitrogen - - - 0:0757 0-0740° 
Nitric nitrogen - - - - 00492 0:0703 
31st December 1900. 
16th January 1901. 
aaa (6) (¢) 
Oxygen absorbed from _per- 
manganate in four hours at 
80° FF. ; 
By the total putrescible | 1474 5876 
matter. | 
By the dissolved putrescible | 1°158 5°05] 
matter. | 
Nitrous nitrogen 0°250 O'044 
Nitric nitrogen - - - 0°137 0-077 
Albuminoid nitrogen - - 0-154 0-410 














13°6 parts per 100,000. 


Suspended solids were not estimated. The final effluent 
was not putrescible in an incubator at 80° F. 


Average for the whole period, 5th November 1900--— 
4th October 1901 :—- 

Oxygen absorbed from permanganate in four hours at 
gn? Fe 


By the total putrescible matter - - 5936 


By the dissolved putrescible matter - - 4°088 
Nitrous nitrogen — - - - - s - 0°0005 
Nitric nitrogen - - - - - - Nil. 
Suspended solids - — - - - : - 2675 


5th November 1900—4th October 1901. 


Septic tank, Sundays ; 27 other days at various times. 
Coke-beds, Sundays ; 11 other days at various times. 


‘ 3B 
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. od “= arts ar tapyvati Thi ave been 
adix 9C, (17) Give particulars of any observations which have 
ARREARS mr made of the temperatures of the contact beds at 

different depths. 


(18) Was’ any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? - - - - 


_If so, may the Commission inspect the works, should 
“they deem it desirable to do so? 


(20) Give particulars of any other observations of 
importance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(2) what would be the estimated annual cost per 


head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Note.—It is requested that all analyses may be 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Not taken 


No. 


No. 


This system appears perfectly practicable, and a non- 
_ putrescible effluent of satisfactory character weuld b 

obtained by its adoption. A somewhat heavy ex- 
penditure would be incurred by 


into the river during high water. 


pumping the effiuen 


} given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 


Total organic nitrogen. 


: FRANK CLOWEs, 
Chief Chemist to the London County Council. — 


Signature of Officer under whose direction the 
experiment was conducted. 


} 
t 
} 


K 
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Appendix 9C. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AND 
CONTACT BEDS. 


Beds A. and B. working in conjunction. 








Name of authority waved £19) ¢ yond} io) .alov. 
Population of district = - : : : . J a 
Water supply per head of the population - é 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? = - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade. refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


’ 


Officer under whom the experiment has been conducted 


e 
OUline 


Name and qualification of chemist who has made the 
analyses. 


Manchester. 

550,000. 

28 gallons per day : domestic, 17, trade, 11. 
27,000,000 gallons per day. 


Yes. 

Breweries, dye and bleach works, galvanising works, 
grease refineries, tanneries, manufactories of tar 
products, rubber goods works, tripe-dressing works, 
and mineral water manufactories. 4 to 5 per cent. 


Mostly enter the sewers. Storm overflows are provided 
at certain points, which are supposed to come into 
action at a dilution of 5 to 1. In certain cases, 
however, they fail to answer their purpose. 


Gulbert J. Fowler, M.Sc., F.1.C., Superintendent Chemist. 

W. Clifford, A.R.C. Sc.I. (Nov. 1898—Nov. 1899.) 

E. Ardern, B.Sc. (Vict.) (Nov. 1899.) 
H. D. Bell, 
A. Oddie, -Junior Assistants. 
E. Hadfield, J 


Under direction of G. J. Fowler. 


a 
(1) (a) What is the capacity in gallons of the open» 


septic tank or tanks. 


(>) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 

If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(>) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ! 


(4) Give particulars of measurements made from time 
to time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 

_ whether the measurement was made after resting 
or not. 


What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and if so, what was the 
duration of the resting / 


(6) (a) What was the water-hoiding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds 4 


(ec) What was the nature and size of the filterin 
material / 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of ‘the fine beds, stating in each case 
whether measurement was made after resting or 
not 


1213. 








125,000. 


3 feet. 


Jed A.--Screened clinker. Rough material round the 
drain pipes, otherwise material uniform round the 
bed, which has passed 3-inch mesh, and rejected 
by 1-inch. 

Capacity | 





Date. in Callens, Remarks. 
Geers sae arises) | 
13th April 1899 - — - 3,020 — After 34 hours rest. 
De an ee ee 3,350 | i: Stes 


3, feet. 

Bed Bb. Screened clinker. Rough clinker round the 
drain pipes. Otherwise material uniform throughout 
the bed. Passed !-inch mesh, rejected by 4-inch. 











: Capacity we 
Date. ee Fh lee Renarks. 
(pe oe / d ; 
13th April 1899 - — - | 4,000 23 hours draining. 
20th hg) ext 4,350 . aes 
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Appendix 9C. (8) (2) What was the water-holding capacity of fine beds 


at end of experiment? 


(b) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, z.e., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (¢) emptying, 
and (e) resting. 


(10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results 
were affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


During this period the beds were filled 4 times each day, 
Sundays excepted. 
Cycle : (a) + hour ; (4) 2 hours ; (c) 4 hour ; (e) 34 hours. 
es ee of Bed A being, in each case, run on to 
ed B. 


By means of wooden shoots, laid on the surface of the 
bed, perforated at the bottom of the sides. 


11,550 (allowing for Sunday’s rest). 


No. 


Daily, except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 
of final effluent (B). 

















| Incubator Test. 3 mins. | | } A 
four Hours’ Oxygen Absorption. Putresri: | Ammoniacal Albuminoid | Nitrous Nitric 
Oxygen | Chlorine. 
Absorption. bility. | Nitrogen, Nitrogen. | Nitrogen. Nitrogen. 
Before. After. , | 
| | 
| 21 
ale | 67 74 - 1°25 13 098 ‘189 15°0 
62 











(6) the best analysis of the final effluent and date 
when sample was taken ; and 


(ec) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the 
solids in suspension in the tank liquor as it 
went on to the first bed ; 


(e) the average of the estimations made of the 
solids in suspension in the final effluent. 
Were these putrescible ? 


. (15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted? 


Tf there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance ciused by the experimental 
works ? 
(19) Is the experiment still proceeding ? 


Tf so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(20) Give particulars of any otber observations of 
importance which were recorded. 











Slight. 


The average of daily analyses of Settled Sewage 
during the month of May 1899 is as follows : 


4 hours’ oxygen absorption —- - - 5°99 
3 minutes’ oxygen absorption - - - \3°37 
Ammioniacal nitrogen = - - ~ ee ee 
Albuminoid nitrogen - - - - ‘324 
Chlorine - : - 2 - - = UD 


27th April and 26th May, 1899. 


Rested on Sundays, no other rest. 


No. 


No. 


Most of the unsatisfactory results obtained oceurred 
during the first fortnight, the iater results beg much 
more satisfactory. 


co . 
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421) What inferences have been drawn from the expe 
. 2: riment? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal 
—excluding the cost of land and cost of 
sewers ; 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—-excluding the annual repayment of any 

- loan. 





The above observations would point to the fact that a Appendix 9C 
bed which is accustomed to receiving settled sewage 
will not satisfactorily purify septic tank effluent 
without some period being allowed for its adjustment 
to the altered conditions. It is important, therefore, 
that beds should not be used indiscriminately for 
fresh or septicised sewage. 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen, 


Signature of Ofticer under whose direction the 
experiment was conducted. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL : 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANKS AND 


CONTACT BEDS. 


; Beds © and D working in conjunction. 


Name of authority - - - 
Population of district - - . = = = 
Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 


If. so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 


Is the storm, soil, or surface water, wholly or partially, 
excluded from the ordinary sewers ¢ 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 


(4) If there was more than one ,tank, state whether. 


they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 

If the sludge was removed from the septic tanks, 
state how often this was done and, approxi- 
mately, what quantity of sludge was removed on 
each occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(4) What was the depth of these beds ? 


(¢) What was the nature and size of the filtering | 


material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting ? 


(6) (a4) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds 2 


(c) What was the na‘ure and size of the filtering 
material / 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 
(4) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, ¢.e., num- 
ber of fillings per day of twenty-four hours, and 
periods of (a) filling, (4) standing full, (c), empty- 
ing, and (e) resting, 











Manchester. 


1,125,000. 


3 feet. 
Bed C. Sereened clinker. Rough material round the 


pipes. Material uniform throughout the beds. Passed 
}-inch, rejected by 4-inch mesh. 








j Capacity in . 
Date. Callona, Remarks. 
5th July, 1899 3,690 4 hours rest — 
17th August, ,, 3,250 4 & 











3 feet. 


Screened clinker. 
pipes, otherwise uniform throughout the bed Passed 
$-inen mesh, and rejected by ¢-inch. 











Date. See oe Time of filling. 
| June Ist to 7th - — - ree ee 
| June 8th to July 5th - 3 
July 5th to Aug. 16th 4 











Cycle in general : (a) 4, (6) 2 hours, (c) 3, (e) remainder 
of time according to the number of fillings,the contents 
of Bed C being in each case ran on to Bed D. 


tough material round the drainage’ 


S 
r 
§ 


' 
i 


- 
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{10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 
If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


By means of wooden shoots laid on the bed, perforated at Appendix 9€. 
the bottom of the sides. 


10,510 gallons per day (allowing for Sunday’s rest). 





No. 


Daily except Sundays. Samples shaken before analysis. 


| The following numbers are the average of daily analyses 
of the final filtrate (from Bed D) for the periods 




















| given :— 
Incubator Test—3 min. 
Fon | eeen Absorption. | Putres- | Ammoniacal |’ Albuminoid | Nitrous |” Nitric | oso vir, 
opin | ip ee cibility. | Nitrogen. | Nitrogen. | Nitrogen. | Nitrogen, | Chlorine. 
Before. After. | 
ee et stent : | 
| 
1899. 
| | 
Jan. 1—7 - = = 7A 27 23 O—12) | “40 “07 “088 617 | 14-0 
(2 fillings per day.) | if 
June 8—July 6 - - Ore pe 23 0—71 | *B9 067 “O81 614 161 
(3 fillings per day.) | 
July 6—August 16 - Crip *36 "29 0—54 “44 “054 “071 "98 15°7 
(4 fillings per d«yv.) | | 























(+) the best analysis of the final eftluent and date 
when sample was taken ; and 

(c) the worst analysis of the final effluent and date 
when sample was taken. ; 

(7) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed. ; 

(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to 
which the experiment relates. 


(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 


_ (17) Give particulars of any observations which have 


been made of the temperatures of the contact 
beds at different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(20) Give particulars of any other observations of 


importance which were recorded. 


(21) What inferences have been drawn from the eXperi- 
ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per | 


head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 
(4) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


_ Note.—It is requested that all analyses ma 
nitrogen may be stated in terms of nitrogen, thus :— 


Practically nil. 


The following numbers are the average of daily analyses 
of settled sewage from June 2nd to August 16th, 1899 : 
4 hours oxygen absorption - - - 


= 6.54 
3 minutes a - - - ~ 3°80 
Ammoniacal nitrogen - - 2 - 2°47 
Albuminoid nitrogen : r : : ink 
Chlorine - - - a ae - = 161 


June Ist to August 17th, 1899. 
Rested on Sundays, no other rest. 


The chemical efficiency of the bed appears to increase as 
time goes on, the results from four fillings per day 


being even better than the earlier results with two 
fillings. 





y be given in parts per 100,000, and that the various compounds of 


Ammoniacal nitrogen ; 


Albuminoid nitrogen 
Nitrous nitrogen ; 


5 


Total organic nitrogen. 


iS GitBert J. Fow er, 
Signature of Officer under whose direction the 
experiment was conducted. 
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Appendix 9C. EXPERIMENT 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 


AND CONTACT BEDS. 
Bed A (Single Contact). 





Name of authority. “<5 ~ 9 = = = 
Population of district - - x 3 4 
Water supply per head of the population . - - - 
Estimated or measured dry weather flow of sewage - 


Ts any trade refuse taken into the sewers ! 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


Manchester. 


i ———————eeeeEyyEyyEeEeEEEeEeEeEE—EEEE—EEEEEE 


(1) (a) What is the capacity in 


gallons of the open septic 
tank or tanks ? 


(4) If there was more than one tank, state whether 
they were worked in series or in parallel. 


Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 


what quantity of sludge was removed on each | 


occasion. 


(3) (2) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ! 


(6) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting ! 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? = - - fs 


(ec) What was the nature and size of the filtering 
material ! 


1,125,000 gallons. 


3 feet. 


Bed A. (after replacement).—Screened clinker. Rough 
clinker round the drainage pipes. 


f-in. mesh, and rejected by §-in. 


3 inches at top of 
tine material. 








Bep A. 
Capacity 
Date. in Remarks. 
Gallons. 
31st Aug. 1899 - | 4,200 Bed A opened up on 2ndJ une 


and material taken out and 
broken down ; exposed for 
two months. 

Replaced on 22nd August, 
and worked with 2 fillings 
per day. 

Measurement made after 
4 hours’ rest. 


After 4 hours’ draining. 


| 














| 20th Sept., ,,. - 





2 ft. 9 in. passed — 


APPENDIX. 


( ) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting 
or not. 


(8) (a) What was the water-holding capacity of fine 
beds at end of experiment ? 


(6) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


q 


(9) State method of working of contact beds, z.e., number 
. of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 
; and (e) resting. 


SS - = 


+‘ ee 


(10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


_ (12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results 
were affected by such inerease. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds, ° 
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No. of | 
Date. Fillings Time of Filling. 
per Day. 
26th—31st Angust 1899 2 12.15 p.m. and 6 p.m. 
Ist—13th Sept. Fe 3 6.30 a.m., 12.30 p.m., 
and 6.30 p.m. 

Cyele : (a) ¢ hr., (6) 2hrs.| (¢) + hr. | (e) Remainder of time, 

according to the 

number of fillings, 


By means of wooden shoots, perforated at the bottom of 
the sides. 


9,500 gallons (allowing for Sunday’s rest). 


No. 


Daily, except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 
of the filtrate from Bed A for the periods given :-- 











| Incubator Test, 3 min. 
Pour Hours’) “Oxygen Absorption. | Putresci-| Ammoniacal |Albuminoid| Nitrous | Nitric 
Date. Oxygen ne a fe Ren } a Chlorine: 
P ility. itrogen. itrogen. ‘itrogen. itrogen. 
Absorption.) Before, After. i 
23rd—31st August 2°48 E87 ¢ 1°43 1-5 117 09 176 * 576 14°1 
(2 fillings per day.) 
1st—13th September - 2°28 111 1°03 3-11 1°27 135 034 ‘107 15°4 
(3 fillings per day.) 














* High nitrate number for this period due to the fact that the bed had been resting for some time prior to this experiment. 


(4) the best analysis of the final effluent and date 


when sample was taken, and 
(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed. 


(e) the average of the estimations made of the solids 


in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


1213, 


Small amount. 


The following numbers are the average of daily analyses 
Gy eae Sewage from 17th August—13th September, 
8: 


4 hrs. oxygen absorption - - 6°43 
3min. ,, 4 - - 3°64 
Ammoniacal nitrogen “ - 2°28 
Albuminoid a - 294 
Chlorine - - - 16°0 


3C 
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334 ROYAL COMMISSION ON SEWAGE DISPOSAL : 


Appendix 9G. (16) Between what dates was the experiment conducted ? 


—_= 


If there were any periods of rest, state their duration. 


(17) Give particulars of any observations which have 
_ been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance caused by the experimental] 
works ? 


(19) Is the experiment still proceeding ? - - - 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the experl- 
ment ? 


(22) If itis considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(0) What would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


pees 








26th August—13th September 1899... Bed rested on 
Sundays. 


Noie.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 


Nitrous nitrogen 5 
Nitric nitrogen ; 


Total organic nitrogen, 


Signature of Officer under whose direction the 
experiment was conducted. 
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APPENDIX. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN 
CONTACT BEDS. 


Bed C (primary) worked in conjunction with Beds B and D (secondary). 
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SEPTIC TANK AND 















Beemer authority = (2 See 
Population of district - - - - - z 


Water supply per head of the population —__- _ 
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Is any tas refuse taken into the sewers ? 

If so, state from what processes it is derived. and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse. 


Is the storm, soil or surface water, wholly or partiadly, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


(1) (a) What is the capacity in gallons of the open septic 

tank or tanks? | 

(6) If there was more than one tank, state whether 

they were worked in series or in parallel ? 

™ 

(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 

If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


pe) (a) What was the water- ‘holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of this bed ? 


(c) What was the nature and size of the filtering 
; material | q 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of primary bed, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What was the water-holding capacity of the coarse 
‘ beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
q duration of the resting ? 


(6) (@) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


_ (0) What was the depth of these beds ? 


© What was the nature and size of the filtering 
material ? 


a 
rf. 


time during the experiments of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not, 


1213. 








(7) Give particulars of measurements made from time to | 


Manchester. 


1,125,000. 


3 feet. 


Bed C. —Screened clinker. Except rough clinker round 
the drainage pipes, material uniform throughout the 
bed : to pass # in. mesh and rejected by + in. 














Capacity 
Date. ‘be tie llatias Remarks. 
1899. 
August 17th - - 3,250 After 4 hours rest. 
September 14th - 1,965 san ee ” 
* 15th = - 2,220 » 3s » 








3 feet. 


Bed B. —Screened clinker ; to pass 1 in. mesh and rejected 
by tin. Bed D. —Screened clinker ; to pass }in. mesh 
and rejected by sin. In each rough clinker placed 
round the drainage pipes 














Bed B. 
Date Capacity R k 
i in Gallons. viaetata lene 
6 September 1899 - | 3,680 After 7 days rest. 
» » : - 3,050 », 1} hours draining. 
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Appendix 9C, (8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


(>) Was this measurement made after resting, and, 
if so, What was the duration of the resting ? 


(9) State method of working of contact beds, «.e., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (4) standing full, (c) emptying, 
and (e) resting. 


(10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses cf the final 
effluent from the beds. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 










Eight fillings per day on Bed C, four of which were run 
to B bed and four on to Bed D. Cycle for primary 
bed—(a) + hour, (6) 1 hour, (e) 2 hour, (e) 14 hour. 
Cycle for secondary beds—(a) $ hour, (b) 2 hours, 
(c) $ hour, (e) 3 hours. ; 


By means of wooden shoots (perforated at the bottom 
of sides) laid on the surface of the beds. 


33,600 gallons per day, after allowing for Sunday’s rest. 


No. 


Daily, except Sundays. Samples shaken before analysis. 


i 









The’ following numbers are the average of daily analyses 
of the final filtrate—(a) from bed B, (6) from bed D :— 





Incubator Test—3 min. 


[oe oy Oxygen Absorption. 


Oxygen 
Absorption. 





Before. After. 


Putresci-} 
bility, 





Ammoniacal | Albuminoid Nitrous Nitrie 


Chlorine. 


Nitrogen. Nitrogen. Nitrogen. | Nitrogen. 





(a) Bed B filtrate “88 “41 “B34 


‘(b) Bed D filtrate “66 31 °25 

















(6) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed. 

(ce) the average of the estimations made of the solids 


in suspension in the final effluent Were these 
putrescible ? 


(15)Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their duration 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact 
beds at different depths. 


(18) Was nf nuisance caused by the experimental 
works 


(19) Is the experiment still proceeding? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


O—24 “066 039 





0—24 39 “049 “034 





Practically nil. 





The following numbers are the average of daily analyses 
of Settled Sewage from August 17th to September 13th, 
1899 :— i 


643 — 


4 hours oxygen absorption ~— - - 

3mins. _,, ‘ oS 

Ammoniacal nitrogen = - - - 298 

Albuminoid nitrogen - += + ‘294° 

Chlorine - Fi - - 16°0 ke 
August 17th—September 15th, 1899. _ an 


Beds rested on Sundays only. 


No. 


APPENDIX. 337 


(20) Give particulars of any other observations of | Although the purification effected was quite satisfactory, Appendix 9C. 
importance which were recorded. the capacity of the primary bed rapidly diminished. 

This loss of capacity was, however, largely recovered 

after a few weeks rest, viz. : 





Capacity 2 
Date. in Gallons. Remarks. 
September 26th - 3,520 After 11 days rest. 
3 P - 3,200 » 3% hours draining. 
October 4th - - 3,650 , further rest of 8 
days. 
5 - - 3,320 »  9$hours draining. 





(21) What inferences have been drawn from the experi- 


Eight fillings per day are evidently in excess of what the 
ment? 


primary bed can take for a prolonged period. Should 
it be necessary, however, on a special occasion to work 
the bed to this extent, it does not appear that perma- 
nent injury will result. 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 





pons Vote.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :— 

Ammoniacal nitrogen ; 

Albuminoid nitrogen ; 

Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. 


Signature of Officer under whose direction the 
experiment was conducted. 
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Appendix’9C. Fon! B; 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
AND CONTACT BEDS. 


Beds A (primary) and B (secondary) in conjunction. 





ROYAL COMMISSION ON SEWAGE DISPOSAL : 








Name of authority - - See atk Sk - | Manchester. 
Population of district - - : - - - - 
Water supply per head of the population = - - - 
Estimated or measured-dry weather flow of sewage ah 
Is any trade refuse taken into the sewers ? 
If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse. - 
Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 
Officer under whom the experiment has been conducted 
Name and qualification of chemist who has made the 
analyses ? 
(1) (a) What is the capacity in gallons of the open septic 1,125,000 gallons. ‘ i 
tank or tanks ? ; A 
(6) If there was more than one tank, state whether 
they were worked in series or in parallel. 
(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? [ 
If the sludge was removed from the septic tanks, a 
state how often this was done and, approximately, 
what quantity of sludge was removed on each — 
occasion. . i 
(3) (a) What was the water-holding capacity at com- 7 
tmencement of experiment of the coarse beds 
when filled with the filtering material ? 
(6) What was the depth of this bed? - - - | 8 feet. 


(c) What was the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of primary beds, stating in each 
case whether the measurement was made after 
resting or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting ? 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the secondary beds 
when filled with the filtering material ? 





(6) What was the depth of this bed ? 3 Z = 


(c) What was the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the secondary beds, stating in each case 
whether measurement was made after resting 
or not. 





° 


i) 






A Bed.—Screened clinker. Rough material round the 
drainage pipes, 2ft. 9 in., to pass;¢in. and rejected by 
4 in. mesh ; 3 in. top layer of fine material. . 


Capacity 
Date. in Remarks. 
Gallons. 
20th September 1899 - 3,930 | After 44 hrs. draining. 
21st 3° ” = 3,520 ” iE ” ” 
G 
3 feet. 


Bed B.—Screened clinker. Except for rough clinker ~ 
round the drainage pipes, material uniform throughout 
the bed. To pass 1 in. mesh, and rejected by } in. mesh. — 





Capacity 
Date. in Remarks. 
Gallons. 
22nd September 1899 - 4,470 After 33 hrs. draining. 


25th ” > = 
5th October See 


4,480 
4,590 


? 3 ” 


2 


APPENDIX. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


(6) Was this measurement made after resting, and, if 
so, what was the duration of the resting ? 


‘ 


49) State method of working of contact beds, z.e., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 
and (e) resting. : 


(10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent 
were made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 
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Bed A (primary) filled four times per day. Cycle: 

(a) +; (6) 2 hrs.; (c)4 hr.; (e) 3+ hrs. Contents of 

ed A in each case being run on to bed B, and 
operation repeated. 


By means of wooden shoots laid on. the surface of the 
ed. 


12°635 (allowing for Sunday’s rest), 


No. & 


Daily, except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 


of filtrate from the secondary bed B :— 








Four Hours’ Incubator Test, 3 Min. 
Oxygen Oxygen Absorption. Putresci- 
Absorption. bility. 
Before. After. 
76 33 27 0—17 





(6) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the first bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


~ (15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their 
duration. ; 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance caused by the experimental 
works 








Ammoniacal | Albuminoid Nitrous Nitric 
Chlorine. 
Nitrogen. Nitrogen. Nitrogen. Nitrogen. 
37 048 037 “951 14-0 





Very small amount. 


The following numbers are the average of daily analyses 
of Settled Sewage from 16th September—14th October, 
180905 —— 


Four hrs. oxygen absorption = - - 5°77 
Three min. _,, ne - - 2°94 
Ammoniacal nitrate - - - - 1°80 
Albuminoid _,, - - - Ree 4 (5) 
Chlorine - - - - - ‘= 13°9 


16th September—14th October (inelusive) 1899. 


Beds rested on Sundays only. 


Noa 


340 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Appendix 9C, (19) Is the experiment still proceeding ? = = IND 


If so, may the Commission inspect the works, 
should ey deem it desirable to do so ? 


(20) Give particulars of any other observations of import- | In this experiment the filtrates from the primary bed 
ance which were recorded. were in every case non-putrefactive 


(21) What inferences have been drawn from the experi- 
ment ? 


(22 If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :— 


~ Ammoniacal nitrogen ; . 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Signature of Officer under whose direction the 
experiment was conducted. 
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orm Bb. 


Appendix 9C, 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AND 
CONTACT BEDS. 


Bed B (Single contact). 





Name of authority - - - - - - Manchestee. 
Population of district - : : : : z 


Water supply per head of the population - - - 
BUNGE 
Estimated or measured dry weather flow of sewage — - 


Is any trade refuse taken into the sewers? 


If so, state from what processes it is derived and, 
} approximately, what percentage of the total dry 
; weather flow of sewage is made up of trade 
_ refuse ? , 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 
Name and qualification of chemist who has made the | 
analyses. 
h | a rena Tae 
(1) (a) Whatis the capacity in gallons of the open septic | 1,125,000 gallons. 
tank or tanks ? | 


(+) If there was more than one tank, state whether 
they were worked in series or in parallel. 


2 Were any observations made as to the filling up of 
the septic tanks by deposit of sludge? | 


If the sludge was removed from the septic tanks, 
state how often this was done, and, approximately, 
what quantity of sludge was removed on each | 
occasion. 


(3) (a) What was the water-holding capacity at com- ; 
a3 t=] | 3 feet. 
mencement of experiment of the coarse beds | 
when filled with the filtering material ? 


(4) What was the depth of the bed? 


(c) What was the nature and size of the filtering Bed nb Sereenedn Clinker, With 


a z £ 
material ? the exception of 


rough material round the drain pipes, material 
uniform throughout the bed. 
To pass 1-inch mesh, and be rejected by }-inch mesh. 


(4) Give particulars of measurements made from time to Bed B 
time during the experiment of the water-holding staat 
capacity of bed, stating in each case whether the ei 
measurement was made after resting or not. Dat Capacity 

aetna in Gallons. 








temarks, 





1899 : 
5 October - - 4,590 | 3 hours’ draining. 
7 November - 4 Sout) Mag te A! 
8 December -* - | 3010" | 174, . 
| 
3,130 | aa 3 9 
: 2 Se oe er 
| 1900: 
27 February - - 3,300 | 4 days’ rest. 
27 February - - 3,080 14 hours’ drain ng. 





(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was th «| 
duration of the resting ? 


j 
1 


1213 . 3D 
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Appendix 9C, (6) (a) What was the water-holding capacity at com- 


mencement of experiment ‘of the fine beds when 
filled with the filtering material ? 


(b) What was the depth of these beds? 


(c) What was the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time 
to time dnring the experiment of the water- 
holding capacity of the fine beds, stating 1n each 
case whether measurement was made after 
resting or not. 


(8) (a) What was the water-holding capacity of fine 
beds at end of experiment ? 


(b) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, 2.¢., 
number of fillings per day of twenty-four hours, 
aud periods of (a) filling, (4) standing full, (c) 
emptying, and (¢) resting. 


(10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in 
gallons dealt with daily ? 


(12) Was the quantity of sewage dealt with increased 


in time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were ~ 


made, and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


4 fillings per day, as follows :— 












5th October-7th December 1899, 6 hour cycle: («) 
+ hour ; (6) 2 hours ; (c) $ hour; (¢) 3; hours. a 
7th December 1899-22nd February 1900, 3 short cy 
nS fe ae cycle 5 Dees Oi aes ; (6) $ ho 
e) ? hour ; (3 times) ; (a our ; (4)1 hour ; (c)$ hour ; 
(e) 143 hours. ; fi ; 4 ‘ ae in 
By iw of wooden shoots laid on the surface of th C 
pec. ad 


—— 


> 


12,100 (after allowing for periods of Testa ~ 
No. 

2 

Daily, except Sundays. Samples shaken before 

analysis. : oat The 


The following numbers are the average of daily analyses 
of ne filtrate from Bed B. during the two periods of 
work :— | a 

2., 4 cycles of 6 hours ; 7%, 4 cycles in 10 hours, and 
14 hours’ rest. ; i e 

















.~ | lucubator Test. 8 mins’. 4 
Four Hours Oxygen Absorption. | putresci | Ammoniacal | Albuminoid | Nitrous | Nitrie ae 
EE Oxygen bility = sit “ Chlorine. 
Part f ‘ | Nitrogen. itrogen. | Nitrogen. c a 
Absorption. | Rotana, | neues | g en. Nitrogen 
| | | | ag 
| : ‘ ‘in 
i. 5 Oct.-7 Dec. = 2-07 | 1:08 | 1:06 | 16-54 | 1:20 “105 | 039 187 151 
| 7 ay 
i. 7 Dec.-22 Feb. 1°59 . 81 | 63 163-101 | 1°06 “082 . “024 "447 146 

















(>) the best analysis of the final effluent and date 
when sample was taken ; and 


{c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average. of the estimations made of the 
solids in suspension in the tank liquor as 
it went on to the first bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to 
which the experiment relates. 


. 


Small amount. | se 


The following numbers are the average of daily ana. yse 
of Settled Sewage for the 6 months ending 28th Mareh 





1900. 
4 hours oxygen absorption § - - « as 
3 mins. oxygen absorption - - 3°70 
Ammoniacal nitrogen - -\¢ bho + sBaa \: 
Albuminoid nitrogen - - MT TOs 
Chlorine - 2 R060) 30 


APPENDIX. 


(16) Between what dates was the experiment con- 
ducted ? 


If there were any periods of rest, state their 
duration. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance caused by the experimental | 


works ? 


(19) Is the experiment still proceéding ? 


| 
If so, may the Commission inspect the works, should | 


they deem it desirable to do so? 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the ex- 
periment ? 


22) If itis considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state. 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 


head of purifying the sewage by this system, | 


excluding the annual repayment of any 


loan. 





i 


3438 


5th October 1899 to 22nd February 1900. 


Beds rested on Sundays and on 8th December 1899. 


The experiment shews that the purification effected by 
the bed is equally good, whether the fillings are dis- 
trbiuted equally over the whole of the 24 hours, or 
whether all take place ina short time, thus allowing 
a correspondingly longer period of rest at one time. 

Thus it is evidently possible to increase the rate of 
working of a bed for a short time, provided it has an 
equivalent period of rest, without any detrimental 
effect. 

The measurements of capacity shew that it is not ad- 
visable to work a bed on four fillings per day for a 
long period of time, without intervals of rest of some 
duration. 


Note.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds. 


of nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nirrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


113 


Signature of Officer under whose direction 
the experiment was conducted. 
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Append’x 9C, Form B 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AND CONTACT BEDS. 
Bed B (single contact). 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Name of authority - - - - - - - 
Population of district — - - - - - = Wis 
Water supply per head of the population — - - - 
Tstimated or measured dry weather flow of sewage — - 
Is any trade refuse taken into the sewers ? 
Tf so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 


refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted | 


Name and qualification of chemist who has made the 
analyses. 





(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ! 


(1) If there was more than one tank, state whether 
they were worked in series or in parallel ? 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludg2? 


lf the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion, 


(3) (a) What was the water-holding capacity at com- 
Mmencement or experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of this bed ? 


(c) What was the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of bed, stating in each case whether 

the measurement was made after resting or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment Was this measure- 
ment made after resting, and if so, what was the 
duration of the resting 


Manchester. 


| 1,125,000 gallons. 


| 


3 feet. 
Bed B: 







Screened Clinker : 

With the exception of rough clinker round the drainage | 

pipes, material uniform throughout the bed. To 

pass I-inch and be rejected by z-inch mesh. On 

13th July, the top 8 inches of material were removed and 

replaced by material formerly on Bed D. (To pa 
Linch and rejected by 4th-inch mesh). 




















Bed B. H 
D Capacity in fh 4 
ate. gallons, Remarks. 
1900. | 
7 May - - 3,400 13 days rest (rain prier to 
measurement). 
7 May - - 3,080 | 44 hours draining. { 

14 June - - 3620" 407 ‘days rest. - 

14 June - - 3,200 My hour draining. 
12 July - - 4,150 7 “days rest. q 
12 July - - 3,510 J} hour draining. ‘ 
2 Aug. - : 3,220 17 hours draining. a 

2 Aug. - 2,980 1} hour draining. 
r Aug. - 3,540 | 7 “days rest (wet weather). 
9 Aug. - 3,010 | 14 hour draining (rein in mean- 
| time), 
6 Sept. - 3,680 7 days rest. 
6 Sept. - 3,050 | 1}: hours draining. 
4 Oct. - - 3,520 | 7 ‘days rest (very wet weather 
4 Oct. - - 2. 10. | Jf hours draining (very wes 
weather). 
31 Oct. - - 2,680 | 1} hour draining. 
8 Nov. - 3,310 | 7 “days rest. 
8S Nov. - 2,780 i} hours draining. 


APPENDIX. 


{6)f(a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ! 


(4) What was the depth of these beds! 


(c) What was the nature and size of the filtering 
material ¢ 


7) Give particulars of measurements made from time to 
| time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether the measnrement was made after resting 

or not i 


-(8) (a) What was. the water-holding canacity of fine 
beds at end of experiment ! 


(6) Was this measurement made atter resting, and, 
if so, what was the duration of the resting ! 


_-(9) State method of working of contact beds, 7.e., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (J) standing full, («) emptying, 
and (e) resting. 


(10) State by what nsethod the tank liquor was dis- 
tributed om the beds. 


(11) What was the average quantity of sewage in gallons 
F 5 Be > fa) 
dealt with daily ! 


412) Was the quantity of sewage dealt with increased in 
time of storm! | 


If so, state to what extent, and how the results 
were affected by such increase. 


(13) State at what intervals analyses of the effluent 
were made and whether the samples were filtered 
through filter paper or allowed to settle before 
being analysed. 


+14) Give (a) the average of the analyses of the final 
effiuent from the beds ; 
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1900, May sth-June éth.—2 fillings per day. Cycles : 
(a) 4 hour, (4) $ hour, (©) $ hoty, (¢) ¢ hours ; () 
4 hour, (/) hour, (¢) § hour, (¢).19} hours. 

| 1900, June 13th-December 2th.—3> fillings per day. 

Cyeles : (a) 4 hour, (6) 3 hour, () } hour, (e) ? hour ; 

(a) } hour, (%) $ hour, (e) $hour, (¢) ¢ hour ; (a) 3 hour, 

(6) 2 hour, (c) 3 hour, (¢) 174 hours. 


By means of shallow grips eut in the surface of the bed. 


7,000 (allowing for all periods of rest). 


No. 


Daily, except Sundays. Samples shaken before analysis. 





| The following numbers are the average of daily analyses 
| of filtrate from Bed B. for the two periods given :— 





Incubator Test. 3 mins. | 


| 
| Nitrous 

















a | Four Hours Oxygen Absorption. | Putrencie | 4mmoniacal | -Alburainoid Nitric 
> xyg jae | “hlori 
Sok ier ee fe bility. Altra rei eked eee i Seay Chiorine. 
Absorption. 6.) | aaa Nitrogen. Nitrogen. Nitrogen. | Nitrogen. 
: 4 am 
| ! 
| | | | | 
: 1900. | | | | 
May Sth - June 6th | 3:16 Wid 1°45 | 5-37 1°20 | 198 “O80 “HOG 15°8 
(2 fillings per day). | | 
. June 13th—Dec. ‘26th 250 | 38 tgs i) Creag) 113 | “176 35 | “494 15°8 
(3 fillings per day). | | | 





(4) the best analysis of the final effluent and date 


when sample was taken ; and 


~ (c) the worst analysis of the final effluent and date 
when sample was taken ; 


‘  {d) the average of the estimations made of the 
solids in suspension in the tank liquor as it 
went on to the first bed ; 


(e) the average of the estimations made of the 
solids in suspension in the final  effiuent. 
Were these putrescilie ? 


(15) Give a typical analysis of the crude sewage to 
which the experiment reiaies. 


( (6) Between what dates was the experiment con- 
ducted ¢ 


0 
é If there were any periods of rest, state their dura- 
tion. 





| Average of 75 determinations from August 2nd, 1900- 
| January 24th, 1901 = 160 parts per 100,000. 


Maximum - - «- 971 parts per 100,000. 
Minimum — - . - 46 . 4 


Small amount. 





The following numbers are the average of daily analyses 
| of erude sewage for the half-year ending Decem- 
| ber 26th :— ; 


4 hours oxygen absorption = - - ee Sad 
3 minutes oxygen absorption - - - 549 
Ammoniacal nitrogen - - 2°23 
Albuminoid nitrogen = - - - - ‘59 
Chlorine - - - : - - rae YY 


Commenced May 8th, 1900, still proceeding Results 
given up to December 26th, 1900. 


rested on Sundays, and in general one week in 
Total rest = €0 days. 


Bed B 


four. 


ppendix 9C. 
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Appendix $C (17) Give particulars of any observations which have 


béen made of the temperatures of the contact 
beds at different depths. 


(i8) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, 

should they deem it desirable to do so ? 

(20) Give particulars of any other observations of 
importance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


(22) If it is considered that'it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(2) what would be the estimated capital cost~per 


head of constructing the works of disposal— | 


excluding the cost of land and cost of sewers ; 


(4) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan, 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


( 


No. 


Yes. 


Yes. 


| It is noticeable that the efficiency of purification in- 
creased as time went on. During the quarter ending 
26th December, 1900, practically all the samples were 
non-putrefactive. 

It must be remarked that the open septic tank was. 

| restarted about the commencement of this experi- 

_ ment, the bed thus receiving practically fresh sewage 
for the first two months or so, as the septic action 
had not attained its full development. : 

When this was attained, the purity of the filtrate in- 
creased. 


purify to an adequate extent 534,000 gallons per acre 
per day, on beds 3 feet deep, without loss of capacity. 





Note,—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Signature of Officer under whose direction 
the experiment was conducted. 


With thoroughly septicised effluent it is possible to 


- 
ee 


APPENDIX. 


Form B. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
AND CONTACT BEDS. 


Beds A and © (primary) worked in conjunction with bed D (secondary) 





Name of authority - -~ - : ave eS a 
Population of Seen - - . z 
Water supply per head of the population 

Estimated or measured dry weather flow of sewage- - 


Is any trade refuse taken into the sewers? — - . 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


- , Manchester, 





(1) (@) What is the capacity in gallons of the open septic | 
tank or tanks? 


(0) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (2) What was the water-holding capacity at com- 
mencement of experiment of the primary beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What was the nature and size of the filterin 
material ? 





1,125,000. 


3 feet. 


Bed, A. 
. Sereened Clinker 


Bed C 


Rough clinker round the| With exception of roug 


drainage pipes, 2 feet 9-in. | 


clinker round the pipes, 
To pass ?-in., and rejected | 


material uniform throug 


























by #4-in., 3-in. top layer of | out the bed. To pa 
fine material. _ #4in. mesh, and rejecte 
‘ by 4-in. 
(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 
‘BED A. BED C. 
Capavity in - — Capacity in At 
Date, Gall ons. Remarks. Gallensi Remar! s 
, November 2nd, 1899 2,960 3 hours draining. October 4th, 1899 3,320 3} hours draining, 
| December 10th, ,, 2,590 BT Bi November 4th, 1900 2,700 3 3 F 
! x yi ae 2,690 eh 5 March 6th, 1900 1,840 3% : * 
mr 2nd, »;, 2,860 Svs . », 12th, ,, 1,980 45 oy ” 
March 2nd, 1900 1,940 335, i ) April 8rd, 1,570 4483, 55 
DUD 55 2,700 2days rest. _ April 12th, ,, 2,720 15 days rest. 
», _obh, ,, 2,190 34 hours draining RT OGD se sce ae 2,200 31 hours draining. 
April 1th, _,, 1,480 es A 
™  2bth, 5, 2,610 14 days rest. 
Be DUR, 45 2,060 34 hours draining. 








Norr. The last two capacity measurements for beds A and C€ are given to shew 


the increase after 


prolonged rest. They are not included in subsequent calculations of work done. 


(5) What was the water-holding capacity of the coarse | 
beds at end of experiment? Was this measurement 
made after resting, and, if so, what was the duration 
of the resting ? 
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“Appendix 9C. (6) (a) What was the water-holding capacity at commence- 
ment of experiment of the fine beds when 
filled with the filtering material ? 


(b) What was the depth of this bed? 


(ec) What was the nature and size of the filtering 
material ? ; 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not ? 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 3 


(b) Was this measurement made after resting, and, 
if so, what was the duration of the resting ? 


(9) State method of working of contact beds, z.¢., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (b) standing full. (¢) ersptying, and 
(e) resting. 


(10) State by what method the tank liquor was distributed 
on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(18) State at what intervals analyses of the ettuent were 





made and whether the samples werefiltered through © 


filter paper or allowed to settle before being 
analysed. 


{14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


| 


\ 


ROYAL COMMISSION O17 SHWAGE DISPOSAL : 


At commencement 3 feet. Reduced to 2 feet by removal” 
of top foot on March 22nd, 1900. 


Bed D. Screened clinker. With the exception of rough 
clinker round the drainage pipes, material uniform 
throughout the bed. To pass $-in. and rejected by 
d-in. mesh. , 











Bep PD. 
: Capacity in > xe 
Date. (Callase temarks. 
Septein ber 19th 3,410 After 1 hour's drain- 
ing. 
November (th 3,960 »  lday’s rest. 





Four fillings per day each on the primary beds A and C,. 
Cycle, («) + hour, (6) 2 hours, (c) 4 hour, (e) 37 hours. 
Secondary bed D received the contents from each 
primary bed. Cycle, (7) $ hour, (>) 1 hour, (¢) 3 hour, 
(e) 1 hour. | 

By means of wooden shoots laid on the surface of the- 
beds; the shoots were perforated at the bottom of the- 
sides. 


15,180 gallons per day (allowing for all rests). 


No; 


Daily except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses: 
of filtrates (7.) Primary Bed A, (2z.) Primary Bed C.. 
and (i77.) Secondary Bed D. 
































| Inzubator Test. 3 mins. 
Pour Hours! Oxygen Absorption. | Putresci-| Ammoniacal | Albuminoid | Nitrous Nitric 
Oxygen | Chlorine. 
Absorption. | bility. Nitrogen. | Nitrogen. | Nitrogen. | Nitrogen. 
| Before. After. I 
pone Le | | 
| | | E / : } 
i. Filtrates from Bed A | 2°01 10.1 “OL | 35—156 1°69 | 101 “026 * 27 15°3 
ti. 4 As Pe oie 1°69 “89 *80 19—137 1:10 104 “020 "285 15°4 
vit, is ey eD 67 “31 93 0—298. 49 | “041 “020 “838 150 
; : 








(b) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 


in suspension in the tank liquor as it went on 
to vine first bed ; 


{fhenpeaentemtmene te 


(c) the average of the estimations made of tke solids 
in suspension in the final effluent. Were these 
putrescible ? 

(15) Giye a typical analysis of the 5 sewuge to which 
the experiment pelates. 


. 
| 
| 
| 
| 
| 


| 


| 
| 
| 
j 





Practically nil. 


The following numbers are the average of daily analyses: 
of Settled Sewage for the six months ending March 
8th, 1900. 











Four Hours* Three Minutes K\smoniacal | Albammaia 
Oxygen Oxygen Piers Chlorine. 
Seaneptiont | Ab orption. Nitrogen. Nitrogen. — : 

toa : : |e 
7:20 3°70 | 212 "306 61 9 





ee 
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(16) Between what dates was the experiment conducted ? 
d 


October 5th, 1899-April 11th, 1900. Appendix 9C, 


If there were any periods of rest, state their duration. 





(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
¢ at different depths. 


18) Was any nuisance caused by the experimental 
works ? 







19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


20) Give particulars of any other observations of 
importance which were recorded. 


21) What inferences have been drawn from the 
experiment ? 


J 
| 
j 
. 
; 
(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


# 


(a) what would be the estimated capital cost per head 


: of constructing the works of disposal— 
j excluding the cost of land and cost of sewers, 
9 

(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
‘ excluding the annual payment of any loan. 





Beds rested on Sundays. 
Also Bed A from December 11th-14th, 1899 (inclusive) 
and Bed C from April 4th-11th, 1900 (inclusive). 


No. 


No. 


On March 22nd the top foot of material from the 
secondary bed D was taken off. Owing partly, perhaps, 
to disturbance of the surface, an accumulation of fine 
material took place round the drainage pipes, thus 
impeding: the drainage. On this account and also 
probably from the removal of the upper nitrifying 
layer, the bed at the end of the experiment ceased to 
give such satisfactory results, although all samples 
were non-putrefactive. The whole of the results are 
included in the average. Since this experiment the 
bed D has been opened, the drainage pipes put right, 
and the bed re-worked with as good results as ever. 
Attention may be drawn to the fact that the percentage 
reduction in capacity of the primary beds is considerably 
less than in a former experiment, when one primary 
bed was worked in conjunction with two secondary 
ones. The composition of the final filtrate obtained was 
practically identical in the two experiments. The 
above reduction in capacity was to a large extent 
recovered by a fortnight’s rest in the early summer. 


| It is evident from this and former experiments that it is. 


not necessary to have an equal area of primary and 
secondary beds in order to produce a satisfactory 
filtrate. It is also clear that the reduction is made: 
with the greatest advantage in the area of the 
secondary beds. The measurements of capacity shew 
that it is not advisable to work primary beds for a 
prolonged period of time on four fillings per day, 
without intervals of rest of some duration. 


Note—It is requested that all analyses may be given in parts per 100,000, and that the various compounds of 


hitrogen may be stated in terms of nitrogen, thus :— 


}. 


Ammoniacal nitrogen ; 


Albuminoid nitrogen ; 


\ : : 
2 Nitrous nitrogen ; 
f Nitric nitrogen ; 


4 Total organic nitrogen. 





Signature of Officer under whose direction the 
experiment was conducted. 


3 iE 
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Form B. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
AND CONTACT BEDS. 


Primary Beds B and C working in conjunction with secondary Bed D. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 








Name of authority - - e “ ‘ . E 
Population of district — - 3 - 2 : : 
Water supply per head of the population- - - - 
Estimated or measured dry weather fiow of sewage- - 


Is any trade refuse taken into the sewers ? 


Tf so, state from what process it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 





Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 
a 
(1) (a) What is the capacity in gallons of the open peptic 
tank or tanks ? 


(b) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


Tf the sludge was removed from the septic tanks, 
state how often this was done, and approxi- 
mately, what quantity of sludge was removed on 





each occasion. 


3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(b) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ¢ 


Manchester. 







3 feet. 
Bed A. Beil C. 24e8 


Both rough material round the drain pipes. 2 fe 9 
Material otherwise uniform. ii 


To pass }-in. and rejected To pass #-in. and rej 























by }-in. 3-in. top layer of | by }-in. 
fine material. 
(4) Give particulars of measurements made from time to . 
time during the experiment of the water-holding 
capacity of primary beds, stating in each case 
whether the measurement was made after resting 
or not. 
BED A. BED C. 
Capacity is an Capacity 
Date. in gallons. vemarks. Date. in gallons, Remarks 
1900 : oy 1900 : 
May atu eps. 2,600 22 days rest Mayisto = = = 3,100 (27 days rest. 
2,330 4 hours draining. y eet ee 2,460 3 hours draining. 
June 7th - : - i 2,490 6 by o hg EH : te 2,440 60s ie 
(after week’s rest) Junelst - - - 3,010 7daysrest. 
July Ste es = 2,660 7 days rest. b. Ost = a! 2,580 6 hours draining. 
4 6th, |= - . - 2,280 7k hours draining. » 29th - - = 3,020 7 days rest. 
August8rd- = =! “y- 2,170 (ae i duly 26th =. = 3 2,480 6 hours drain 
» 380th - : - 2,950 7 days rest. » 2th - : > 3,360 7 days rest. _ 
pi BLBE - - - 2,450 6 hours draining. August 23rd - = 2,610 6 hours draining 
September 17th - - 3,060 8 days rest. ey xgi eee = 3,100 -7 days rest. ‘= 
. 27th =e 2,660 After a further rest of September 11th © 2,740 6hoursrest. 
10 days, 1 filling and 6 , 18th : 2,940 2 days rest 
; h -wrs draining. a 28th . 3,200 Gig ig . 
October 15th - - -| 2,330 6 hours draining. November ist - - 2,740 6 hours drain 
a cOthe wii, 2,270 oye ») wet S Sthid-. Te 2,610. Burts wet W 
2,200 Lars » \wea- 3,180 6 days rest. 
| 2.050 k De ss a J ther. 
wx OED = cs - | 2,690 7 days rest—very wet. 
oe SORT NEE t= a hy J 2,430 6 hours draining. : 
November 10th =e ea 2,880 7 days rests 





(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measurement 
made after resting, and, if so, what was the 
duration of the resting? 
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6) (2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 
filled with the filtering material ? 


* (b) What was the depth of these beds? - : - 


(c) What was the nature and size of the filtering 
material ¢ 


7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? : 


(0) Was this measurement made after resting, and, if 
so, what was the duration of the resting ? 


(9) State method of working of contact beds, z.¢., number 7 


of fillmgs per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 
and (e) resting. 


10) State by what method the tank liquor was dis- 
tributed on the beds. 


11) What was the average quantity of sewage in gallons 
dealt with daily ? ) 


12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


13) State at wha’ intervals analyses of the effluent were 
made and whether the samples were filtered 
through tilter paper or allowed to settle before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
etiluent from the beds ; 
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2 feet. 


Bed D. Screened Clinker. With the exception of rough 
material round the drain pipes, material uniform 
throughout the bed. To pass 3-in. and rejected by 
4-in. mesh. 











Bep D. 
Date. eee, # Remarks. 
1900. 
May 17th 2,380 2 hours draining. 
September 10th 2,220 1 day’s rest, 
fc 17th 1,880 24 hours draining. 
3 24th 2,530 8 days rest. 
2,570 15 days rest. 
(Wet weather). 











1900.—May 3rd to May 31st, 2 fillings per day. 
(a) at 12 noon and 6 p.m. 
(¢) at 9 a.m. and 3 p.m. 


1900.—June Ist to December 26th, 3 fillings per day. 
(a) at 5 a.m., 1 p.m. and 9 p.m. 
(c) at 9a.m., 5 p.m. and | a.m. 


Cycle, (a) $ hour ; (b) 1 hour ; (c) hour ; (¢) rest of time 
according to number of fillings. 


The primary beds were given one week’s rest in four. 
In each case the filtrates from Beds A and C are 
discharged on to beds and given an hours contact, 


At commencement by means of wooden shoots laid on the 
surface of the bed. 


On November 12th these shoots were removed in the 
ease of the primary beds A. and C, and shallow grips 
cut in their place, in the surface of the bed. 


9,000. (Allowing for all periods of rest). 


An extra filling was occasionally put on the beds, at 
times of heavy flow, without any detrimental effect. 


Daily, except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 
of the filtrate from primary Beds A and C, and 
secondary Bed D for the two periods given :— 



































Incubator Test—3 mins. , ese ineaes Aaa. 
‘Four Hours| Oxygen Absorption. | Putreci- |Ammoniacal Albuminoid| Nitrous | Nitric | : 
1900. Beds, | Oxygen - y : Re 2 Chorline. 
{ ‘Absorption. bility. Nitrogen. Nitrogen. | Nitrogen.) Nitrogen. 
; | Before. After. 
Mireh ssi - | -| A. | 248 131 04 13-37 70 13 “06 1:08 15:8 
| 
(2 fillings per day) C. | 2°15 1°10 “64 14-36 72, | 14 “06 1:28 15°4 
Dat int ih “st 34 Bt G75 35 ‘ai3 “033 143% 151 
(final | ! | | | 
ae see effiuent) | | 
asahd abana ee | a ‘ Fay ‘ | | 
June 1—Dec. 26, A. | 2°30 L'20 A | 393-122 82 172 0384 | “50 15°6 
(8 fillings per day)| CG. | 2°04 1 04 “96 28-127 75 °157 SS 53 58 
. “79 “B34 ‘26 0-182 "235 066 027 1 04 15°4 
(final 
filtrate) 





























* High nitrate uumbers for this period, due largely to prolonged period of rest, just prior to the commencement of this experiment. 


1213. 


3 BE 2 
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(b) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


Appendix 9C. 


(d) the average of the estimations made of the 
solids in suspension in the tank liquor as It 
went on to the first bed ; 


(ec) the average of the estimations made of the 
solids in suspension in the final effluent. 
Were these putrescible? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance caused, by the experimental 
works ? 


(19) Is the experiment still proceeding ? - - : - 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(20) Give particulars of any other observations of 
importance which were recorded. 


(21) What inferences have been .drawn from the 


experiment ? 


(22) lf it is considered that it would be practicable to 
adept this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ? 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this 
system—excluding the annual repayment of 

hee any loan ? 


Note—It is requested that all analyses may be given in parts per 100,000, and that the various 
compounds of nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 





Average of 75 determinations from August 2nd, 1900, t¢ 
January 24th, 1901 = 16°0 parts per 100,000. 
Maximum - - - 271 parts per 100,000. 
Mininum - - -. 46 Sees 9 


Practically nil. No. 


'@ 














The following numbers are the average of daily analyses 
of Orude Sewage for the half-year ending December 
26th, 1900 : ak 


4 hours xoygen absorption = - =~ Ete 

3 minutes oxygen absorption - - - 5°49 
Ammoniacal nitrogen - - - - 2°23 
Albuminoid nitrogen — - - - - ‘59 
Chlorine - - - _ - wie) 


Commenced May 3rd, 1909, results given up to December 
26th, 1900. Experiment proceeding. : 


Primary beds A and C given one week’s rest in four. 
Beds A, C and D rested on Sundays. Total rests Beds 
A, and C = 91 days each. (Including Sundays) Bed 
D = 45 days. 


/ 


—- 


Measurements of capacity of the primary beds made 
during this experiment shew that there was practically 
no reduction in capacity ; it must be borne in mind 
that during a considerable part of the experiment if 
was summer time. ’ 


) 
® : 
e 


Recent measurements have shewn that during the 
winter months the capacity is not so well maintained 
but it has never been so low as at the end of the 
period preceding this experiment. 


The surface of the beds required very little attention. 
Primary beds in Manchester may be safely worked on 
three fillings per day of septic tank effluent, with one 
week’s rest in four, together with Sundays. 


Any decrease of capacity during the winter may probably 
be largely recovered by an extra week’s rest in the 
summer. 4 


It is possible to effectively distribute the tank effluent 
on the beds by simply cutting shallow grips in the 
surface. aA P j 


i 


‘ 


GiLBERT J. FOWLER. 
Signature of Officer under whose direction 
the experiment was conducted. 
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Form B. 
GENERAL OBSERVATIONS.—MANCHESTER, 


SLUDGE REMOVED FROM THE OPEN SEPTIC TANK. 





The open septic tank was first emptied on April 26th, 1900; it had then been working almost exactly fourteen 
months, having been started on February 24th, 1899. 


_ The average daily rate of flow during that time was approximately 2,000,000 gallons. 


Besides the suspended matter contained in the ordinary sewage, several hundred harrow loads of garbage were 
tipped into the tank. 


The amount of sludge remaining in the tank at the end of the above period of working amounted in bulk to 4,000 
tons of 90 per cent. sludge, but as in this case only 84 per cent. of moisture was present the actual weight of sludge 
would be greater than the above figure. 


It was concluded from the above experiment that from 50 to 60 per cent. of the sludge which would otherwise 
accumulate had disappeared. 


No exact estimate of the amount of sludge actually destroyed was possible from the data available, and it should 
be noted that a considerable amount of suspended matter passed away in the tank efiluent. 


Recent more exact experiments have shown that with a tank space equal to half the daily tlow of Manchester 
sewage, it is possible when the tank is in full working order to destroy about one-third of the total suspended matter 
in the sewage. ; 


The percentage destruction is, however, much less during the earlier periods of working ; it is important, therefore, 
when it is necessary to remove the sludge that this should be done, as far as possible, without interfering with the 
septic action. ] 


A tank arranged for this purpose is in process of construction. 


CHARACTER oF THE Septic Tank EFFLUENT. 


(i.) Experiment has shewn that the effluents from the closed and open septic tanks are practically identical in 
composition. 


(ii.) The suspended matter in the septic tank effluent is of a granular character and readily separates out on 
standing, and when arrested on the surface of a bacteria bed does not seriously impede the free flow of the water 
into the bed. 


(iii.) The organic matter in solution is much more easily nitrified than that at present in fresh sewage, so that 
it is possible with one contact to constantly obtain non-putrefactive filtrates ; in the case of raw and settled sewage 
this is seldom the case. 


(iv.) The blending which takes place in the septic tank is of value in minimising the effect of exzessive amounts 
of manufacturing refuse, and in producing an efiluent of fairly constant composition. 


CAPACITY OF BEDS: 


(i.) There is rapid initial decrease in the capacity of the beds; this is manifestly due in part to the consolidation 
of the material of the bed. 


(ii.) After this initial decrease it has been found possible by allowing suitable periods of rests, to maintain a 
capacity equal to from 25 to 33 per cent. of the empty capacity of the bed for a considerable period of time. The 
capacity appears to be best maintained if it is never allowed to decrease below a certain limit before rest ; frequent 
short periods of rest, say, of three days or a week, are better than long periods of the same total duration. 


Recovery of capacity does not take place to an equal extent when the bed is rested during the winter months as 
is the case in the summer. It appears probable that any decrease in capacity in the winter, excluding the initial 
period above referred to, may be more than recovered during the summer. 


LApour on THE Beps. 


During the earlier period of working very little labour is required and after two years raking the surface about 
once a month appears to be all that is necessary. 


Mernop or workine Bens. 
Tt has been established beyond doubt that one secondary bed can safely receive the filtrate from two primary beds. 


Distribution of tank effluent on the bed can be simply effected by means of shallow grips cut in the surface. 


The primary beds may safely receive three fillings of septic tank effluent per day, when ten days rest in twenty- 
eight are allowed. 


x . , - ' 
Four fillings a day can be effectively purified by the beds, but the capacity figures in this case show more rapid 
decrease. An occasional extra filling in time of storm can however be put upon the beds without any apparent 


_ detriment. 


= 


With regard to the cycle of operations, experiment has shown that the purification effected depends rather upon 
the amount of tank effluent dealt with per given area, than upon the length of cycle employed. Two short cycles and 
one long one in the twenty-four hours giving results equal to, if not better than three cycles of equal duration. 
Variations in the rate of flow can thus be dealt with and in cases of large increases of flow, the rate of working of 
the beds may be temporarily increased without subsequent ill effect. ; 


Tt appears that the period of rest is of more consequence than the period of contact, and that in most cases it is 


_ not advantageous for the latter to exceed one hour. 





Other things being equal it appears preferable to allow a bed a period of complete rest rather than simply to 
reduce the number of fillings as it has been found, after a rest say of a week, that nitrification continues exceptionally 


active for about ten days. 
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354 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


COMPOSITION OF FILTRATE. 


The filtrate obtained from bacteria beds dealing with septic tank effluent has been found to contain enough 
residual oxygen either in solution or in combination as nitrate to further oxidise any impurity still remaining or even 
to purify a certain proportion of less perfectly treated sewage. If abundance of air be also present this oxidation 
will be carried further. q 


GENERAL CONCLUSIONS. 


The experiments have shown that by means of a septic tank and one contact bed, non-putrefactive filtrates may 
almost invariably be obtained ; by providing one secondary bed to two primary beds a filtrate of exceptional purity 
may be obtained. 


With careful working it appears possible to deal with the septic tank effluent on primary beds at the rate of 
750,000 gallons per day ; allowing, therefore, one secondary bed to two primary beds, a total area of 60 acres should 
be adequate to deal with an average flow of 30,000,000 gallons per day. 


MAINTENANCE OF Beps. Restinc PERIODS. 


The choice of lengthened periods of rest will be conditioned by (i.) the state of the bed, (ii.) the weather, and 
(iii.) the season of the year, ¢.g.— . 
(i.) Ifa bed is working well, and its capacity appears to be maintaining itself, it would not be economical to 
interrupt its activity. 
(ii.) If possible, necessary rests should be given when the weather is fine, dry and breezy. 
(iii.) It will not be advisable to rest the beds for a lengthened period in very cold weather, as in the absence of 


the heat of the sewage, the bacterial activity is to a large extent inhibited. If it is necessary to rest under these 
conditions it should be done by reducing the number of fillings per day. 





Judgment will be required to be exercised in all cases in considering the simultaneous effect of variations in the 
above conditions.. 


Work Upon THE SURFACE OF THE BeEDs. 


At no time should the surface of a bed be allowed to become water-logged. If such a tendency manifests itself 
the bed should be rested, and the surface raked to not more than the depth of the upper layer. If raking is not 
adequate for the purpose it may be necessary to remove some of the top layer and pile it in heaps, possibly on the 
bed itself, for an indefinite length of time, to recover. This may be eventually put back in place of further clogged 
material. 


‘ 


QUESTION 22 | 


> 


(a). It has been concluded that a system of open septic tanks and contact beds may safely be recommended for 
the purification of the sewage of Manchester. 


The capital cost, in addition to the cost of the present works, has been estimated at £347,700, or 12s. 8d. per 
head of population. This includes an area of 46 acres of primary beds at Davyhulme, connected by a conduit to | 


23 acres of secondary beds at Carrington, together with roadways, electrical equipment for working the sluices and 
lighting the works. 


t 
7 
The estimate also includes provision of 25 acres of storm beds and a liberal allowance for sundries and 
contingencies. 


The cost of present works, excluding purchase and under-drainage of land, is £165,500, or 6s. per head of 


population. It may be taken, therefore, that for a population of 550,000 the bacterial system may be applied at a 
total capital cost per head of 18s. 8d. 


(b). This has been estimated at £20,000, or 9d. per head of population. 


The estimate includes cost of working and maintaining the beds (raking, renewing surface, and washing once in 
10 years), the disposal of residual sludge and general expenses of management. 


GILBERT J. Fow Ler, 
March 6th, 1901 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 


AND CONTACT BEDS. 


(SINGLE CONTACT.) 





Name of authority - Se MRK: “i 7 
Population of district, estimated to June, 1901 - - 


Water supply per head of the population - 


Measured dry weather flow of sewage - 3 


Ts any trade refuse taken into the sewers ? 


Tf so, state from what processes it is derived, and, 

approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse. 


Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officers under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


County Borough of St. Helens. 


90,444. 


- | Domestic supply 21 gallons per day. 


Domestic, including trade, 39 gallons per day. 
2,000,000 gallons per day. 


No, but there is drainage from chemical waste heaps 
after rain. Impossible to state proportion affected. 


Partially excluded. 


The Borough Engineer and the Medical Officer of 
Health. 


F. Drew Harris, M.B., London, M.R.C.S., D.P.HL, 
Medical Officer of Health and Public Analyst for 
Borough. 


re 


(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 


(6) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge? 


Tf the sludge was removed from the septic tanks, 
state how often this was done, and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a2) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measure- 
ment made after resting, and, if so, what was the 
duration of the resting ? 


(6) (2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - : 


(c) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of the fine beds, stating in each case 
whether measurement was made after resting or 
not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


(6) Was this measurement made after resting, and, if 
so, what was the duration of the resting ? 


{9) State method of working of contact beds, z.e., num- 
ber of fillings per day of twenty-four hours, and 
periods of (a) filling, (4) standing full, (c) emptying, 
and (e) resting. 








56,000 gallons. 


One only. 


Yes. Little or no sludge appears to be in the tank. It 
has not yet been emptied, having only been working 
four months. 


Not ascertained. We have only two beds, each filled 
with similar filtering material. 


3 ft. 
2 ft. 10 in. coarse clinker held up by 4 in. and 2 in. of 
siftings. 


Not ascertained. 


Experiments are still going on. 


We have no fine beds, 


First bed filled 8 a.m.; stands full one hour; etiluent 
distributed to second bed 9 a.m. ; stands full one hour ; 
each bed rests seven hours. 

Second filling takes place 4 p.m. ; stands one hour ; effluent 
distributed to second bed at 5 p.m. ; stands one hour ; 
beds rest till following morning at 8. 


Appendix 9. 
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Appendix 9C. (10) State by what method the tank liquor was distri- 


buted on the beds. 


(11) What was the average quantity of sewage in 
gallons dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in | 


time of storm ? 


If so, state to what extent, and how the results 
were affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to settle before 
being “analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(4) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent, and date 
when sample was taken ; 


(d) the average of the Te made of the solids 
in suspension in the tank liquor as it went on 
to the first bed ; 


(c) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which have 
been made of the temperatures of the contact 
beds at different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? - suo 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(4) What would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any 
loan. 





inaeen may ie asad in hem of nitrogen, thus :— 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 








By means of 6 in, half-pipe channel laid across bed— 


; 
: 
eer 


About 1,600 gallons each filling, 


No. 


Effluent analysed twice daily, 2.e., from each filling. 


Not filtered through paper or allowed to settle before 
analysis, 


Ammoniacal nitrogen, 0°62 per 100,000. 
Albuminoid nitrogen, 0°10 per 100,000. | 


' 
5th January, 1901—Albuminoid nitrogen = 0°04 per 
100,000. | 


6th November, 1900—Albuminoid nitrogen = *22 per 
100,000. | 


None made. : 


None made. Effluent not putrescible. 


Parts per 100,000: , 


Total solids = = =. = 3 beras is 
Ammoniacal nitrogen - = = 5 ype 
Albuminoid nitrogen = - : = - Og 
Nitric nitrogen “ 3 2 2 5 070 
Chlorine - - . 2 . = - 1483. | 
Suspended matter - - > a) AE, Sete. 


Commenced 8rd November, 1900, and is still proceeding. © 


None made. . 


No. 


Yes. | 
There is but little to see, but of course that little may be — 
seen if desired. 


There is a marked improvement in the effluent from the — 
final bed as compared with that from the first bed. — 
This is evidenced by the great dimunition in the — 
albuminoid nitrogen and the ammoniacal nitrogen } 
found in the final effluent, and also by the presence in | 
it of a quantity of nitric nitrogen which is entirely 
absent in the first. 


At present the purification is regarded as satisfactory, 
but further experience is necessary before making any 
inference. 


The point has not been considered. 


yarts per 100,000, and that the various eompounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
if Nitrous nitrogen ; 


Nitric nitr ogen ; 
Total organic nitrogen. 


22nd February, 1901. 


Gro. Wm. BAILEY, 
Town Clerk, St. Helens, 


Signature of Officer of Committee under whose 
direction the experiment was conducted 
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Form B. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK AND CONTACT BEDS 
(DOUBLE TANK.) 





iti | 


Name ofauthority- - - - - - 
Population of district  - - a ~ rs 4 
Water supply per head of the population - ” -— 
‘Estimated or measured dry weather flow of sewage = 


Ts any trade refuse taken into the sewers? — - - ~ 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry | 
weather flow of sewage is made up of trade refuse. | 


Is the storm, soil, or surface water, wholly or partially, 
. excluded from the ordinary sewers ? 





Officer under whom the experiment has been conducted - | 


Name and qualification of chemist who has made the | 


Walsall. 

2,200 drain to these outfall works. 
20 gallons per day. 

78,240 gallons per day. 


Yes, two small breweries. 


No. A quantity of storm and subsoil water finds its 
way into sewers, probably nearly 50 per cent. 


Borough Surveyor, 


F. E. Thompson, A.R.C.S.Lond., F.C.S. 


analyses. ; 
SA SS A ES SSS TESS SYOSSET SES SS SS SSS SSS SSS -SY SSSSRSESI NSPS SSS SEIEU  NSSN 


(1) (a) What is the capacity in gallons of the open septic | 

tank or tanks? . | 

(b) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? / 
If the sludge was removed from the septic tanks, 
state how often this was done, and, approximately, 
what quantity of sludge was removed on each | 


occasion. 
(3) (a) What was the water-holding capacity at com- | 
mencement of experiment of the coarse beds 
when filled with the filtermg material ? 
(4) What was the depth of these beds? - - “| 
(c) What were the nature and size of the filtering | 
material ? 





| 

(4) Give particulars of measurements made from time to | 
time during the experiment of the water-holding | 
capacity of coarse beds, stating in each case | 
whether the measurement was made after resting 


or not. 


(5) What was the water-holding capacity of the coarse | 
beds at end of experiment? Was this measure- | 
ment mace after resting, and, if so, what was the 
duration of the resting ? 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 


filled with the filtering material ? 
(L) What was the depth of these beds? 
(c) What were the nature and size of the filtering 
material ? 
7) Give particulars of measurements made from time to 
time during the experiment of the water-holding 


capacity of the fine beds, stating m each case 
whether measurement was made after resting or 


not. - | 
8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 
(1) Was this measurement made after resting, and, if 
so, what was the duration of the resting ? i 


9) State method of working of contact beds, z.e., number 


| 





of fillings per day of 24 hours, and periods of (a) 
filling, (4) standing full, (c) emptymg, and (e) 
resting. 


10) State by what method the tank liquor was distri- 
buted on the beds. 


11) What was the average quantity of sewage in gallons | 
dealt vith daily ? 


1213 


23,000 gallons. 


One. 


\ No sludge has been removed up to the present. 


N.B.—Previously this tank was used as a settling 
tank, and was always full in three months, but sivce 
being turned into a septic tank six months ago it has 
not been emptied, and soundings taken indicate the 


| / formation of practically no sludge. 


5,000 gallons. 


e 


OP saa sy ihe 
Blast furnace slag broken to a 2-in. size. 


No accurate observation taken, but they have lost about 
one-third of original capacity. “2\uo8 

After six months continuous working one of the beds 
was cleaned out, and there was found only a slight 
black sediment formed alongside of some of the undar- 
drains. 


No experiment. 


Our fine beds each hold 5,000 gallons. 


1 ft. 9 in. (material). 


ry slag passed through 1-in. and held on Z-in. 
riddle. 


No experiments concluded, 


No experiments concluded. 


We have only four top and four bottom beds laid ex- 
perimentally, and obtain two fillings per 24 hours.. 
The time taken in filling varies according to the flow 
of sewage; the sewage is held in contact in coarse beds 
for four hours, the beds empty in about 14 hours, and 
never rest less than two hours. 

It is quite impossible to work the beds to any fixed 
hours, as the flow varies so much. 


Runs into a chamber, and then fills up gradually is not 
spread on surface at all. 
30,000. 
o F 
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Appendix 90. (12) Was the quantity of sewage dealt with increased in. 


time of storm ? 
Tf so, state to what extent, and how the results 


were affected by such increase. ; 
(13) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through. filter paper, or allowed to settle before 
being analysed. 
(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


{b) the best analysis of the final effluent, and date 
when sample was taken ; and 

(c) the worst analysis of the final effluent, and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 


in suspension in the tank liquor as it went on 
to the first bed ; 


(e) the average of the 
in suspension in the final effluent. 


putrescible ? 


estimations made of the solids 
Were these 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 
Tf there were any periods of rest, state their dura- 
tion. 

(17) Give particulars of any observations which have been 
made of the temperatures of the contact beds at 
different depths. 

(18) Was any nuisance caused by the experimental 
works ? * 

(19) Is the experiment still proceeding? - - - - 

, If so, may the Commission inspect the works should 
they deem it desirable to do so? 

(20) Give particulars of any other observations of im- 
portance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state— 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


()) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


4 


nitrogen may be stated in terms of nitrogen, thus :— 





| See above reply. 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


All above the 300,000 gallons is turned on to land. . 
When sterm water has been dealt with very good results | 
: 
7 


have been obtained. 


Not filtered or allowed to stand, but were agitated before 
being analysed. 


Total solids dried at 212° Fahr. 


! I 99°3 parts per 100,000, 
Ammoniacal nitrogen = - - 


y ” 























: 
= f 
= L 
— . 
Albuminoid nitrogen — - = ae 
Nitric nitrogen - - -_= 06 i i 
| Combined chlorine - - - = 990 a Ahn: » 
Oxygen absorbed at 80° Fahr. = °52 ” ” 
Total |Ammoniacal|Albuminoid| Nitric . Oxygen ' . 
Solids. NH3. NH. Nia, | Chlorine. | absorbed. | 
7 ‘ 
77-4 “16 +08 06 | 6-7 “39 . 
| (3ist December, 1900.) 
975 | 60 33 None. 93 | a 
| (8th October, 1900.) 
| ; ! ia 
We take total solids. 








Oxygen 


Total | Ainbionee | \Veueanens . . : 
Solids. Heli aad Calerine. | ansorbed. 


" Nitrie | 
Nis. | 














| 
| 
| 

169°3 2-00 | Trace. | 9-0 





None taken. 


No. 


Yes. 4 
Yes. | 


Occasionally the final effluent, on keeping for a few days, - 
‘becomes of a brown colour, and a reddish brown 
deposit collects. A test is about to be made as to its” 
composition. é, | 
Generally the effluents are found to improve on keeping. 
Some nine months ago we started the bacteria beds with 
crude sewage, but they soon began to show signs of 
secondary decomposition through blocking. } 
About five weeks ago the beds were completely thrown. 
out of condition owing to sufficient arsenical beer being 
run off (one night) to fill the whole of the beds once: 
over with nothing but beer. They are now getting 
back after a rest. 


Our experience up to the present leads us to hope for 
satisfactory results. 


Question will be decided later on, 





SS 


: 


Vote.—It is requested that all analyses may be given in parts per 100,000, and that the various compounds 0 


a 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 
Total arganic nitrogen. 


Rk. H. Mippirtron, AM.LC.E., 
Signature of Officer under whose directio 
the experiment was conducted. 


APPENDIX, 


Ferm Bb. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN 


AND CONTACT BEDS. 


Mame otauthority- - - - =~ - <- w&- 
Population of district = - - 5 - a 2 : 
Water supply per head of the population - = - 
Estimated or measured dry weather flow of sewage > 


Ts any trade refuse taken into the sewers ? 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 





Name and qualification of chemist who has made the 
analyses. 


SEFTICge. TANK 
(DOUBLE CONTACT.) 


Corporation of York. 
About 75,000. 


33 gallons per day. 


\ 
45 gallons per day. 


Trade refuse is so small as to be negligible. 


Storm water above the capacity of the sewers, yes, 
Soil or surface, no. 


Et ENA 
City Engineer. 


(a) Thomas Fairley, F.1.C., F.R.S. Edinburgh, F.C.S. 
London, «&e. 
(6) Edmund Moody Smith, M.D., C.M., Edinburgh, 
oe Cambridge, Medical Officer of Health, 
ork. 


(SS SSS SSS SSS SSS SS SSS SSS 


tank or tanks ? 


(4) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(1) (a) What is the capacity in gallons of the open septic | 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done, and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(4) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 
> 

(4) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 

or not. : 


(5) What was the water-holding capacity of the coarse 
beds at end of experiment? Was this measurement 
made after resting, and if so, what was the dura- 
tion of the resting ! 


(6) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 
filled with the filtering material ?. 


(}) What was the depth of these beds? - = -~—- 


(ec) What were the nature and size of the filtering 
material ? 


(7) Give particulars of measurements made from time to 
time during the experiment of the water-holdmg 
capacity of the fine beds, stating in each case 





whether measurement was made after resting or 
not. 


(8) (a) What was the water-holding capacity of fine beds 
at end of experiment ? 


(6) Was this measurement made after resting, and if 
so, What was the duration of the resting ? 


12138 


250,000 gallons. 


One tank only. 


It is tested from time to time by a glass tube, but only 
a very slight deposit of about 2 inches has been found. 


The supernatant water was drawn off on 26th August, 
after 63 days use, when the sludge was found to average 
2 inches over the whole area of tank ; this was removed. 
No sludge has been removed since, and I cannot find 
more than 2 inches of sludge at date, though by the same 
means we can detect 6 inches of sludge in the adjoining 
tanks used for chemical precipitation. 


10,984. 


3 feet 3 inches. 


Clinker and coke, 3-8ths of an inch to 7-8ths of an inch. 


23rd November, 1900 ; 10,984, after 24 hours rest. 


28th 
January, 1901 ; 8,648, after 2} hours rest. 


Experiment still in operation. 


Not ascertained ; the surface of this bed has remained 
clear of any deposit throughout, 


3 feet 3 inches. 


All rejected by a 14-inch screen. 


Not ascertained. The second or fine bed might have 
been smaller as it has not filled more than 2 feet in 
depth, when contents of coarse filter has been run into 
it, and on no occasion has there been any deposit on 
the surface or has forking over been necessary. 


Appendix 9C, 


Appandix 9C, (9) State method of working of contact beds, 2.e., number 


——a 
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of fillings per day of 24 hours, and periods of (a) | 
filling, (4) standing full, (c) emptying and (@) | 
resting. 


(10) State by what method the tank liquor was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ¢ , | 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? | 


Tf so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to settle before | 
being analysed. 





(14) Give (a) the average of the analyses of the fina 
effluent from the beds. 


()) the best analysis of the final effluent and date 
when sample was taken, and— : 


4c) the worst analysis of the final effluent and date 
when sample was taken. 


{c) the average of the estimations made of the solids 
In suspension in the tank liquor as it went on 
to the first bed. 





(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


ef 


416) Between what dates was the experiment conducted ? 


if there were any periods of rest, state their dura- 
tion. 





ROYAL COMMISSION ON SEWAGE DISPOSAL : 


_ Weekly. Samples not filtered, but allowed to clear before 


Total solids - - - - - - - 96°43 © 
Mineral matter = - - - % - S 75°31 
Volatile and organic matter - - 99 4 - 2111 
Free ammonia She lie - : is - 4°0 

| Albuminoid ammonia  - - . LS - 943 
Nitrogen as calcium nitrate - - - - nil. @ 
Nitrogen as nitrites —- : - - : nil 
Oxygen required to oxidise organic matter in 3°43 

four hours. 

Reaction i lel e 2 - . - ' Alkaline 
Smell (when cold) - - i - - very offensive 
Chlorine - . “tile - scrigt 9°0 
Sediment - : - - . 4 - 28°84 
Containing organic matter - . - is 25°28 
Analyst - - . - - - - Mr. Fairley. 


8 hour cycles. (a) ij hours. (4) 2 hours. (c & ) 4¢ } 
hours. , 

i 

oh: e 
Semi-circular glazed drain pipes. 


From 30,000 to 32,000 gallons. 


No. 


being analysed. 














(a) | | 
Total solids - - - - - - Ao hamid ss st | 
Mineral matter = - - - - = - | 60°51 
Volatile and organic matter - - ie eae 
Free ammonia = - - ‘ - - 07438 
Albuminoid ammonia - - - r ; 0124 @ 
Nitrogen as calcium nitrate ~- - - 2 955)" 
Nitrogen as nitrites - - - = . nil 
Oxygen required to oxidise organic matter in O897 
four hours. ne 
Reaction < - “ : = - - | Alkaline — 
Chlorine : : 4 - - é - 676. @ 
Sediment - = : : = - - trace 4 
Analysts -- - Mr. Fairley and Dr. Smith. 3 
Best. | Worst. 
Sek soih (Mate eens . 
9 Jan. |) 29 Now. 
1901. 1900. 
(6 & ¢) ae aT ne 
Total solids - - - . = 1 GRE da — ee 
Mineral matter - ‘ - | 60°51 ! 
Volatile and organic matter - - 30a) a : 
Free ammonia - - - - “886 “4 | 
Albuminoid ammonia - - - 0957 28 1g 
Nitrogen as calcium nitrate  - - "743 50 
Nitrogen as nitrites : 2 - | trace ers 
Oxygen required to oxidise organic 514 “93 | 
matter in four hours. 
Reaction - - 7 4 i -.| Alkaline -- . 
Smell (when cold) - 2 - | slight earthy } 
Chlorine - - . - - ' 676 | — . 
Sediment : - - trace — 
Containing organic matter —- - — ohees ; 
Analyst - -  -  - Mr. Fairley and Dr. Smith. % 
Not ascertained. | 


Trace only, ¢.e., under 1 grain. No, 






29th November, 1900, to date and containing only the — 
periods in ordinary working. 


APPENDIX, 


17) Give particulars of any observations which have 
been made of the temperatures of the contact beds 
at different depths. 


“(18) Was any nuisance caused by the experimental 
works $ ; 


(19) Is the experiment still proceeding ? ae - 


If so, may the Commission inspect the works, should 
i. they deem it desirable to do so? 


(20) Give particulars of any other observations of im- 
portance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(4) what would be the estimated annual cost per 
head of purifying the sewage by this system 
excluding the annual repayment of any Joan. 


9 


Note.—It is requested that all analyses may be given in parts per 100,000, 


imitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 
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Atmo-| No.1 
sphere.| ‘Bed. 
29th November 1900 at 8 p.m. - - 42 47 
Ist December 1900 at 9 p.m. - - 4g 47 
3rd December 1900 at 9am. - E 38 44 
The lowest temperatures recorded 
from 29th November 1900 to 28th 
January 1901 were on 2nd January 
1901 at 9 a.m. - ~ fs = 28 40 
2nd January 1901 at 9 p.m. . 28 41 
3rd January 1901 at 9 pan. - 28 Al 
9th January 1901 at 9.30 am. - 23 40 
16th January 199] at 9 am. - 27 4] 





We-have daily temperatures of atmosphere in 
No. 1 Bacteria Bed from 19th December 1900 to 
date. These can be furnished if required ; the above 
however are typical. 


No. 


Ves: 
Yes. 


This experiment has oaly been in operation . since 
November. 


The experiment with open septic effluent has been too 
short a time in operation to enable me to express an 
opinion. The results however are satisfactory, so far 
as they go. 


It is considered practicable to adopt. this system, but in 
view of the superior results obtained by open septic 
tank treatment followed by continuous filtration (see 
Form G.) it is not considered expedient. 


and that the various compounds of 


This cannot now be done; the analyses are given as 


received. .\ standard form for sewage analyses is very 
much needed. 


A. CREER. 


Signature of Officer under whose direction 
the experiment was conducted. 
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Appendix 9C. Form C. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT’ 
BEDS (SINGLE CONTACT) AFTER CHEMICAL PRECIPITATION. 


“ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Name of authority - - - 4 é 2 : 
Population of district — - - 2 : A ’ 


Water supply per head of the population - - - 


Measured dry weather flow of sewage - - Si ee 


fs any trade refuse taken into the sewers? = - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 


{s the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


== EEE el ° 


(1) What was the nature of the chemical or chemicals 
used ? ; 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or de- 
creased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the subsi- | 


dence tanks was continuous or intermittent. 


(7) (a2) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 

(4) What was the depth of these beds? 


(c) What were the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time to 
time of the water-holding capacity of coarse beds, 


stating in each case whether the measurement was 


made after resting or not. 


(9) What was the water-holding capacity of the coarse | 


beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(10) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(4) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 


time to time during the experiment of the | 
water-holding capacity of the fine beds, stating | 


in each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine 
beds at end of experiment ? 


I the measurement was made after resting,’ 


please give the duration of the resting. 








| The lime was varied from 10 to 60 grains per gallon, and” 


Batley Corporation. 





30,000. 


For domestic purposes 12 gallons per day; for trade~ 
purposes 26 gallons per day. 


500,020 gallons per day. 
Yes, from wool washers, blanket makers, woollen manu- - 


facturers, dye works, carbonizers.. 
About half the dry weather flow. 


Note. There are very few water closets in this Borough. . _ 


Partially. 


Oscar J. Kirby. 


None mace. 


Lime and alumino-ferrric.. 


10 grains of lime ; 33 grains of alumino-ferric. 


the alumino-ferric from 3§ to 16grains-per gallon. 


240,000. 


400 tons of creamy sludge once’a week. 


From 1889 to 1893 intermittent. Since the latter date it * 
has been continuous. ReMi 


It was not taken. 


2 feet. 
Coke, broken into 2-inch cubes.:. 


None made: 


Note. This-was not in any sense an ordinary experiment, . 
d.e., it was not done with the idea that we were experi-- 
menting, but that we were successfully treating the- 
sewage first by precipitation and then by single’ con- 
tact in bacteria beds. We did not then know that 
the purification in the beds was bacterial, but we saw 
that the effluent was<very much improved by «being: 
Held up inthe beds. . 

{ 
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(12) State method of working of contact beds, ze. number | Once a day in 1889, three times a day in 1892, five times Appendix 90. 
of fillings per day of twenty-four hours, and periods a day in 1893, when it was decided to run it con- dame 
of (a) filling, (4) standing full, (¢) emptying, and tinuously. 
(e) resting. 


«{13) State by what method the settled sewage was distri- | Through 4} in. by 4} in. apertures in a brick wall. 
buted on the beds. . * 


-(14) What was the average quantity of sewage in gallons | In 1889, 300,000 gallons, increasing daily to the present 
dealt with daily ? time, when it is 1,000,000 gallons. 


(15) Was the quantity of sewage dealt with increased in | No, the pumps always raised the same quantity. 
time of storm ! , 


If so, state to what extent, and how the results were 
affected by such increase. ; 


-(16) State at what intervals analyses of the effluent were | None taken. 
made and whether the samples were filtered 
through filter paper or allowed to clear by 
standing before being analysed. 


“(17) Give (a) the average of the analyses of the final 
effluent from the beds. 

(6) the best analysis of the final effluent and date | 
when sample was taken, and 

(c) the worst analysis of the final effluent and date 
when sample was taken. 

(d) the average of the estimations made of the solids _ 
in suspension in the settled sewage as it went | 
on to the coarse bed. 

(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 





(18) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(19) Between what dates was the treatment conducted ? This was ordinary work, not done in the sense of making 


Tf there were any periods of rest, state their duration. an experiment. 
(20) Give particulars of any observations which may None made. 
have been made of the temperatures of the contact 
beds at different depths. 





(21) Was any nuisance caused by the experimental works ? There was always a smell from the sludge lagoons. 
..(22) Is the treatment still proceeding? - — - " _ | No.  Butif the Commission did inspect they would see 
the contact beds which purified the sewage so well from 
Tf so, may the Commission inspect the works, should 1889 till 1893. 
they deem it desirable to do so? 


»(23) Give particulars of any other observations of impor- 
tance which were recorded. 


(24) Whatinferences have been drawn from the treatment? | The following, viz. :— 

That in consequence of a great number of branch 
sewers being disconnected from ‘natural streams and 
connected to the main intercepting sewers, the outfall 
works became too small to deal with the volume of 
sewage arriving there, with the result that the contact 
beds became continuous flow filters, which soon silt up 
and are as a consequence not nearly so economical for 
the treatment of Batley sewage as contact beds. 





(25) Tf it is considered that it would be practicable to | It would be practicable, but it would be very costly. 
adopt this system for the disposal of the whole of 
the sewage of the district, please state ‘ 

(a) What would be the estimated capital cost per | Ten shillings. 
head of constructing the works of sh Boe ; 
exeluding the cost of land and cost of sewers. 

(2) What would be the estimated annual cost per | Two shillings. : 
head of purifying the sewage by this system — 
excluding the annuai repayment of any loan 





Note 1.—It is requested that all analvses mav be stated in varts per 100,000, and that the various compounds of 
“nitrogen may be stated in terms of nitrogen, thus .—- 
Ammoniacal nitrogen : 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 


Note. 2.—The expression’ “ subsidence tanks” 


g ) ut is intended to denote tanks which are used so that'little or no 
septic ” action.is produced. 


Oscar J. KIRBY. 


Signature of Oiticer under whose direction 
the treatment was conducted, 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT™ 
‘BEDS (SINGLE CONTACT) AFTER CHEMICAL PRECIPITATION, 7 





Name of authority. = 700 =. +. ee = Calverley Urban District Council. 


Population of district — - “ - - - - - | 3,000. 


| 
Water supply per head of the population- - - | Ten gallons per day, 


Estimated or measured dry weather flow of sewage- - | 30,000 gallons per day. 


Ts any trade refuse taken into the sewers ? _ None whatever. 
Tf so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. — 


: er ert: 
Is the storm, soil. or surface water, wholly or partially, | No. 
excluded from the ordinary sewers ? | 


Officer under whom the experiment has been conducted - | William Walker, Surveyor to the Council, 


Name and qualification of chemist who has made the No analyses have been taken on behalf of the Council... 


analyses. _' The West Riding Rivers Board occasionally take- 


' samples of effluent. 





(1) What was the nature of the chemical or chemicals | Alumino-ferric. 
used ? : 


(2) What was the normal proportion of chemical or | About 35 lbs. per day is used. 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or No. 
decreased according to the nature and volume of | 
the sewage treated, and give particulars ‘of any | 
such variations. 


(4) What is the capacity in gallons of the subsidence | 22,500 gallons. 
tanks ? 


(5) State what quantity of sludge was produced weekly | Tanks emptied of sludge at irregular periods, depends on. 
in the subsidence tanks, and at what intervals the rainfall and amount of road detritus carried down. 
sludge was removed. 


i 1 4 4 
(6) State whether the flow of sewage through the sub- Continuous. 
sidence tanks was continuous or intermittent. 


: . | y "CO cy seuss a 
(7) (a) What was the water-holding capacity at com- There are no coarse beds. 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - = 


(c) What were the nature and size of the filtering | 
material ? 


(8) Give particulars ‘of measurements made from time to | 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(10) (a) What was the water-holding capacity at com- Was not ascertained’. 
mencement of experiment of the fine beds when 
filled with the filtering material ? 


(6) What was the depth of these beds? - - = ‘Three feet. 


(c) What wets pe nature and size of the filtering Engine ashes throughia:}-in. mesh. 
material 4 


(11) (a) Give particulars of measurements made from | None aken,. 
time to time durimg the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


(2) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the | 
duration of the resting. . 


Not ascertained}. 


(12) State method 2 fworking of contact beds, 7c, number Onee per day. and.resting one day. 
of fillings per day of twenty-four hours, and . 


periods of (q) filling, (4) standing full, (¢) emptying, | aq 


and (e) resting. 
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(13) State by what method the settled sewage was dis- 
tributed on the beds. 


(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? . 


Tf so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being tase, 


(17) Give (a) the average of the analyses of the final 
effluent from the beds. 


(b) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed. 


(e) the average of the estimations made of the solids 
- in suspension in the final effluent. Were 
these putrescible ? 


(18) Give a typical analysis of the crude sewage to which 
- the experiment relates. 


(19) Between what dates was the experiment conducted? 


Tf there were any periods of rest, state their 
duration. 


(20) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(21) Was any nuisance caused by the experimental 
works ? 


(23) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(23) Give particulars of any other observations of impor- 
tance which were recorded. 


(24) What inferences have been drawn from the experi- 
» ment? 


{25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole 
of the sewage of the district, please state. 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of’ any 
loan. 








| 
| 


| 
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By corrugated sheet iron plates. 
30,000. 


Yes, to a certain extent, the storm overflow allowing 
more than the normal flow to go into and through the 
tanks and thus on to the beds. After a storm the 
surface of the beds are forked over to break up the 
skin of mud which is deposited on the surface. 


No analyses have been made on the Council’s behalf. 


No observation. 


No observation. 


No observation. 


No observation. 
1 


No observation. 
The works here are put down as a permanency and have 
been working some time now. 


No observation, except that there are three beds and 
they are rested in rotation. 


No observation. 


None whatever. 


Yes. 


That the system adopted is suitable for domestic sewage 
from such a place as Calverley. 


Fourpence. 


Jote 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 


Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen. 


Note.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 


“ septic ” action is produced. 


1213 


Winrram WALKER. 


Signature of Officer under whose direction 
the experiment was conducted, 
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Appendix £Co Form C. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT 
BEDS (SINGLE CONTACT) AFTER CHEMICAL PRECIPITATION. 





Name of authority - - 3 a 


Population of district = - - - 2 4 x 


Water supply per head of the population - - - 
Measured dry weather flow of sewage ~- - - - 


Is any trade refuse taken into the sewers ! 


Tf so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


4 


Hendon Urban District Council. 


22,500. About 18,000 to 19,000 draining to the Outfall 
works at present. 


About 35 gallons per day. 
700,000 gallons per day. 


Laundry work may be regarded as the staple industry 
of the place. This is also a residential suburb of 
London. 


In nearly all the roads there is a separate surface water 
drain as well as a sewer, and such surface water drain 
takes the water from the front roofs of most of the 
houses as well as all the water from the roads 
themselves. 


Engineer and Surveyor. 


Mr. Frank Andrew, M.R.C.S., L.C.R.P., Medical Officer 
of Health, Hendon, N.W. 

Dr. Houston (crude sewage and resulting effluent from 
Col. Ducat’s filter). 

Dr. Bevan, County Analyst. 


em ASP EES AS OES SS oS > SS SE SS SSS SSS SEES SS SR ES SS SSS SS SS SS 


(1) What was the nature of the chemical or chemicals 
used ? . 


(2) What was the normal proportion of chemical or | 


chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or de- 


creased according to the nature and volume of the | 


sewage treated, and give particulars of any such 
variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


{6) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent. 


(7) (a) What was the water-holding capacity at com- 
meneement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each’ case 
whether the measurement was made after resting 
or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(10)3(a) What was the water-holding capacity at,com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - -~ - 


(c) What were the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capadity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine 


beds at end of experiment! If the measure-. 


ment was made atter resting, please give the 
duration of the resting. 








As to the proportion of the dry weather flow amounting 
to 450,000 gallons, no chemicals are now being used. 

As to 250,000 gallons forming the low-level flow 8 grains 
to a gallon of alumino-ferric or ferozone. | 


Ditto. 


Yes. Same proportion as No. 1 up to one million 
gallons, then no extra chemicals used. : 


3 large tanks combined capacity - 471,718 
3small _,, media is - 205,662 
Total in Gallons 677,380 





About 350 tons wet sludge. 


Each tank cleaned once a 
week. 


Continuous on six days. Quiescent one day for gauging 
(Wednesdays). 


120,000 gallons. 


5 ft. average. 


¢-in. clinker from breeze rejected by }-in. sieve which 
removed the fine stuff. 


Each of the three coarse bacteria beds hold 120,000 
gallons of effluent. Tank effluent first put through 
two acres of land, laid out for intermittent downward 
filtration and then allowed to fill bacteria beds. 


The coarse beds hold same now as when first started in 
September 1898, so far as can be gauged. 


No “fine” beds at present. 


No “fine” beds at present, 
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(12) State method of working of contact beds, 2.¢., 
number of fillings per day of twenty-four hours, 
and periods of (a) filling, (6) standing full, (c) 
emptying, and (e) resting. 


(13) State by what method the settled sewage was distri- 
buted on the beds. 


(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds. 


(6) The best analysis of the final effluent and date 
when sample was taken, and 


(c) The worst analysis of the final effluent and date 
when sample was taken. 


(d) The average of the estimations made of the solids 


in suspension in the settled sewage as it went 


on to the coarse bed. 


e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible? ~ 


(18) Give a typical analysis of the crude sewage to 
which the experiment relates. 


(19) Between what dates was the experiment conducted 2 


If there were any periods of rest, state their 
duration. 


(20) Give particulars of any observations which may 
have been made of the temperatures of the 
contact beds at different depths. 


(21) Was any nuisance caused by the experimental | 


works ? 
1213. 





Each of the three coarse bacteria beds filled and_emptied Appendix 9C, 


once a day. Resting empty on Sundays. 


Carriers and galvanized sluice plates to convey the 
filtrate. from the two acres of land laid out for 
intermittent downward filtration. 


120,000 gallons each of the three filters. 


: 


Yes. 


With 1 in. rain in 24 hours, if during rainy time the dry 
weather flow is increased four times, 7.¢. :—to 2,000,000 
gallons. A better effluent obtained with small quantity 
of rain, compared with effluent during dry summer. 


Samples allowed to settle made from time to time—not 
_at stated or regular intervals. 


Free ammonia - - : - 1'4 parts per 100,000 

Alb. ” 7 ard eas, % J14 »? ” ” 

The amount of albuminoid ammonia in the crude sewage 
has been found by Dr. Houston as high as 7°6 per 
100,000 and by Dr. Bevan 8°4 parts per 100,000." The 
albuminoid ammonia is never less than three parts per 
100,000 on an ordinary day and in dry weather is 
much more frequently run up to eight parts per 
100,000 and over. 


Alb. NH, *13 per 100,000 on February 13th 1899. 


Alb. NH, °17 per 100,000 on May 18th 1900. 


~~—e 


Cannot give this. Dr. Barwise found in the crude 
sewage 315 parts of solid matter per 100,000, 198°5 
parts of which were in suspension. 

Nov. 20, 1897. Free ammonia - 6°16 parts per 100,000. 

Organic ,, <i aogier are . 

Professor Corfield found on May 10th, 1898 :— 

Total solids . - - - 265°3 parts per 100,000. 
Pied = ety s Cee oe ee One 
Volbieos. a) amet O'S .a) ake gs 


Dr. Bevan. 
Total solids dried at 212° Fahr. = - 13°4 


Solids in suspension x : - none 
Solids in solution - - - - 1304 
Mineral matters in solution - - 1°43 
Alb. ammonia : = . 143 
Oxygen consumed in three hours - gil 
Chlorine ~ - - - - 14°3 


’Dr. Bevan states that the percentage of purification 


is 93 per cent. on the albuminoid ammonia, and 82 per 
cent. on the oxygen. ; 


See 14 (d) ante. 


- September 1898 and still going on. 


Sundays, bacteria beds, always resting. Week days, each 
bed filled once a day. 


It has been noted that during the time sewage effluent 
was in contact with the filtering media in bacteria 
beds, temperature increased on an average 1° Fabr. 
only (thermometer placed two feet below the surface of 
bed). 


There is none. (Far less than on the land.) 


3a2 


ea 
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Appendix 9C. (22) Is the experiment still proceeding ! | 





If so, may the Commission inspect the works, should 
they deem it desirable to do so ! 


(23) Give particulars of any other observations of 
importance which were recorded. 


(24) What inferences have been drawn from the experi- 
ment ? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 








Yes. 


With pleasure any time. 


That it has been demonstrated beyond a doubt that open 
septic or detritus tanks, with a capacity of not lon 
than one day’s dry-weather flow, with subsequent 
filtration through land laid out on the intermittent 
downward filtration principle, and afterwards contact 
with bacteria, will produce an effluent which is not 
injurious to fish life, as the volume of the effluent is 
about ten times the volume of the flow in the River 
Brent, into which it discharges, as for many weeks in 
the year the volume of water flowing in the River 
Brent is under 22,000 gallons, gauged by 8.8. Grimley. 

It will be noted that the sewage is particularly foul, being 
little more than a solution of soap on three days a 
shies, in addition to the dense domestic sewage in all 
days. 

A better effluent can be obtained from artificial bacteria 
beds than from the clay land forming the site of the 
outfall works. 


Quite practicable. 


10s. per head first cost of bacteria beds in addition to 
the present open septic or detritus tanks. 


4 


21. 10s. to 3/. per million gallons of dry weather flow. If 
all the water taken into account the mean would be 
25s. to 30s. per million gallons. treated. But it is 


far better to take the cost on the dry weather flow. 


Let this be understood to be uniform throughout the 
replies, z.¢., cost to be given on the dry-weather flow, 
which is the only reliable data. 


> 


a 


a 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of F 


nitrogen may be stated in terms of nitrogen, thus :— 


\mmoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 


Total organic nitrogen. 


Note 2—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 


“septic” action is produced. 


S. SLATER GRIMLEY, 
Assoc. M.Inst.C.E. 


Signature of Officer under whose direction the 
experiment was conducted. 


*. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT 
BEDS (SINGLE CONTACT) AFTER CHEMICAL PRECIPITATION. 





Name of authority - 
Population of district - — - : : t : 
Water supply per head of ne population 4 . : 
“Estimated or measured dry weather flow of sewage : 


Isfany trade refuse taken into the sewers i 


state from what processes it is derived and, 


Tf-so. 
‘ap] what percentage of the total dry 


approximately, 


weather flow of sewage is made up of trade refuse. | 


Ts the storm, soil or surface water, wholly or partially, | 


excluded from the ordinary sewers ? 
Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


Heywood Corporation. 
26,000. 

20 gallons per day. 
800,000 gallons per day. 


Yes. 


Partly from breweries and dye works. About 5 per:cent 


No. 


Sewage works manager. 


Joshua Bolton (advanced) §.K. 


(1) What was the nature of the chemical or chemicals | Alumino-ferric. 


used 2 é 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was 
in the subsidence tanks, and at w 
sludge was removed. 


pe weekly 
“hat intervals the 


(6)! State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


{7)(a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(b) What was the depth of these beds? 


(c) What were the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 
If the measurement was made after resting, please 
give the duration of the resting. 


{10) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 
filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 








83 grains. 


Varied according to strength. 


675,000 gallons, 
380 tons per week (wet sludge). 


Continuous. 


No coarse beds. . 


Ditto. 


Ditto. 


No second contact beds. 


Ditto. 


About one-third. 


4 feet 3 inches. 


Sand and graduated coke, 
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Appendix 9C. (11) (a) Give particulars of measurements made from 
| time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 

after resting or not. 


(6) What was the water-holding capacity of fine beds 
at end of experiment? Ifthe measurement 
was made after resting, please give the dura- 
tion of the resting. 


(12) State method of working of contact beds, de., 
number of fillings per day of twenty-four hours, 
and periods of (a) filling, (6) standing full, (e) 
emptying, and (e) resting. 


(13) State by what method the settled sewage was dis- 


tributed on the beds. 


(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 


made and whether the samples were filtered | 


through filter paper or allowed to clear by stand- 
ing before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds; 


(4) the best analysis of the final effluent and date 
when sample was taken and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids | 


in suspension in the settled sewage as it went 
on to the coarse bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible } 


(18) Give a typical analysis of the crude sewage to which 
the experiment relates. 


! 
(19) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(20) Give particulars of any observations which may 


have been made of the temperatures of the contact | 


beds at different depths. 


(21) Was any nuisance caused by the experimental | 


works ? 


(22) Is the experiment still proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable todo so? _., 


(23) Give particulars of any other observations of impor- 
tance which were recorded. 


The surface of the beds slowly 
removed every 4 weeks. 





; became covered with a slimy deposit which obstructed the flow. 
he beds have been at work over 3 years and are still working well. | 


ROYAL COMMISSION ON SEWAGE DISPOSAL: ; 


No actual measurement taken until 3 months after com-- 
mencement. ‘Then 34 per cent. directly after empty- 
ing. ‘4 


34 per cent. No resting. 


3 fillings per day; 2 hours filling, 2 hours standing full, 
3 hour emptying, 3} hours resting. ; 


By open troughs. 
4 
200,000 (on the beds). 


Slightly. 


| Good results. 


Daily. Bottle shaken. 


(a) Oxygen absorbed 4 hours 5 i tues oe Evi i 
Chlorine - - - - * - - +i, 60 — 
Free Ammonia - - . - - - - 13 
Abuminoid Ammonia - - - - - - 140 
N as Nitrates = - - - - - - - 044 
N as Nitrites not estimated. “J 
(}) Oxygen absorbed 4 hours ni Sit! aege ina ae ORM 
orine - - - - - - - -. oi ae 
Free NH, - - - 3 ‘ 2 . i "164 
Albuminoid Ammonia : , . - - O18 
Nitrates, traces, Oct. 31st 1900. (7 
1 
Oxygen absorbed in 4 hours - - - . 
Chlorine - - = > ie - - + Joe 
Free Ammonia - “ - - - - -. 14 
| Albuminoid Ammonia - +l Ry cey Sade 6) deat eae 
N as Nitrates, nil. : ; 
Not estimated. . 
Traces. Non-putrescible, 
e 
Average of many samples. i 
Oxygen absorbed in 4 hours - av Sal 4 4p) ae 
Chioriné”) 927 0) -on qe ly aionneniae ieee 
Free Ammonia ~ =) )) -°) 0 41) Soll tae) Series 
Albuminoid Ammonia - s : . - ~ SL 
Nitrates, nil. 
Experiments continuous. » / 
One day per week. \ 
oe 
Mean about 52° Fahr. q 
f 7 
4 
No. ‘ 
4 
Yes | 
Yes, 
i 


This deposit was 
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The works are most successful of their kind, embracing Appendix9C 
chemical precipitation and bacterial filtration. 





(24) What ereages have been drawn from the experi- 
ment 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per | About 1/. 5s. per head. 
head of constructing the works of disposal— 
excluding the cost of land and cost of 
sewers. 


(6) What would be the estimated annual cost per | About 1s. 6d. per head, excluding interest on loans, &e. 
head of purifying the sewage by this system 
eee ing the annual repayment of any 
oan. 





Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :— 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” 1s intended to denote tanks which are used so that little or no 


septic’ action is produced. 
JosHuA BoLToN. ; 
Signature of Officer under whose direction the 
experiment was conducted. 
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Appendix 9C, Form C. 


_(3) State whether 


EXPERIMENT ON THE TREATMENT OF 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


SEWAGE IN 
BEDS (SINGLE CONTACT) AFTER CHEMICAL PRECIPITATION. 





SUBSIDENCE TANKS AND CONTAOT | 





Name of authority a 8 : 2 : = - 


Population of district — - = 2 . ‘ 2 2 
Water supply per head of the population - - - 


Estimated or measured dry weather flow of sewage - 
Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dr 4 
weather flow of sew age is made up of trade refuse. 


Ts the storm, soil or surface water, w holly or partially, 
excluded from the ordinar y sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


(6) State whether the flow of sewage through the subsi- 


an 


dence tanks was continuous or intermittent. 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment. of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


*(8) Give particulars of measurements made from time to 


time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 


whether the measurement was made- after resting 
or not. 














Huddersfield Corporation. 

105,000. 

f Domestic purposes 14 gallons per day. 
\ Trade purposes 9 gallons per day. 
Measured 7,000,000 gallons per day. 


Yes, a large quantity, chiefly from the scouring, dyein ng, 
and finishing of wool, &c. ! } 


29 per cent. of dry weather flow. 








ig 


A large quantity of storm and surface water enters + 
sewers. 


Borough engineer. 
Perey Coward. 


Lime and copperas. 


3°4 lime (CaQ). 
2°6 copperas. 


Sufticient chemicals were added to cause almost the whole 
of the matter in suspension to coagulate and settle i 
about 10 minutes. Generally during the early ho 
of the morning no chemicals would be needed. “Ab 
noon as much as 12 grains of lime and 10 grains of 
copperas per gallon were required. ey 


23 tanks, each 55,000 gallons capacity. j a 
Total capacity 1,265, 000 gallons. 


892 cubic feet of liquid sludge per million gallons (abel 
90 per cent. water) ; V 

or 3°9 tons of press cake per million gallons (about 5 
per cent. water). 

3 weeks. 


i 
r 
4 


Continuous. ; 


First contact beds (not coarse). : 
No. 7, 19,230 gallons. a 
No. 10, 19, 940 gallons. 
No. Ue 17, 660 gallons. 
No. 12, 19,200 gallons. . 
Note 1--No. 11 bed was constructed during © wet 
weather. 
Note 2.—There are 24 beds for the single contact of 
the tank effluent. The above four are representa 
ones. ‘ 
(6) Sito san, a : 
(c) No. 7, destructor clinker, 6 in, rough, 2 ft. 9 in. 
7s m. to 1 in. material. 
No. 10, ordinary clinker, 5 in. rough, 2 ft. of bin. 
13 in., and 10 in. of 4 in. tos in. 
No. 1 "ordinary clinker, 6 in. rough, 1 ft. 9 in. of 
1 in. ‘to 2 in, and 1 ft. of zs in. to 3 in,, f 
2 ft. 9 in, 


No. 12, ordinary clinker, 6 in. rough, 


;’5 In. to 1 in. 


No. 10 Bed. 








Date.” Capacity | Previous 
(gallons). | rest. 
QQ OF A 4 Z © y i initial | 
1898. 25th July Kee 19,940 | capacity. 
29th July - - - 17,030 3 hours, 
6th September - - 15,580 ay is 
llth October - - 15,160 | Be 55 
1899. 27th February - - 13,400, 2 
3rd August - - 12,880 eS 
20th December - - 11,430 pia 
1900, 30th January - - 10,910 2s 
27th February - - *12,150 pape 
18th June - - - 11,110 2 ee 
13th August = - - 10,590 Qik 2 
24th September - = 4 10,180 pine 
26th November - - 9,760 2 
1901. 14th January - - 9,040 Ne 








* The fifth time of filling after resting three weeks. 


APPENDIX, 


9) What was the water- oe capacity of the coarse 
beds at end of experiment ? 


. 


Tf the measurement was made after resting, please 
give the duration of the resting. 


(10) (2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ! 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine 
beds at end of experiment! If the measure- 
ment was made after resting, please give the 
duration of the resting. 


12) State method of working ee contact beds, ¢.e., num- 
ber of fillings per day of twenty-four hours, and 
periods of (a) ailing, (4) standing full, (¢) emptying, 
and (e) resting. 


(13) State by what method the settled sewage was dis- 
tributed on the beds. 


14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the eee of sewage dealt with increased in 
time of storm ? 


Tf so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
thr ough filter paper or allowed to clear by standing 
before being erisl sia. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(4) the best analysis of the final efHuent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


\ 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed ; 


(¢) the average of the estimations made of the solids 


in suspension in the final effluent. Were 
these putrescible ? 


1213. 
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No. aoe Perea 
7 13th August 1900 13,090 
10 14th January 1901 - 9,040 
ul i nates 8,720 
12 ” ” 7 % a Fmt 8,620 











Each after two hours rest. 
Note.—These beds are still in operation. 
We have no large fine or secondary beds for the second 
contact of the tank effluent, but a small one has been 


constructed in the laboratory for giving the effluent 
from No. 10 bed a second contact. 


This small secondary bed is 2 ft. 8 in. deep. 


Furnace clinker 4 in. to # in., taken from No. 10 bed. 


None. 


3 fills per day. 
(a) 13 hours. 


G7, 
(c)1k 
(e) 135 ,, 
Trough. 


5,500,000 gallons in tanks, 
ceive one contact. 


of which 700,000 gallons re 


No. ¥ 


The samples have been analysed daily. 
Neither filtered through paper, nor allowed to clear by 
standing. 


















































“ Oxygen 
Date a absorbed in 
\ Nitrogen. 4 hours 
Me at 80° F. 
(a) Singie contact - | July 1898 to March ‘103 2°16 
(No. 10 Bed effluent.) 1899. 
March 1899 to March 115 2°33 
1900. 
June 1900 to January 095 1°93 
1901. 
Double contact June 1900 to January “059 111 
1901. 
Oxygen 
: Albu- vais 
—— Date. Ammoniacal| jinoid | poagrbed. ¢ 
Nitrogen. |witrocen 
ae \3 min. |4 hours. 
(b) Single contact | 16 Jan. 1899 “20 ‘023 ‘19 “69 
Double contact] 8 Aug. 1900 1 | :029 | 20 | -40 
Oxygen 
_ Date, |Ammoniaal| AID, | absoed 
Nitrogen. ISSR 
gen. |3 min.|4 hours. 
(c) Single contact | 12 Sept. 1899 ‘73 194 1:49 | 4°19 
Double contact} 12 Sept. 1900 26 ‘108 60 | 1°64 








Average of occasional analysis- - 
Mineral, 1°54. 
Volatile, 4°69. 
Total, 6°23. 


Only traces of suspended matter are present in the 
effluent. 

Tn no ease has the effluent from double contact become 
putrescent when kept for seven days at 80° F. in a 
stoppered bottle (completely filled). 
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B74 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Appendix gC, (18) Give a typical analysis of the crude sewage to which 


the experiment relates. 


(19) Between what dates was the experiment conducted ! 
If there were any periods of rest, state their duration 


(20) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths. 


(21) Was any nuisance caused by the experimental 
works ? 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(23) Give particulars of any other observations of im- 
portance which were recorded. 


(24) What inferences have been drawn from the experi- 
ment ? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewer: ; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan ? 


Note 1.—It is requested that all analyses may be stated in parts per 100,00v, and that the various compounds of . 


nitrogen may be stated in terms of nitrogen, thus: - 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen. 


Note 2.—The expression “ subsidence tanks” is intended to denote tanks which are used so that little or no 


‘ septic” action is produeed. 


AALS NE RC RS ET TT a 


Solids. 


Albuminoid nitrogen - - 608) 
Total organic nitrogen - 123 . 
Ammoniacal nitrogen - 1:24 pital ne eae} _ (16:4 
Nitrous and nitric a Sa “02 v olatil “ee ‘ 18-2 
Oxygen absorbed in 4 hours ofp 
at 80° F. -— In solution— . 
Sample shaken - 9°71 Mineral --  - 597 
Sample settled - 7°69 Volatile - - 1s 
Sample filtered - - 5°31 Total” - - 715 
Chlorine” - : - -14:1 | Total solids— 
Reaction—Slightly alkaline to Mineral - - 761 
litmus. Volatile - . - 300 
Total — - - 106°1 





Commenced July 1898, and still in progress. 


All the beds are rested on Sundays. 

The first contact bed, No. 10, had a rest of - 
10 days in August 1899, 
21 days in February 1900. 
12 days in November 1900. 


None made. 
No. 


Yes. 
Yes. 


















From’ experiments made, the following conclusions have 
been drawn :— 

ist. That beds constructed of clinker obtained from 

the destructor on the works are as effective as 

those constructed of clinker or furnace ashes 

from the gas and various works in the 
neighbourhood. The destructor clinker is of 

a very different nature to the other clinker. 


2nd. That beds constructed with the large and small 
pieces mixed, are slightly more effective than 
those in which the various sized pieces are 
separated or graduated. ig 


3rd. That by lengthening the period of contact a! 
slightly greater degree of purification only is 
effected. 


4th. That the efficiency of the beds increases with 
the length of time they have been in- 
operation. 


That it would be possible to satisfactorily purify the 
sewage of Huddersfield by chemical precipitation, 
settlement and contact beds. That there are periods 
of the day, and frequently during the whole day, when 
single contact would suftice for the purification of the 
tank effluent, and that at other times double contact 
would be necessary. 

The accumulation of irreducible matter in the beds is a 
serious item, but by freeing the tank effluent from as 
much suspended matter as possible, and by using only 
a very moderate quantity of lime this will. be mini- 
mised, There is no doubt that portions of the beds” 
will require taking out and washing or riddling from 
time to time. : 


Yes. 


1D 


£1 2s. 10d. 


10°3d. 


J. L. Campset, M.Inst. C.E., 
Signature of Officer under whose direction the — 
experiment was conducted, 
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Form C. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS AFTER CHEMICAL PRECIPITATION. 


Northern Outfall.—One-aere coke bed fed with screened and sedimented sewage. 





Name of authority EY ee ee 


Population of district - - - : z E 
(Sewage derived from London north of Thames.) 


Water supply per head of the population - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ! 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers / 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or de- 
_créased according to the nature and volume of the 
sewage treated, and give particulars of any such 
variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


(7) (2) What was the water-holding capacity at com- 
mencement of experiment of the bed when 
____ filled with the filtering material ? 


(d) What was the depth of these beds ? 


(ce) What were the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 

“whether the measurement was made after resting 
_or not. 








London County Council. 


3,251,974 (1896). 


34'8 gallons per day (1900). 


123,000,000 gallons per day (1900). 


All the trade refuse from the districts drained is taken 
into the sewers. The quantity is not known. 


No. 


Professor Clowes, D.Sc. 


Mr ti. B. Pike, 


Lime and ferrous sulphate. 


5 grains of lime and 1 grain of ferrous sulphate per 
gallon of sewage. 

An invariable quantity, of 780 cwt. of lime is used during 
the 24 hours. The proportion is, however, varied from 
hour to hour with average variation in the nature and 
volume of the sewage. The hourly quantity varies 
from 20 cwt. between 6 and 8 p.m. to 44 cwt. between 
2 and 6 p.m. 


About 20 million gallons, but only about 700,000 gallons 
per day are passed through the one-acre bacteria bed. 


From thirty to thirty-five thousand tons of sludge are 
produced per week. The tanks are cleaned about every 
100: hours. 


Continuous, 


717,503 gallons or 41°9 per cent.—only one contact bed 
was used in these experiments. Its area was 5,067 
square yards. 


6 feet. 


The lower 3 feet consisted of unsifted “pan breeze,” the 
upper 3 feet of sifted coke fragments about the size of 
walnuts. 


Capacity in middle of May, 1898, 40°8 per cent. Early in 
July, 1898, 37°7 per cent. During this period the bed 
was filled once a day, and the capacity was taken after 
the bed had been draining from 20 to 22 hours. 
Capacity — 

29 July, 1898 - 29°7 per cent - From July 4 the bed was 

filled twice a day. 


8 Nov. - - 39°7 ,, 5, - The bed had been resting 
: empty from July 29 to 

admit of structural 
‘alterations. 

11 Mar., 1899- 291 ,, ,, - Continues work from 
Nov. 8: 

8 May, , - 384, 5, - Thebed had been resting 
empty from Nov. 11. 

30 Dec. ,, - 2°66,, 5,  - Continues working from 
May 8. 


The above five capacities were taken after the bed 
had been draining from 8 to 10 hours. 

The data of the capacity of this bed are not satis- 
factory or conclusive owing to the nature of the coke 
constituting the lower three feet of the bed. 
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Appendix 9C. (9) What was the wacer-holding capacity of the coarse 





beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting 


(10) (2) What was the water-holding capacity at 
commencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 

(11) (#) Giving particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 
was made after resting or not. 


(b) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


(12) State method of working of contact beds, ze., 
number of fillings per day of twenty-four hours, 
and periods of (a) filling, (b) standing full, ‘(¢) 
emptying, and (e) resting. 


(13) State by what method the settled sewage was 
distributed on the beds. 


(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 
If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the eftluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds. 


(b) the best analysis of the final eftluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


\@) the average of the estimations made of the solids 
In Suspension in the settled sewage as it went 
on to the coarse bed. ud 


(e) the average of the estimations made of the solids 
In suspension in the final eftluent. Were these 
putrescible ? 


(18 Give a typical analysis of the crude sewage to which 
the experiment relates, 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


No fine beds were used. 1 oe — 


One or two fillings per day. 
(a) About 1 hour. 
(b) 2 hours. 
(e & e) 9 to 10 or 22 to 24 hours. 


Through wooden troughs with branches at intervals. 


From 350,000 to 1,100,000 gallons. 


No. 


Daily averages were analysed and the samples were _ 
filtered through paper previous to analysis except in 
the case of the estimations of total putrescible matter 





Averages for 1900 :— 


Oxygen absorbed from permanganate in 
four hours at 80° F.: 


By the total putrescible matter. - - 0:998 

By the dissolved putrescible matter. - 0°835 
Nitrous nitrogen - - . - - 0°0539° 
Nitric nitrogen =e a 2 10391 | 


28th October, 1901. 
29th May, 1901. 

} 7. a 

ei (0) (@).. am 





Oxygen absorbed from per- 





manganate in four hours 
at 80° F.: 
By the total putrescible 0°396 1°690 
matter. 
By the dissolved putres- 0286 1°636 
cible matter. 
Nitrous nitrogen - - . 00300 0:0800 
Nitric nitrogen - - - 11297 16368 


13 parts per 100,000. 


Not estimated. None putrescible. 


Average for 1900 :— 





Oxygen absorbed from permanganate in 
four hours at 80° F.; 


By the total putrescible matter,- -| 11°546 

By the dissolved putrescible matter, - 5543 
Solids in suspension - : - 2 -- 520 
Solidsinsolution’ - - - . .f 





APPENDIX. 


(19) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration. 


(20) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
* at different depths. 


(21) Was any nuisance caused by the experimental works ! 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(23) Give particulars of any other observations of 
importance which were recorded. 


(24) What inferences have been drawn from the 


experiment ? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal 
—excluding the cost. of land and cost. of 
sewers. 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system 
_—excluding the annual repayment of any 
loan. 
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12th May, 1898, to date. 


Every Sunday. 18 days extra during 1900, 
G days extra during 1901. 


None made. 


No. 
Yes. 


Yes. 


During the last few years, since the extra 3 feet of coke 
were placed upon the original lower 3 feet, the lower 
layer has become compacted together and does not 
become drained from liquid when the bed is emptied. 
Hence the available capacity of the bed for working 
purposes is practically the upper 3 feet only. This 
seems to have been due to the use of unsifted coke for 
the lower part. It does not appear to affect in any way 
the quality of the ettluent. 


That the coke bed when fed intermittently with sewage 
which has been roughly screened, then mixed with 
chemicals and subjected to sedimentation, effects a 
satisfactory purification, and that the effect is produced 
through an unlimited period of time without any loss 
of capacity of the bed, but that the coke used should 
be sifted and be of hard and suitable quality. 


Note 1.—It is requested that all analysis may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
- Nitrous nitrogen ; 
. Nitrie nitrogen - 
Total organic nitrogen ; 


Note 2._-The expression “Subsidence tanks” is intended to denote tanks which are used so that little or no 


“Septic ” action is produced. 


FRANK CLOWES, 
Chief Chemist to the London County Council. 


Signature of Officer under whose direction 
the experiment was conducted. 
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Appendix 96. Form C. 





TREATMENT 
BEDS AFTER 


ON THE 


IXPERIMENT 
CONTACT 


AND 


(Coke and Cinder Beds (Roscoe’s.) 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


OF 


an a aa 


SEWAGE IN SUBSIDENCE TANKS 
CHEMICAL PRECIPITATION. 





Name of authority - - - = = = : 


Population of district = - 
Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers / 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
_ weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used / 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or decreased 
according to the nature and volume of the sewage 
treate , and give particulars of any such var iations 


(4) What is the capacity in gallons of the subsidence 
tanks. 

(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the sub- 
sidcnce tanks was continuous or intermittent. 


(7) (2) What was the water-holding capacity at com- 
mencement of experiment “of the coarse beds 
when filled with the filtering material ? 


(b) What was the depth of these beds ? 


(ce) What was the nature and size of the filtering 
material ? 



















‘Under the direction of G. J. Fowler (Supt.) 


Manchester. 

400,000 in 1896 to 550,000 in 1900. 
28 gallons per day, Domestic use, 17; trade purposes, 
11. (1900.) 


15,000,000 (estimated) in 1896 to 27,000,000 in 1900 
gallons per day. 


Yes, . ‘ 
Breweries, dye and bleach works, galvanising works, 
grease refineries, tanneries, manufactories of tar pro- 


duets, rubber goods works, tripe-dressing works, and 
miner: ral water manufactories. 4 to 5 per cent. \ 


Mostly enter the sewers. Storm-overflows are provided 
at certain points, which are supposed to come into 
action at a dilution of 5 to 1. In certain cases, how# 
ever, they fail to answer their purpose. . 

i 

Sir Henry Roscoe, F.R.S. 

F. Scudder F.L.C. 

Gilbert J. Fowler, M.Sc. (Vict.1.). F.LC. (Supt.) 


W. Clifford, A.R.C.Se.I. 
Edward Ardern, B.Sc. (Vict.). 
H. D. Bell, 
A. C. Oddie 
E. Hadfield, 


eee. 


- Junior Assistants. 











Date Cal. Copperas. g mantic Alumina Ferrie, 
il a i nas aoe A, 
1896 | 6-28 6-04 Small amount — 
occasionally us 
1897 5°32 5°29 ‘ 
1898 4°85 5°34 Used for 
short time 
1899 | 2°68 2:24 ig 





The above numbers are calculated on the average flow 
including storm water. j 
‘ 


The addition of chemicals is regulated at other times by 
(1) the character of the precipitate produced ina tea 
glass, and (2) reaction with phenol phthalein. 


Addition of chemicals suspended altogether in case. 
heavy storm, and latterly, often in the early hours 
the morning when the sewage is dilute. 


The amount of lime has to be increased considerably. 
during the presence of acid waste or iron pickle, 
much as 24 grains Cal. per gallon being added. 2 
amount of both lime and copperas have to be increas 
in presence of dye-waste, as much as 29 grains C 
and 12 grains copperas per gallon being added. 


11 tanks. 
Total capacity, 12,375,000 gallons. 





From 3,000 to 4,000 tons (90 per cent.), 
About once a week. 


Continuous. 
: 
3 feet. 
(1) coke. (2) clinker. Graded as follows, from the bottom 
upwards :— 
12 inches rough. v4 
9 4, sized to 14 in. mesh. Hi 
6 ,, sized to } in. mesh. 
§ , to pass gin. and rejected by £ in. ; 
3 4, washed gravel. 
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(8) Give particulars of measurements made from time 

to time during the experiment of the water- 
holding capacity of coarse beds, stating in each 
case whether the measurement was made after 
resting or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment / 


If the measurement was made after resting, please 
___ give the duration of the resting. 


(10) (a) What was the water-holding capacity at com- 
~~“mencement of experiment of the fine beds 
when filled with the filtering material ’ 


(b) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


oy 


(12) State method of working of contact beds, 7.¢., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (>) standing full, (c) emptying, 
and (e) resting. 


(13) State by what method the settled sewage was dis- 
tributed on the beds. 


(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased 
in time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before analysed, 























Coke Cinder 
Date. (Capacity \(Capacity Remarks. 
in in 
Gallons.) | Gallons.) 
1895. Dec. 19th -| 1,750 1,750 
1897. April 26th - 1,296 1,260 1 hours rest. 
April 28th-| 1,332 | 1,404 | 8 ,, 
May 27th -| 1,380 Vat i V7 * 
July 2nd -| 1,446 1,548 | 15 - 
July 2nd -| 1,425 1,476 2 % 
July 2nd -| 4,404 HAIGH NS oe 
1898. Jan. 5th -| 1,260 1,350 | After 2 hrs. rest. 
Jan. 7th -| ‘1,278 1,368 | After 15hrs. rest. 
Jan. 24th -| 1,368 — Fortnight’s rest, 
then once filled. 
and 14 hrs. rest. 
June 17th -| 1,188 1,332 14 hours rest. 
Noy. 25th -| 1,224 1,368 | After14 hrs. rest. 
1899. Jan. 7th -| 1,188 1,296 | After 1 hrs. rest. 
ane Oth ie ore 1,368 | After20hrs. rest. 
April 26th-} 1,152 1,260 | After1dhrs. rest. 
Oct. 6th -| 1,296 1,224 | After 3 hrs. rest. 
1900. Jan. 2nd -| 1,224 1,188 | After9 days rest. 
Jan. 2nd -| 1,152 1,116 --|- After 24hrs. rest. 
April 24th-| 1,188 1,224 | After 20dys rest. 
April 26th-| 1,044 1,044 | After2+hrs. rest. 
June 28th -| = 972 1,008 | After 2%hrs. rest. 
Sept. 4th -| 1,116 1,116 | After 6days rest. 
Sept. 6th -) 1,008 1,008 | After 3¢hrs. rest. 
1901. Jan. 7th -| 1,008 1,089 | After 36 hrs. rest. 








Method of working Coke and Cinder Beds : 








No. of 
Date. fillings 


Time of filling. 
per day. 





Dee. 19th, 1895 to Jan. 5th, 1896 1 
Jan, 6th to Jan, 21st, 1896 - 


Lo 


Jan, 22nd, 1896 to Jan. 1897 3 At 8 a.m., 12 noon, and 4 p.m. 
Jan. to Mar. 8th, 1897 - - 3 » 8am, 12 noon, and 12 mdt. 
Mav. 8th to April 21st, 1897 - 3 », 8 a.m., 12 noon, and 4 p.m. 
April 21st to May 5th, 1897 - 3 » 8am., 4p.m., and 12 mdt. 
May 12th to Dec. 15th, 1899 - 3 »,8a.m., 12 noon, and 4 p.m. 


Dee. 16th, 1898 to May 31st, 1900 4 » 8a.m., 12 noon, 4p.m., and 


12 midnight. 





*May 31st to present time - : 33 ,, 84.m.,. 12 noon, and 4 p.m. 











* During this period the beds have been worked on three fillings per 
day, with one week’s rest for each working period of three weeks. 





In general the cycle of operations in each case being :—- 


(a) 4 hour. 

(6) 2 hours. 

(c) $ hour. 

(e) Remainder of 24 hours according to the number 
of fillings. 


The beds have always rested on Sundays. 


By means of iron channels, which pass up each side of 
the beds. 


Coke 3,210 gallons per day, cinder 3,230 gallons per day. 


No, 


Daily except Sundays. Samples were shaken before 
analysis, 
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Appendix 9C. (17) Give (a) the average of the analyses of the final | The following numbers are the average of daily analy 
effluent from the beds. of the filtrates from the coke and cinder beds for th 

various periods given :— 


a 


a 





Incubator Test. hz, 
i 























Four Hours 5 i : * 14a , ) 
Oxygen |_8 minules Oxygen Absorption. | putrescibitity. || Ammoniacal | _ Albumin niofd 
‘ Date. Absorptian, Before After P re 
Incubation, Incubation. 
Coke. Cinder.| Coke. |Cinder.| Coke. | Cinder.| Coke. Cinder. | Coke. |yCinder. |; Coke. | Cin 
Dec, 19, 1895, to Jan. 5, 1896 “94 119 — — _ — = == 2°16 1°94 142 “136. 


(1 filling per day.) 


Jan. 6—Jan. 21st, 1896 oi! 1580 1°28 — — _ _ _ _ 2°01 2°09 “LY 
(2 fillings per day.) 


Jan., 1896, to Dec., 1898 -]| 1°73 1:39 ‘97 “74 "88 “61 | 313/296} 44/310] 1°93 1°63 148 yi 
(3 fillings per day.) : 


Jan., 1899, to May 31, 1900 - 3°41 «2°61 2°04 151 2°44 | 1°53 65/106 | 28/112] 1°70 1°50 140 ‘19 
(4 fillings per day.) i 


May 31—Dec. 26, 1900* - 
(3 fillings per day. Alter- 
nate periods of 3 weeks’ 
work and 1 weck’s rest.) < 


ine] 
Ke) 
pay 
bo 

: 
s 





163 | 116 | 1:88 | 14 | 54/120/193/126] 1-71 | 1:34 | 140 | gap 











! 
a ee See 2 


+ The figures for 3 minutes’ Oxygen Absorption refer to the average of daily analyses from April 21st, 1896, to ‘December, 1898. The 
putrescibility numbers, to samples analysed from January to December, 1898, only. ae 


; ia 
The figures for 4 hours’ oxygen absorption, ammoniacal and albuminoid nitrogen, refer to the average of daily analyses. from 
May 31st to July 11th, 1900. i ’ 


‘a 


(6) The best analysis of the final effluent and date ‘a 
when sample was taken, and ( 


(c) The worst analysis of the final effluent and date 
when sample was taken. 


(d) The average of the estimations made of the solids | About 5°5 parts per 100,000, Ki me 
in suspension in the settled sewage as it went a 
on to the coarse bed. 


(e) The average of the estimations made of the solids | Practically nil. vise eae 
in suspension in the final effluent. Were ‘ 7a 
these putrescible ? 


18) Give a typical analysis of the crude sewage to which 
é yp ev 5 


The following numbers are the average of dail sampl ) 
the experiment relates. - 8 ny ee 


of sewage for the periods given. The numbers for 
periods Sept. to Dec. 1897, and June to Dec. 1900 ref 
to crude sewage, the numbers for the other perio 
to settled sewage. 























Period. Oxygen Absorbed. | Oxygen Absorbed, | A RChlacal | Aleem ae i 
Year 1896 (Settled Sewage) - - - 3°86 2°50 0°447 a —_ NG ; 
Jan.—Sept. 1897 (Settled Sewage) - - 6°18 2°78 2°43 0°39 15'°0 he 
Sept.—Dec. 1897 (Crude Sewage) - - 10°86 4°94 2°49 0°66 4s 
Year 1898 (Settled Sewage) - -  - 7°36 3°75 ea 087 , : 16-2 a 
Year 1899 (Settled Sewage) - - - 6°75 3°€2 2°30 0°33 160 a 
Jan.—June 27, 1900 (Settled Sewage) - 7°86 3-98 191 0°335 163 
June 27—Bec. 1900 (Crude Sewage) __ - 1111 549 2°23 0°59 00d 





' 


(19) Between what dates was the experiment conducted? |' From December 1895 until the present time, exclusive of 
h Sundays, the total i ear 

ity. aate ,were any periods of rest, state their Pain to abitollewind a of dees i a 
uration. Coke, 33 weeks. Cinder, 29 weeks. /a 


: : we 
(20) Give particulars of any observations which may | 


tel ¥ 
have been made of the temperatures of the bor tae _ 
contact beds at different depths. a 
(21) Was any nuisance caused by the experimental | No. ; an 
works ? : — 
; a f : 15 

(22) Is the experiment still proceeding ? Ne i 
If so, may the Commission inspect the works, should Yes rntt 
they deem it desirable to do so ? : wits 
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23) Give particulars of any other observations of import- | Maintenance of Beds.-- During the first few years the sur- Appendix 90, 

ance which were recorded. face of these beds required attention only very occasion- 
ally, and on the average not more than eight operations 
per annum were needed, in many of these cases a slight 
raking being all that was required. Frequently, how- 
ever, the beds have been loosened with a fork toa depth 
of one foot. 

Throughout the five years no material hasbeen renewed; 
it has been found, however, that in process of time the 
surface of the beds has risen considerably above its 
original level, and this accumulated material has been 
on two occasions taken off and piled up in heaps on the 
bed. After the first of these occasions, when the piled 
material was sufficiently recovered, it was put back in 
the place of clogged portions of the surface which had 
been in their turn removed and piled. Recently, by 
way of experiment, the top foot or so of the material of 
the beds has been taken out, washed, re-screened and 
put back ; a considerable increase in capacity resulted, 
though the level of the surface was several inches lower 
than previously. The washed-out portions rapidly dry 
to a perfectly inoffensive earthy residue ; in the case of 
the cinder bed a considerable amount of broken-down 
clinker was present in the washed-out material. Two 
kinds of washed-out material were distinguished, a 
heavy and light, the former being easily spadeable, the 
latter forming a thin slurry which could be readily 
drained to a jelly-like mud when run on to the surface 
of an adjacent bed. The cost of this operation, on the 
small scale, averaged about 1s. 6d. per square yard: 
During the last year’s working the surface of the beds, , 
especially in wet weather, tended to become water- 
logged ; in such cases, instead of filling the bed with 
tank-efiluent and allowing the ordinary time of contact, 

2 the liquid was allowed to percolate slowly through, the 

exit valve being kept open. The quantity thus’ dealt 

: with was equal to one filling, and the purification was 
not seriously inferior, 








i ; f ihe j- | Maintenance of Beds.—Experience has shown that it is: 
(24) Peas ‘ofarences age ere inom ee not advisable to loosen the bed below the top few 


inches, lest the fine suspended matter, accumulated on: 
the surface, penetrates into the body of the bed. 

Tn order to keep the beds open it appears well to take 
only the top few inches, and from time to time to turn 
the surface over to this depth. 

From time to time it will probably be necessary 
to remove the top surface to a depth of a few inches 
and pile the material in heaps on the bed to recover, its 
place being taken by material alread y similarly 
treated. 

It does not appear economical to wash this upper: 
Jayer, but it dhowld not be difficult to devise amethod by 
which the looser material beneath should be washed at 
a reasonable cost, from time to time. 

Purity of Effiwent.—In judging of the results given, it 
should be borne in mind that in many cases where a 
sample has been returned as putrefactive, it is very 
much less so than the original tank-effluent, and in all 
probability a brief exposure to air would be all that is 
necessary to render it non-putrefactive. 





(25) If it is considered that it would be practicable to | Cost of 50 acres of filters - - - - £150,737 





adopt this system for the disposal of the whole of | Cost of 26 acres storm beds _ - - - : 40,505 
the sewage of the district, please state Sundries : - : 9 z f 2 8,758 
£200,000 
(a) at pois be the cepiga ntiprae {tte ce Say 8s. per head. 
ead of constructing the works of disposal-— ‘ i : 
excluding the cost ot land and cost of cae : STOUT Tey, PROM iy oily AR EL e, OF popalation, 


(6) what would be the estimated annual cost per | (0) 1s. per head, made up as follows :— 


head of purifying the sewage by this system— Raking, &e. of surface of 50 acres - - - £500 


excluding the annual repayment of any loan. Washing of top foot every 5 years at Is. 6d. 
per sq. yd. - - : - + =e. 3,600 
Attendance on sluices, &e. - - - - 1,000 
Present cost of treatment - - - - 20,000 


Annual cost —- £25,000 








., Note 1. -It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :— . 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
' Total organic nitrogen, 
- Note 2 —The expression “Subsidence tanks” is intended to denote tanks which are used so that little or no 
Septic” action is produced. 
GILBERT J. Fow.er, 
: Signature of Officer under whose direction the 
experiment was conducted. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS 
AND CONTACT BEDS AFTER CHEMICAL PRECIPITATION. 





Peat filter. 
Name of authority - ake 4% - - - - - { Manchester. 
Population of district - - . - . - - | 480,764. 


Water supply per head of the population : - 
Estimated or measured dry weather flow of sewage = - 
Is any trade refuse taken into the sewers t 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


[s the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ! 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has. made the 
analyses. 


gallons per day. 
17,230,000 gallons per day. 
Yes. 


Mostly enter the sewers. Storm-overflows are provided 
at various points, which are supposed to come into 
action at a dilution of 5 to 1 ; in certain cases, however, 
they fail to answer their purpose. 


Gilbert J. Fowler, M.Sc. (Vict.) F.L-C. 
H. D. Bell, junior assistant under G. J. Fowler. 


Oe 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


oe 
(6) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent. 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the bed when filled 
with the filtering material ? 


(b) what was the depth of the bed ? 


(c) what was the nature and size of the filtering 
: material ? 

A8) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(10) (2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


{b) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 
was made after resting or not. 


(b) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


(12) State method of working of contact beds, we., 
number of fillings per day of twenty-four hours, 
and. periods of (q) filling, (b) standing full, 
(c) emptying, and (e) resting. 





Lime and copperas. 


CaO. 5°32. Fe S0,7H,O 5°29 


11 tanks. Total capacity 12,375,000 gallons. 


3,000 tons per week. 
About once a week. 


Continuous. 


‘Could not be determined. 


3 feet 6 inches. 


Peat, cut in blocks about a foot square, from Carrington. — 
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(13) State by what method the settled sewage was 
distributed on the beds. 


(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by 
standing before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(b) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final etiluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed ; 


(e) the average of the estimations made of the solids 


in suspension in the final effluent. Were 
these putrescible ? 


(18) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(19) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their 
duration. 


(20) Give particulars of any observations which may 
have been made of the temperatures of the 
contact beds at different depths. 


(21) Was any nuisance caused by the experimental 
works ? 
(22) Is the experiment still proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(23) Give particulars of any other observations of 
importance which were recorded. 


(24) What inferences 
_ experiment ? 


have been drawn from the 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ? 


(6) what would be the estimated annual ‘cost per’ 


head of purifying the sewage by this system— 
excluding the annual repayment of any loan ? 
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By means of wooden shoots. 


Four hours’ oxygen absorption. 0°70 parts per 100,000, 


About five to six parts per 100,000, 


Nil. 


A few days during March, 1897. 


No. 


No. 


On admitting the tank effluent, the surface of the peat 
was covered in a very few minutes, shewing that but 
little water could penetrate into the interior of the 
filter. In process of time the water gradually dis- 
appeared, the peat swelling like a sponge, causing the 
wooden carriers to bend. Although the valve at the 
exit was left open, no more than a slight trickle could 
at any time be obtained from it, showing that the 
water was held up in the pores of the filter. On 
testing with an iron rod, the peat was found to be 
quite soft throughout. After repeated trials the rate 
of filtration was not found to increase, and the 
experiment was then abandoned. 


That peat is a most unsuitable material for purifying. 


effluent. 


Note 1.-—It is requested that all analyses may be stated in parts per 100,000, and that the various 
compounds of nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Appendix 9C, 


Note 2.—The expression “Subsidence tanks” is intended to denote tanks which are used so that little or 4 


0 “Septic” action is produced. 


GILBERT J. Fow er, 
Signature of Officer under whose direction 
the experiment was conducted. 
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BEDS AFTER 


Coal Filter. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT — 
CHEMICAL PRECIPITATION. ‘ 





Name of authority - E = = es je = z 


Population of district — - - - : = : a 


Water supply per head of the population- 
Estimated or measured dry weather flow of sewage- . 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was’ produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


7) (4) What was the water-holding capacity at com- 
mencement of experiment of the bed when 
filled with the filtering material ? 


(b) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of bed, stating in each case whether the 
measurement was made after resting or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


Tf the measurement was made after resting, please 
give the duration of the resting. 
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Manchester. 

430,000 at commencement ; increased to 550,000. 
gallons per day. 

17,230,000 gallons to 27,000,000 gallons per day.. 

Yes. 








Mostly enter the sewers. Storm overflows are provided 
at certain points, which are supposed to come into 
action at a dilution of 5 to 1, in certain cases, however, 
they fail to answer their purpose. “y 


Gilbert J. Fowler, M.Sc., F.1.C. (Superintendent). ix} 
W. Clifford, A-R.C. Se.L. 
Edward Ardern, B.Sc. (Vict.). 


H. D. Bell | 
A. C. Oddie Junior Assistants. 
E. Hadfield J 


Under the direction of G. J. Fowler (Supt.). 


Chiefly lime and copperas. 


CaO. 628 Fe8O,7H,0 6:04 it 


1897 a 
1898 do. 485. do. 5:34 a 
1899 do. 268 do 224 = 


Above numbers calculated on the average daily flow. 


re 
? 


Eleven tanks. Total capacity 12,375,000 gallons. 


3,000 to 4,000 tons per week. About once a week. 


Continuous. 


Not determined. 


3 feet. : Ly 


Coal. 6 inches of large lumps at the bottom, 2 feet 6 
inches all sizes up to-}-inch. On August 11th, the 
material was taken out and the dust abmosed by. 
washing. = 





Capacity ; 1) 
Date. in Remarks. 9 9) 
Gallons. f 
28th April 1897- 828 <a 
6th Oct. 1897 - 1,260 The dust was washed out of 
material on August 11th. 
26th Jan. 1898 - 1,026 After 24 hours rest, 
20th June ,, 828 7) Se bi 
16th Oct. 1899 - 756 » 23% ;, 
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{10)(a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 


filled with the filtering material ? 
(6) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


11) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in each 
case whether measurement was made after rest- 
ing or not. 


onto 


(6) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement was 
made after resting, please give the duration of 
the resting. 


{12){State method of working of contact beds, “e., 
number of fillings per day of twenty-four hours, 
and periods of (a) filling, (>) standing full, (c) 
emptying, and (e) resting. 


(13) State by what method the settled sewage was dis- 


tributed on the beds. 


414) ;What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results 
were affected by such increase. 


(16) State at what intervals analyses of the etiluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds ; 


For the most part (except from July 28th to Nov. 24th, 
1897, when it was worked as a continuous filter), up 
to the beginning of 1899, the bed was: filled 3 times 
per day, at 8 a.m., 12 noon,and 4 p.m. 

From 1899 to the end of the experiment, the bed received, 
in general, 4 fillings per day. During this latter 
period, 2 short flushes were frequently given instead 
of one ordinary filling. 


By means of wooden shoots. From February 24th- 
July 31st, 1897 = 1,900 gallons per day. 


From November 14th, 1897,to January 27th, 1900 = 
2,340 gallons per day. 


No. 


Daily, except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 
for the two working periods :— 
i. February 24th to July 31st, 1897. 
ii. November 14th, 1897 to January 27th, 1900. 





















































5 Four hours’|Incubator test, 3 mins.| Putres- Ammo- Albu- Nitrous Nitric . 
Date, Oxygen Oxygen Absorption. niacal minoid ; : Chlorine. 
Absorption} cibility. | Nitrogen. | Nitrogen. | Nitrogen. | Nitrogen. 
Before After. 
February 24th to July 81st, 1897 1°19 *43 "36 113/105 1°68 124 
November 14, 1897,to January,1900 1:90 1:00 1:03 110/576 1°35 ‘119 
(6) the best analysis of the final effluent and date 
when sample was taken ; and ; 
(c) the worst analysis of the final effluent and date 
when sample was taken ; 
_ (a) the average of the estimations made of the solids | About 5 to 6 parts per 100,000. 
in suspension in the settled sewage as it went 
on to the coarse bed ; 
(e) the average of the estimations made of the solids | Slight amount. 
in suspension ia the final effluent. Were these 
putrescible ? 
(18) Give a typical analysis of the crude sewage to which | The abey: numbers are the average of daily samples 
d Y 
é 


the experiment relates, 











of Settled Sewage for the years 1897, 1898, and 1899 :— 











Four hours’ 3 mins. Oxygen} Ammoniacal |. Albuminoid : 
Year. Oxygen Chlorine. 
Absorption. Absorption. | Nitrogen. Nitrogen. 
*1897 618 2°78 2°43 "39 15°0 
1898 7°36 3°75 2°27 37 16°2 
1899 6°75 3°62 2°30 “33 16°0 





* The figures for 1897 refer to the average from January to September only. 
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Appendix 9C. (19) Between what dates was the experiment conducted ? 





If there were any periods of rest, state their 
duration. 


(20) Give particulars of any observations which may 
have been made of the temperatures of the 
contact beds at different depths. 


» 


(21) Was any nuisance caused by the experimental 
works ? 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(23) Give particulars of any other observations of im- 
portance which were recorded. 


(24) What inferences have been drawn from the ex- 
periment ? 


(25) If it is considered that it would e practicable to 
adopt this system for the disposa of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


From February 24th to July 31st, 1897, and November 
24th, 1897, to January 25th, 1900. Between these 
periods the bed was worked as a continuous filter. 


On certain occasions, when the bed showed signs of 
clogging, the filtrate appeared quite warm to the 
hand, as was also the interior of the bed, showing 
that rapid changes, possibly to some extent putrefaction,, 
were going on. 


No, although the filtrate sometimes smelt slightly of 
sulphuretted hydrogen. 


No. 


Towards the end of the experiment some difficulty was: 
experienced in keeping the bed open, but the clogging 
did not extend below the upper foot. 


The good qualities of the filtrate obtained are attributed 
chiefly to the fine grade of the material, rather than to- 
any specific action of the coal, though such an action, 
comparable for instance to the aig ie effect of 
animal charcoal, is not regarded as impossible. 


Note 1.—It is requested that ali analyses may be stated in parts per 100,000, and that the various compounds off 
i 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 

Albuminoid nitrogen ; 

Nitrous nitrogen ; 

Nitric nitrogen ; f 
Total organic nitrogen. 


Note 2—The expression “Subsidence tanks” is intended to denote tanks which are used so that little or no 


“‘ Septic ” action is produced. 


en Da 


GILBERT J. FOWLER, 
Signature of Officer under whose direction — 
the experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS AFTER CHEMICAL PRECIPITATION. 


Burnt Clay. 





“Name of authority we Sk eae i 
(Population of district = - - = « P : 
Water supply per head of the population - - - 
‘Estimated or measured dry weather flow of sewage - 


{ls any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary. sewers ? 


‘Qfficer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 





Manchester. 
500,000 at commencement to 550,000. 
gallons per day. 
19,500,000 (about) to 27,000,000 gallons per day. 
‘Yes. 


Mostly enter the sewers. 


Gilbert J. Fowler, M.Sc., F.1.C. (Supt.) 


W. Clifford, A.R.C. Se. I. 
Edward Ardern, B.Sc. (Vict.) 
H. D. Bell, 
A. C, Oddie, } Junior Assistants. 
E. Hadfield, 
Under the direction of G. J. Fowler (Supt.) 





(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or de- 
creased according to the nature and and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


47) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(b) What was the depth of the bed ? 


(c) What was the nature and size of the filtering 
material ? 


_ (8) Give particulars of measurements made from time to 
time during the ‘experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 





Lime and copperas. 


1897. CaO 5°32 FeSO,7H,O 529 
1898 - CaO 4°85 do. 5°34 
1899 CaO 2°68 do. 224 


(above numbers calculated on the average flow including 
storm water). 


11 tanks. Total capacity, 12,375,000 gallons. 


3,000 to 4,000 tons per week. About once a week. 


Continuous. 


3 feet. 


Burnt clay. 6 inches of coarse lumps at the bottom. 
2 ft. 6 in., from 4 in. to 1 in. 


Capacit 
Date. st an ll - Remarks. 

Oct. 6th, 1897 1,944 
Jan. 6th, 1898 ...} 1,690 | 15 hours rest. 

» ‘7th, ,, 1,680 ” ” 
June 20th, ,, ~ .../ 1,674 4-1 re 
Oct. 11th, 1899 ...| 1,260 | 1 3 

, 16th, ,, ...| 1,656 | Bed rested and forked over 


in meantime, 23 hours rest. 


Appendix 9C, 
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Appendix 9C: (10) (a) What was the water-holding capacity at com- 
— mencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 
was made after resting or not. 

(b) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


(12) State method of working of contact beds, 2.e., num- 
ber of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 
and (e) resting. 


(13) State by what method the settled sewage was 
distributed on the beds. 


(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the etiuent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
etiluent from the beds ; 





Incubator Test, 3 mins’. 
Oxygen Absorption. 


Before. | After. 


Four Hours’ 
Oxygen 
Absorption. 





ROYAL COMMISSION ON SEWAGE DISPOSAL : Tees . 




















No. of Fillings 





Date. per day. Time of re 4 

Nov. 17, 1897, to 8 a.m., 12 noon, &. 
Dec. 8th, 1898... 3 4iprzndiagw , - 
Dec. 16th, 1898, to 8 a.m., 12 noon, 4 
Mar. 14th, 1900 4 ‘¢ 


& 9 p.m. + al 





é 


During the latter period, one filling, was omitted for a: _ 
few weeks. ll 

In general; the cycle of operation was: (a) 4 hour, 
(b) 2 hours, (c) 4 hour, (e) remainder of day, according to 
the number of fillings. a 


bed. 


5,000 gallons per day, nearly. 


No. 


Daily except Sundays. Samples shaken before analysis. 


g 


The following numbers are the average of daily analyses ' 
during the whole period of working, from November — 
17th, 1897, to March 14th, 1900 :— | Pe iarye 


{ 





Albuminoid 


Aa 


Nitrogen. 


Ammoniacal 
Putrescibility. 
Nitrogen. 








2°93 153° | 1°64 





(6) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
In suspension in the settled sewage as it went 
on to the coarse bed!; 


~ (e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(18) Give a typical analysis of the crude sewage to which 
the experiment relates. 








* 3854/645 1°62 ls, ae 





About 5° parts per 100,000. _ ad 0 (a 


Varying appreciable amuunts not determined. > 


. 
rset 


The following numbers are the average of daily analyses 
of Settled Sewage for the years 1898 and 1899 :— 














Four Hours’ | 3 mins. Oxygen | Ammoniacal Albuminoid 
Date. Oxygen é Chlorine. 
Absorption. Absorption. Nitrogen. Nitrogen. 
Year 1898 7:36 3°75 2:27 0°37 gay 
4899 6°75 3°62 2°30 0°33 16°0 
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(19) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their duration. 


(20) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths. 


(21) Was any nuisance caused by the experimental works? 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(23) Give particulars of any other observations of import- 
ance which were recorded. 


(24) What inferences have been drawn from the experi- 
ment? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


“ (a) what would be the estimated capital cost per 
head of constructing the works of disposal-— 
excluding the cost of land and cost of sewers. 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, 


nitrogen may be stated in terms of nitrogen, thus :— 


s 





November 17th, 1897, to March 14th, 1900. 


Every Sunday, and from July 23rd—August 11th, 1898. 
Total rest—140 days. 


The bed required comparatively little raking or attention, 
remaining open for some considerable period of time. 
A large proportion of the filtrates were putrefactive. 

The material on being piled in heaps and exposed to 
the weather, recovers itself to a large extent, and it 
could be very readily washed. 


| Burnt clay, such as is produced at Davyhulme, appears 


to be too slaty in fracture to form a good filtering 
medium, but it could probably be used satisfactorily 
for constructing storm-beds. 


and that the various compounds of 


Ammoniacal nitrogen ; 


Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is intended to denote 


“Septic” action is produced. 


F313, 


tanks which are used so that little or no 


GILBERT J. Fow er, 
Signature of Officer under whose direction the 
experiment was conducted. 
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Appendix 9C, Form C. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS AFTER CHEMICAL PRECIPITATION, 


Red Sand Filter. 





Name of authority - - - - - e 3 L 
Population of district = - - - . - - - 
Water supply per head of the population- - - - 
Estimated or measured dry weather flow of sewage- - 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted rs 


Name and qualification of chemist who has made the 
analyses. 


Manchester. 


430,764. 


17,230,000 gallons per day. 


Yes. 


New manufacturing district coupled up, just prior to 
this experiment. 


i 


Mostly enter the sewers. 


Gilbert J. Fowler, M.Sc. (Vict.), F.1.C. 


H. D. Bell, junior assistant under G. J. Fowler. 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or de- 
creased according to the nature and volume of the 


sewage treated, and give particulars of any such | 


variations. 


(4) What is the capacity in gallons of the subsidence 


tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


(6) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


(7) (a2) What was the water-holding capacity at 
commencement of experiment of the bed when 
filled with the filtering material ? 


(b) What was the depth of these beds? - - - 


(c) What was the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time to 

» time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If‘the measurement was made after resting, please 
give the duration of the resting. 


(10) (2) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


(b) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


if 








Lime and copperas. 


Cal. 5°32. FeSO,7H,0 5:29. ; 


Eleven tanks. . 
Total capacity, 12,375,000 gallons. — eeny \ 


3,000 tons a week. 
About once a week. 


Continuous. 
600 gallons. . 
3 feet. ’ 
6 inches of hard red sandstone rock at the bottom, 2 feet 
6 inches of fine red sand. ; 
a 
i 
: 
f 
. 
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(12) State method of working of contact bed, ce, the 

number of fillings per day of +wenty-four hours, 

' and periods of (a) filling, (0) standing full, (c) 
emptying, and (e) resting. 


(13) State by what method the settled sewage was dis- 
tributed on the beds. 


(14) What was the average yuantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 

‘ui time of storm ? 

If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(b) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went on 
to the coarse bed ; 


(ce) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(18) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(19) Between what dates was ‘the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(20) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths. 


(21) Was any nuisance caused by the experimental 


works ?. 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(23) Give particulars: of any other observations of 
importance which were recorded. 


(24) What inferences have been drawn from the experi- 
ment ? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal jof the whole 
of the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposa]— 
excluding the cost of land and cost of sewers. 

(6) what would be the estimated annual cost per head 
of purifying the sewage by this system-— 
excluding the annual repayment of any loan. 


Note 1.—It is requested that all analyses may be stated in 
nitrogen may be stated in terms of nitrogen, thus :— 
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First week - . - 2 fillings per day. Appendix 9C. 
Second week - - - - 2or 3 fillings per day. samy 
(a) 4 hour. 
Oy 2 a 
(c) $ ” 
(e) 18 ,, 
By means of wooden shoots laid on the surface of the 
bed. 
1,500 gallons per day. 
No. 
Daily except Sundays. Shaken. 
4 hours oxygen absorption = - - 1:24 
Ammoniacal nitrogen = - - - 86 
Albuminoid nitrogen - - - ‘09 
All samples non-putrescent. 4 


About 55 pints per 100,000 j 


o 


Nil. 


Average of analyses of Settled Sewage during time of 


experiment : 
4 hours Oxygen absorption - - 913 
Ammoniacal Nitrogen - - - 2°38 
Albuminoid Nitrogen - - - "42 


May 20th to June 3rd, 1897. 
Rested on Sundays. 


No 


The sand rapidly silted up, so that the experiment was 
abandoned at the end of a fortnight. 


That the sand used was unsuitable for filtering the tank 
effluent. 


parts per 100,000, and that the various compounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “ Subsidence tanks” is intended to denote tanks which are used so that little or no 


action is produced. 


213. 


“Septic” 


: GILBERT J. FowLer. 
Signature of Officer under whose direction 
the experiment was conducted. 
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Appendix 9U. Form C. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS AFTER CHEMICAL PRECIPITATION. 


Rough Cinder Bed. 


d 
ROYAL COMMISSION ON SEWAGE DISPOSAL: : 








Name of authority - - - - < k 3 
Population of district —- - - - 3 c 2 
Water supply per head of the population . - - 
Estimated or measured dry weather flow of sewage- - 


Is any trade refuse taken into the sewers? - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


* 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used ? : 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


{4) What is the capacity in gallons of the subsidence 
tanks ? 


(>) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent. 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of this bed ? - - 


(c) What was the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time 
to time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(9) What was the water-holding capacity of the coarse | 


beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 











Manchester. 
















550,000. | 
Domestic use, 17; trade purposes, 11. 28 ga!lons per day. 
27,000,000 gallons per day. ry 


Yes. 


Breweries, dye and bleach works, galvanising works, 
grease refineries, tanneries, manufactories of tar 
products, rubber goods works, tripe-dressing works, 
mineral water manufactories. 4 to 5 per cent. 


‘ 


t 

Mostly enter the sewers. Storm-overflows are provided 
at certain points, which are supposed to come inte 
action at a dilution of 5 to 1. In certain cases 
however, they fail to answer their purpose. “a 


Gilbert J. Fowler, M.Sc., F.I.C., Superintendent. 
W. Clifford, A.R.O.Sc.1. 
Edward Ardern, B.Sc. (Vict.) 

H. D. Bell, 

A.C. odie unior Assistants. 

E. Hadfield, 


Under the direction of G. J. Fowler, Superintendent. 


¢ 
Lime and copperas. 
i 


au 
CaO 2°68. FeSO,7H,O 2-24 F 


(Calculated on the average flow, including storm 
water.) \ iam 


Addition of chemicals suspended altogether in case of 
» heavy storm and latterly often in the early hours 
the morning when the sewage is dilute. ia 
The addition of chemicals is regulated at other times by 
(1) the character of the precipitate produced in a 
test-glass, and (2) the reaction with phenol phthalein. 
The amount of lime has to be increased considerably 
during the presence of acid waste or iron pickle, 
much as 24 gruins CaO per gallon being added 
amounts of both lime and copperas have to be increz 
in presence of dye waste, as much as 29 grains CaO. 
and 12 grains copperas being added. a 


Eleven tanks. Total capacity, 12,375,000 gallons. | 


3,000—4,000 tons per week. About once a week. — c- 


hf 
Continuous. 


15 inches. 


Unscreened clinker. All sizes up to 6 inches. Under- 
drains formed by grips cut into the surface of the land, 
filled with broken bricks. " 


Exact measurements were not practicable, but the time 
occupied in filling has remained practically conste nt 
(with the same flow), during the last 12 months. 

. 


APPENDIX. 


10) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? : 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


(12) State method of working of contact beds, we., 
number of fillings per day of twenty-four hours, 
and periods of ” filling, (6) standing full, 
(c) emptying, and (e) resting. 


(13) State by what method the settled sewage was dis- 
tributed on the beds. 


(14) What. was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
ethuent from the beds ; 
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Method of working coarse cinder bed. 








No. of fillings 





Date. per day. Time of filling. 
June 27th to Sept. 2 8 a.m. & 12 noon. 
7th, 1899. — 
Sept. 7th, 1899 to 3 8 a.m., 12 noon & 
Mar. 8th, 1900. 4 p.m. 
March 8th to May 4 8 a.m., 12 noon, 


M30th, 1900. 
ay 3lst up to pre- 
sent time. - 


4 p.m., & 9 p.m. 
2 ordinary fillings) 8a.m.and 12 noon 

No. of fillings in- 
creased in time 
of storm. 











In general the cycle of operations has been as follows :— 
(a2) 20 minutes, (b) 2 hours, (c) $ hour, and (e) remainder 
of 24 hours according to the number of fillings. 

In the case of treatment of storm water, the time of 
contact is reduced to 1 hour. 

The bed always rested on Sundays. 


By means of one large penstock, immediately beneath 
which a few sett stones were placed to receive the full 
force of the water, which then found its way over and 
into the bed without further direction. 


33,500 gallons per day (including storm water). 


Yes latterly, the increased amount dealt with varying 
with the dilution of the sewage, the number of contacts 
first being increased and finally the sewage is allowed 
to stream through the bed. 

The maximum quantity of sewage thus dealt with being 
equal to 24 fillings per day. 

In the majority of cases the filtrate was non-putrefactive, 
and the excessive rate of working does not cause any 
subsequent ill effects. 


Daily except Sundays. 


Samples shaken before analysis. 


The following numbers are the averages of daily analyses 
of (1) from June 27th, 1899, to May 30th, 1900, during 
which period the bed has been worked up from 2 to 
4 fillings per day. (2) From June 13th to December 
26th, 1900, during which period the bed has received 
2 fillings per dav in drv weather, the number of fillings 
being increased in time of storm. 

















Incubator Test—3 min. | 
Oxygen Absorption. 
Date. Four Hours. eh) ETS 
. | 
Before. After. 
June 27th 1899 to 2°70 1°53 1°60 
May 30th, 1900 
* June 13'h, 190), 2°41 - 1°36 beat § 
to Dec. 26:h, 1900. 














Putres- Drrdoninesl Albuminoid Nitrous Nitric Chlori 
cibility. | Nitrogen. Nitrogen. | Nitrogen. | Nitrogen. | V20rne. 
| 
137/277 1°38 "108 "028 "234 15°4 
10/119 114 “121 043 °25 | 14 

















* Figures for this period for four hours oxygen absorption, nitrogen determinations ani chlorine refer to the analysis 


of daily sample 


frora May 31st to Au3ust 8th only. The figures for the incubator test are the average of daily analyses during the whole period. 


(6) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
In Suspension in the settled sewage as it went 
on to the coarse bed ; 


(e) the average of the estimations made of the solids 
In suspension in the final effluent. Were 
these putrescible ? 


About 5°5 parts per 100,000. In case of storm this amount 
is increased. In certain cases it was estimated at 17 
parts per 100,000. 


Small amount suspended matter. 
determined. 


Actual amount not 


Appendix 9U 
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Appendix 9C. (18) Give a typical analysis of the crude sewage to which 
the experiment relates. 





ROYAL COMMISSION ON SEWAGE DISPOSAL : 


The following numbers are the average of daily samples: 


of settled sewage for the year 1899 and half-year 
ending June 27th, 1900, and of crude sewage for the 
half-year ending December 26th, 1900. 























Four Hours | Three Minutes |. $ ee sf 7 ' 
Date. Oxygen Oxygen eemeenca: Are Chlorine. 
Absorption. | Absorption. Ao ay ami 
January to December, 1899. 6°75 3°62 2°30 "33 16-0 
(Settled sewage.) 
January to June 27th, 1900. 7°86 3°93 1:91 "335 16°3 
(Settled sewage.) 
June 27th to Dec. 26th, 1900. 11-11 5°49 2°23 *590 17:0 
(Crude sewage.) 
(19) Between what dates was the experiment conducted? | From June 27th, 1899. 
If there were any periods of rest, state their dura- | Every Sunday, and from May 30th to June 13th, 1900. 


tion. 


(20) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(21) Was any nuisance caused by the experimental 
works ? 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 
(23) Give particulars of any other observations of 
importance which were recorded. 


(24) What inferences 


have been drawn from the 
experiment 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole 
of the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ? 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan ? 


Total rest = 80 days. 





No. 


Yes. 
Yes. 


It ‘was noted that although the filter had an earth 


bottom, and was surrounded on three sides by earth — 


banks, very little leakage took place after the bed 
had been a short time in use. The tank effluent being 
admitted at one spot, such clogging as took place was. 
immediately surrounding the inlet, the further 
eps of the filter still appear to be practically 
clean. 

On exposing the soil bottom, a thin black film of irom 
sulphide was found to have formed, but this does not 
apparently tend to pollute the filtrate. 

During the 18 months the bed has Leen at’ work, it has. 
only been once necessary to run a light harrow over it. 

It appears that beds for the purification of storm water,. 


model of the bed here described. 





It is important only that the clinkers should be well 
burnt, and the fine portions sharp, so that they do 
not tend to set together. Such a bed should be 
capable of receiving one or two fillings a day of 


may be cheaply and effectively constructed after the — 


settled sewage, in fine weather, with a good result, - 


and in time of storm the number of fillings may be ~ 
increased to an almost unlimited extent in proportion — 


to the dilution of the sewage. 


Note 1.--It is requested that all analyses may be stated in parts per 100,000, and that the various compounds — 


of nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 
Total organic nitrogen. 


Note 2.—The expression “Subsidence tanks” is intended to denote tanks which are used so that little or 


no “Septic” action is produced. 


GILBERT J, Fow Er, 


the experiment was conducted. 


Signature of Officer under whose direction — 


a 


APPENDIX. 


Form C. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT 
BEDS AFTER CHEMICAL PRECIPITATION. 


Carbonaceous Iron Sand Filter. 


WameofAuthority- - - - - - -; -« 
Population of district = - - - . = 3 4 
‘Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? : 

If so, state from what processes it is derived and, 
approximately, what percentage of the total 
dry weather flow of sewage 1s made up of 
trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


‘Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used, 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals 


were increased or 


decreased according to the nature and volume of | 


the sewage treated, and give particulars of such 
variations. 


(4) what is the capacity in gallons of the subsidence 
tanks ? 


{5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


(6) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of this bed ? 


(c) What was the nature and size of the filtering 
material ? 


(8) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 








Manchester. 

550,000. 

Domestic use, 17 ; trade purposes, 11. 28 gallons per day. 
27,000,000 gallons per day. 

Yes. 


Mostly enters the sewers. 

Storm overflows are provided at certain points, which 
are supposed to come into action at a dilution of 5 to 1. 
In certain cases, however, they fail to answer their 
purpose. 


Gilbert J. Fowler, M.Sc., F.I.C. (Supt.). 
Edward Ardern, B.Sc. (Vict.). 

H. D. Bell 

A. C. Oddie ; Junior Assistants. 


K. Hadfield - 
Under the direction of G. J. Fowler (Supt.). 


Line and copperas. 


CaO 2°5, FeSO,7H,0 2:0. 


Eleven tanks, 
Total capacity, 12,375,000 gallons. 


3,000 to 4,000 tons per per week. 


About once a week 


Continuous. 


2 feet 6 inches. 


Carbonaceous iron sand, consisting of fine screenings from 


iron waste heaps, composed chiefly of oxide of iron, 
silic and a small proportion of carbon. 

Six inches of rubble at the bottom, then 2 feet of fine 
carbonaceous iron sand. 








Date. Cap acity in Remarks. 
Gallons. 
March 14th, 1900 1,000 3 hours draining 
April 3rd 936 oF ; 
June 29th 1,044 Beit ss » 


Appendix 9C. 
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Appendix 9%, (10) (#) What was the water-holding capacity at com- 
ans mencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of these beds? - ; - 


(c) What was the nature and size of the filtering 
material ? ; 


(11) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not. 


(b) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement 
was made after resting, please give the duration 
of the resting. 


(12) State method of working of contact bed, z.e., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (b) standing full, (¢) emptying,, and 
(e) resting. 


(13) State by what method the settled sewage was dis- 
tribu‘Sed on the bed. 


(14) What was the average quantity of sewage in gallons 
dealt with daily. 


(15) Was the quantity of sewage dealt with increased 
in time of storm ? 


If so, state to what extent, and how the results 
* were affected by such increase. 


(16) State at what intervals analyses of the efiluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds. 


ROYAL COMMISSION ON 








SEWAGE DISPOSAL: 


A 

‘ 

| 

1900. January 29th—March 14th, bed filled at 8 a.m. | 
Cycle, (a) 4 hour; (6) 2 hours; (¢) $ hour; (e) 1 hour. 

Then 3 flushes of tank, efiluent (exit valve open). — 
between 12 noon and 4 p.m., 1 filling. Total quantity 

dealt with = 2 fillings per day. 

March 15th—July 11th. As above, with additional — 

Cycle, (a) $ hour; (0) 2 hours; (¢) 


filling at 9 p.m. 
Total quantity dealt with = 3. — 


3 hour ; (e) 8 hours. 
fillings per day. 


By means of wooden shoots laid on the surface of the bed. 


1,970 gallons per day. 


No. 


Daily, except Sundays. Sample shaken before analysis. 


The following numbers are the average of daily analyses 
of the filtrate from the bed during the whole period of 
working :—— x 








Incubator Test—3 mins. 
Four Hours Oxygen Absorption. 
Oxygen Putrescibility. 
Absorption. 
Before. After. 
*6L “BO 0/187 











Ammoniacal | Albuminoid Nitrous Nitrico Chlori 
Nitrogen. Nitrogen. Nitrogen. Nitrogen. sets 
1°55 “061 082 61 15°6 











(b) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as 1t went 
on to the coarse bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(18) Give a typical analysis of the crude sewage to 
which the experiment relates. 


(19) Between what dates was the experiment conducted ? 


If there were any periods bf rest, state their dura- 
tion. 
(20) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 








About 5 to 6 parts per 100,000. 


Nil. 


The following numbers are the average of daily analyses 
of Settled Sewage for the half-year ending June 27th, 
1900 :— i 





Four hours |Tbreeminutes Wmitionfacal’| ibemidald 





Oxygen Oxygen . Chlorine. 
Absorption. | Absorption. | Nitrogen. Nitrogen. 
7°86 3°93 1°91 335 163 





January 29th to July 11th, 1900, Every Sunday, and 
from June 16th to June 28th. 


Total rest —?4 days. 





APPENDIX. 


(21) Was any nuisance caused by the experimental 
works, 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, 
should they deem it desirable to do so ? 


(23) Give ,particulars of any -other observations of 
importance which were recorded. 


(24) What inferences have been drawn from the experi- 
ment ? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal — 
excluding the cost of land and cost of sewers; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any loan. 
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No. 


No. 


The sand was found to be very heavy and the surface 
tends to set, so that very frequent raking is necessary. 


Under the conditions of the experiment, the material 
appeared to receive too great an amount of suspended 
matter. Judging, however, from the excellent quality 
of the filtrate obtained, it seems likely that the 
material is capable of dealing with a liquid containing 
but little suspended impurity, e.g., well clarified tank- 
effluent or filtrate from primary cab 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or ne 


“septie” action is produced. 


21 


GILBERT J. Fow.er. 
Signature of officer under whose direction the 
experiment was cunducted. 


3. L 
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Appendix 9C. Form C. 


UU Pheu aR teeta ate) Le See 
| Manchester. 


Name of Authority : ‘ 3 : s . 


Population of District — - . - - ¢ - = | 


Water Supply per head of the population ‘ 4 : 


Estimated or measured dry weather flow of sewage : 
Is any trade refuse taken into the sewers ? 
If so, state from what processes it is derived and, 


approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


“Name and qualification of chemist who has made the — 
analyses. 


: eee ee 


. (1) What: was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


..(3) State whether the chemicals were increased or de- 
creased according to the nature and volume ef the 
sewage treated, and give particulars of any such 
wariations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks. and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6b) What was the depth of these beds? - - - 


Ac) What was the nature and size of the filtering 
material ? 





- (8) Give particulars of measurements made from time 
during the experiment of the water-holding ca- 
pacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 








10) (a) What was the water-holding capacity at com- | 
‘ ) (@) mencement of experiment of the fine beds 


when filled with the filtering material ? 
(b) What was the depth of these beds? - ‘ i 


(:) What was the nature and size of the filtering 
material ? 


ROYAL COMMISSION ON SEWAGE DISPOSAL: ‘ 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT 
BEDS AFTER CHEMICAL PRECIPITATION. 2 


CrnpER SOREENINGS BED. 


| 550,000. 










{Domestic use - 17 
Tirenispugadees, 11 28 gallons per day. 


27,000,000 gallons per day. 
Yes. 


Breweries, dye and bleach works, galvanising works, — 
grease refineries, tanneries, manufactories of tar pro-- 
ducts, rubber goods works, tripe dressing works, 
mineral water manufactories. 


4 to 5 per cent. mostly enter the sewers. Storm overflow 
are provided at certain points which are supposed to — 
come into action at a dilution of 5 to 1, in certain cases, — 
however, they fail to answer their purpose. 


Gilbert J. Fowler, M.Sc. ; F.1.C. (Supt.) 
Edward Ardern, B.Sc. (Vict.) 

H. D. Bell, 

A.C. oda, unior assistants. 

E. Hadfield, 


Under the direction of G. J. Fowler (Supt.) 


Lime and copperas, 


Ca O 2°5 FeSO 4:7 He O 2:0 


Eleven tanks. Total capacity, 12,375,000. 


3,000 to 4,000 tons per week. About once a wee 


Continuous. 


2 feet 6 inches. 


Ordinary clinker screenings which have passed here lg 


t-inch mesh ; 6 inches at bottom of bed rough clin 


2 feet screenings. 





Capacity 


Date. in Gallons. 








m1 . 7 








April 8rd, 1900 - - 1,260 23 hours drainin . ‘ 
June 29th, 1900- - 1,224 2$ ours draining. 
January 7th, 1901 - 1,332 3 days’ rest. 


APPENDIX. 


' (11) (a) Give particulars of measurements made from 
; time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 

' was made after resting or not. 


(6) What was the water-holding capacity. of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


(12) State method of working of contact bed, ‘ec. 
0 number of fillimgs per day of twenty-four hours, 
and periods of (a) filling, (6) standing full, (c) 
emptying, and (e) resting. 


13) State by what method the settled sewage was dis- 
tributed on the beds. 


(14) What was the average quantity of sewage in gallons 
' dealt with daily ? 


(15) Was the quantity of sewage dealt with increased 
in time of storm ? 


If so, state to what extent, and how the revults were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


17) Give (a) the average of the analyses of the final 
effluent from the beds ; 
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March 21st—April 12th, 1900. 
1 filling (a) $ hour, (6) 2 hours, (c) 4 hour, (e) 13 hours. 
Then 2 flushes of tank-effluent between 12 noon and 
4p.m. = to 1 filling. 
Thus the amount dealt with = 2 fillings per day. 
April 13th—Decemter 26th, 1900, 
As above, with an extra filling at 9 p.m., cycle (a) 
hour, (6) 2 hours, (c) $ hour, (e) 8 hours. 
Total amount dealt with = 3 fillings per day. 


whe 


i 4 
JM pact of wooden shoots laid on the surface of the 
ed. 


2,570 gallons per day. 


No. 


Daily except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 
during the whole period from March 21st— December 
26th. 














| 
Incub ‘tor Test 3 min. | 
f Oxygeu Absorption. 3 oh : pes 
ale i ee Aa ie Putres- | Ammoniacal] Albuminoid | Nitrous | Nitric |-cyiorine 
: ‘ey us oe cibility. | Nitrogen. | Nitrogen. | Nitrogen. | Nitrogen. 
| | Before. After. 
_ Jala A) Ss zk al a 

| | 

7 . { 

Berek aie Pat. foiiw-te ‘57 43 0/190 0°98 0-069 | | 161 




















* The figures for 4 hours oxygen absorption, nitrogen determinations and chlorine represent the average of daily analyses from March 21st 
—August Ist. The incubator test figures are the average for the whole period. 


(b) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed ; 


e) the average of the estimations made of the solids 
in suspension in the final effluent. 
putrescible ? 


( ) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(19) Between what dates was the experiment conducted ? 


If there were any periods of rest, siate their | 


duration. 


(20) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(21) Was any nuisance caused by the experimental works ? 


(22) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


1213, 


Were these | 





| 





About 5 to 6 parts per 100,000. 


Nil. 


| The following numbers are the average of daily analyses 


of Crude Sewage for the half-year ending December 
26th, 1900 :— 














¥ se wi Tey Ammoniacal| Albuminoid | yiopine 
Absorption. Absorption. pavrogen. Nitrogen. 
11°11 | 5°49 2°23 0°59 17'0 





Commenced March 21st, 1900, still proceeding. 
Total rest (including Sundays), 74 days. 


Yes. 


-\ppendx 90, 


—_—_—— 


400 ROYAL COMMISSION ON SEWAGE DISPOSAL : 


Appendix 9C. (23) Give particulars of any other observations of 
importance which were recorded. 





(24) What inferences have been drawn from the experi- 
ment ? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any 
loan. 





It was found that in spite of its fine grade that the 
material remained open for a considerable time, raking 
being necessary about once a month. 

The surface has been removed to the depth of about 
four inches and the material piled in heaps on the 
surface of the beds. On the second occasion the 
heaped material was put back in place of that which 
was removed. In this way it appears possible to — 
prolong the life of a bed for a very considerable 
period. Recently the experiment has been tried of 
running the slurry obtained by washing the adjacent 
cinder filter on to the surface of the bed in question, 
in order to see if the mud would drain and be capable 
of removal from the surface of the bed, without 
injury to the medium. So far as this experiment 
goes it appears quite practicable to do this, and the 
experiment has its bearing on a choice of a method 
of washing the beds, should this at any time be 
necessary. 


The experiment indicates that the screenings from 
clinkers, which otherwise would be waste products, 
may be largely employed in covering the surface of 
contact beds, serving to arrest suspended matters, 
thus protecting the lower portions of the filter and 
forming an active nitrifying layer on the surface. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000 and that the various compounds 
Bt 


of nitrogen may be stated in terms of nitrogen, thus :-— 


Ammoniacal nitrogen ; 

Albuminiod nitrogen ; 

Nitrous nitrogen ; 

Nitric nitrogen ; ; a 
Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 


“septic” action is produced. 


GILBERT J. FOWLER. 


Signature of ofticer under whose direction the 
experiment was conducted. 


tl tals 
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Form C, Appendix 90, 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT 
BEDS AFTER CHEMICAL PRECIPITATION. 


Spent Iron Ore Bed. 





_ Name of Authority - , - - - 4 - | Manchester. 


Population of District - -— - -aiael - - | 550,000. 


Domestic use 17) 98 gallons per day. 


| Water Supply per head of the population — - - - Trade purposes 11 f 2 


r Estimated or measured dry weather flow of sewage - | 27,000,000 gallons per day. 
Is any trade refuse taken into the sewers? - 3 - | Yes. 


If so, state from what processes it is derived and, 
approximately, what percentage of the total 
dry weather flow of sewage is made of trade 
refuse. 


Is the storm, soil or surface water, wholly or partially. | Mostly enter the sewer. 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted | Gilbert J. Fowler, M. Sc., F.C. (Supt.) 
Edward Ardern, B.Sc. (Vict.) 

H. D. Bell, 

A Gy Oda unior Assistants. 

E. Hadfield. 


Name and qualification of chemist who has made the | Under the direction of G. J. Fowler (Supt.) 
analyses. 


(1) What was the nature of the chemical or chemicals | Lime and Copperas. 
used ? 


(2) What was the normal proportion of chemical or | CaO 2°5. Fe. So, 4°7 H,O. 2:0. 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any | 

——~such variations. | “ 


_{4) What Sater the capacity in gallons of the subsidence | Eleven tanks. Total capacity 12,375,000 gallons. 
tanks ? 


(5) State what. quantity of sludge was produced weekly | 3,000 to 4,000 tons per week. 
in the subsidence tanks, and at what intervals About once a week, 
the sludge was removed. 


(6) State whether the flow of sewage through the sub- | Continuous. 
sidence tanks was continuous or intermittent. 


{7) (a) What was the water-holding capacity at 
commencement of experiment of the coarse 
beds when filled with the filtering material ? 


(6) What was the depth of these beds ? 3 feet. 


(c) What was the nature and size of the filtering | Spent iron ore. 
material ? 6in. large lumps at bottom, 2 feet coarse material 


(about lin.) 6in. fine material which has passed 
through hin. mesh. \ 





(8) Give particulars of measurements made from time to 








Capacity i 
time during the experiment of the water-holding Date. Callows, F Remarks. 
capacity of coarse beds, stating in each case * a 
whether the measurement was-made after resting : 
or not. January 7th, 1901 1,548 2 days’ rest. 





{9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. | 


(10) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds | 
when filled with the filtering material ? 


(0) What was the depth of these beds ? 


(e) What was the nature and size of the filtering 
material ? 





“ Appendis 9, (11) (a) Give particulars of measurements made from time 
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to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether’ measurement was made 
after resting or not. ° 


(b) What was the water-holding capacity. of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please-give the 
duration of the resting. 


(12) State method of working of contact beds, ¢.e., number 
of fillings per day of twenty-four honrs, and 
periods of (a) filling, (2) standing full, (c) empty- 
ing and (e) resting. 


(13) State by what method the settled sewage was 
distributed on the beds. 
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(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. . 


(16) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds ; 





Three Minutes. 











Oxygen Oxygen Absorption, 
Absorption. ‘ibility, 
Four Hours. Before. After, & y- 
Incubator. 
2°31 1°59 1.48 64/98 





DISPOSAL : 








No. of fillings | 





Date. per day. Time of filling. 
: 53 
Aug. 25 to Jan. 17 2 8 a.m. to 12 noon, 
1901 3 8 a.m., 12 & 9 p.m. 








(a) 4, (d) 2 hours, (c) } hour, (e) remainder of time, 


By means of wooden shoots laid on the surface. 


No. 


Daily except Sunday. Samples shaken before analysis. 


rine f 


+ 
‘ 


The following numbers are the average of daily analyses 
from Aug. 25—Dec. 26, 1900. | 


yy 











Ammoniacal | Albuminoid Nitrous Nitric ay 
Nitrogen. Nitrogen. Nitrogen. | Nitrogen. Cio " 
1:97 “109 “051 030 16°4 g 
Mn J 








(b) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the 
solids in suspension in the settled sewage as it 





went on to the coarse bed ; 


(e) the average of the estimations made of the 
solids in suspension in the final effluent. 
Were these putrescible ? 


(18) Give a typical analysis of the crude sewage to which 
. the experiment relates. 





(19) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration. 


(20) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(21) Was any nuisance ,caused by the experimental 
works 4 
(22) Is the experiment still proceeding ? | 


If so, may the Commission inspect the works, should | 
they deem it desirable to do so % 


The figures for four hours’ oxygen absorption, nitroger 
determinations and chlorine refer to average frot 
September 13th to October 10th, 1900. , ; 


About 5 to 6 per 100,000, 
Slight. 


The following numbers are the average of daily ie 
of Crude Sewage for the quarter ending Decembel 
26th, 1900. ¥ 








id 
Four hours 3 mins. P z a 
Ammoniacal | Albuminoid 
Oxygen Ab- Oxygen : Chlorine. 
sorption. Absorption. Nitrogen. Nitrogen. mh 
11°46 5°47 2-01 166 


0 61, : 












Commenced August 28th, 1900—still proceeding. _ 


Every Sunday and from December 6th to 13th. Fi 
occasionally missed at week ends. 


No. 


Yes. 
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(23) Give particulars of any other observations of | Owing to the fineness of the material on the surface and Appendix 9C. 
importance which were recorded. its tendency to bind together, the bed soon became es 
tight and took the water very slowly, thus requiring 
frequent attention. 


On December 17th, 1900, the top 3 inches were removed, 
after which the bed worked considerably better as 
regards clogging of surface. 


(2) What inferences have been drawn from the | The special character of the material co hes ieee offered 
experiment ? no particnlar advantage, as there was little nitrification 
and the samples were sometimes putrescent, even with 


only 2 fillings per day. 


(25) If it is considered that it would be practicable to 
-adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per hy Se new oP, 
head of constructing the works of disposal— Ve 2 
excluding the cost of land and cosvu of sewers. 


(>) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. Born Patios ie 





Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds ?of 
nitregen-may be stated in terms of nitrogen, thus :— 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen ; 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 
‘septic ” action is produced. 


GILBERT J. Fow mr. 


Signature of officer under whose direction 
the experiment was conducted. 
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Appendix 9C. Forme 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT 
BEDS (SINGLE CONTACT) AFTER CHEMICAL PRECIPITATION, 





Name of authority suture oud -to yepgvertoolernge aay Oldham Corporation; , 

Population of district - - = - - - - | 155,865, 

Water supply per head of the population - - - | 22% gallons per day. 

Estimated or measured dry weather flow of sewage - | 4,000,000 gallons per day (estimated). . 
into the sewers! = - - - | Yes. Small quantities of tripe boiling refuse, brewing 

Ree Leese ne oe refuse, dye-water refuse, and! foul water, from lodges of 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


cotton mills; this latter is the worst we have to deal 
with, but the total quantity of trade refuse is a neglige- 
able quantity. 


Is the storm, soil or surface water, wholly or partially, | Partially excluded. Over 4-inch rainfall. 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - | Dr. James B. Wilkinson, Medical Officer of Health. 


Name and qualification of chemist who has made the | A.S. Wylie. 
analyses. 


(1) What was the nature of the chemical or chemicals used? | Lime water and ferrous sulphate (green copperas). 


(2) What was the normal proportion of chemical or | Lime water, 4 grains per gallon. Ferrous sulphate, 





chemicals (in grains per gallon) used ? 1 grain per gallon. a 
(3) State whether the chemicals were increased or | Yes, quantity increased or decreased according to volume 
decreased according to the nature and volume of of sewage by means of automatic machinery, designed 


the sewage treated, and give particulars of any by Mr. H. H. Law. 
such variations. 


(4) What is the capacity in gallons of the subsidence tanks? | 2,116,800 gallons. alt 


kly quantity as each tank was 
(5) State what quantity of sludge was produced weekly | Unable to state the weekly q ; 
in the subsidence tanks, and at what intervals working on an average 3 months before it was cleaned _ 
the sludge was removed out, at the end of that time there was a depth of about — 
2 ft. 4 in. of sludge in each tank ; about 10,500 cubic 
feet of wet sludge. ; . 


(6) State whether the flow of sewage through the subsi- Continuous. 
dence tanks was continuous or intermittent. me. 


(7) (a) What was the water-holding capacity at com- Cubic capacity estimated at 40 per cent. 


mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - - | 2 ft. to2 * 9 in. pi Paar 
; : : ; All the filters were made of furnace clinkers. pieces 
) ee ae the petures eae Age OL ine a ema which passed through a 4-inch screen were rejected. 


Material was not graded in the filters. 


(8) Give particulars of measurements made from time to | No observations made 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 4 





(9) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(10) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? 


(c) What were the nature and size of the filtering 
material ? 


(11) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, | 
stating in each case whether measurement 
was made after resting or not. 


(6) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


(12) State method of working of contact beds, i.c., num- | Each bed was filled twice in 24 hours. 
ber of fillings per day of twenty-four hours, and (a) filling—+ to ? of an hour. 
periods of (a) filling, (4) standing full, (c) empty- (6) standing full—2 hours. 
ing, and (e) resting. (c) emptying—about 2 hours. : 
(e) resting—interval between Ist and 2nd filling 
2 hours at least. 


(13) State by what method the settled sewage was dis- | Distributed over beds by means of wooden carriers. 
tributed on the beds. 





an 


eee Pang 


4 
? 





. 
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(14) What was the average quantity of sewage in gallons 
dealt with daily ? 


(15) Was the quantity of sewage dealt with increased 
in time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(16) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(17) Give (a) the average of the analyses of the final 
effluent from the beds. 


(6) the best analyses of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids _ 
im suspension in the settled sewage as it went | 


on to the coarse bed. 


(¢) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(18) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(19) Between what dates was the experiment conducted 2 


If there were any periods of rest, state their duration 


(20) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths. 


(21) Was any nuisance caused by the experimental 
works ? 


(22) Is the experiment still proceeding? - - : : 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(23) Give particulars of any other observations of import- 
ance which were recorded. 


(24) What inferences have been drawn from 


; the experi- 
ment ? 


(25) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per head 
of constructing the works of disposa]— 
excluding the cost of land and cost of sewers 


(6) what would be the estimated annual cost per head 
of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Note 1.—It is requested that all analyses may be state 


nitrogen may be stated in terms of nitrogen, thus :— 











484,000 gallons per acre. 


No. 


Samples were taken daily, were analysed the day follow- 


ing. Samples were not filtered through filter paper, 
and were not allowed to clear by standing. Each 
sample was well shaken before being analysed. 


‘91 of a grain of oxygen per 100,000 absorbed in 4 hrs. test. 











19 A i] he ammoniacal nitrogen. 
Sg aad fy »  albuminoid nitrogen. 
8°57 mf * * chlorine. 
June 22nd, 1898. _ Pontes | 
Oxygen absorbed | Ammoniacal Albuminoid ChissHe 
4 hours. nitrogen. nitrogen. ; 
21 ieee aie SUB G7, ofp ao 
July 20th, 1898. | | 
3°44 | 5°34 ys) | 10°5 











All estimated as parts per 100,000. 
None made. 
@ 


Of 90 samples that were incubated 50 kept good, and 
40 were putrescible. No estimations were made of 
solids in suspension in the final effluents. 














Oxygen absorbed | Ammoniacal} Albuminoid | 4) -- 
{ hours. nitrogen. nitrogen. Chlorine. 
£53 | 40 Madre a | 13'4 


hen Tae ___ parts per 100,000. 


From beginning of 1897 to end of 1898, 





Yes. Filters rested every Sunday, and also periods of 


two to three weeks when necessary. 


None made. 


The sewage of Oldham can be effectively purified without 
using chemicals as an aid to precipitation. 2gvung 

That the chemicals are an unnecessary expense, and, 
rather hinder the work of the bacteria beds than assist 
it. It is necessary, however, to add lime to the sludge 
to enable it to be pressed. 


See answer to 24. 


d in parts per 100,000, and that the various compounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


ug, Vote 2.—The expression “Subsidence tanks ” 
Septic” action is produced. ; 


1213. 


is intended to denote tanks which are used so that little or no 


JAMES B, WILKINSON, M.D, C.M., D.P.H. 


Signature of Officer under whose direction the 
experiment was conducted, 


Medical Officer of Health. 


SSE 
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Appendix 9C .Form D. 


EXPERIMENT ON THE 


ROYAL COMMISSION, ON’ SEWAGE DISPOSAL : 


TREATMENT OF SEWAGE IN SUBSIDENCE TANKS. 
AND CONTACT BEDS. 1 








Name of authority; 2, acbr ag tawntle ten sate iF 


Population of district — - A é p : s 


- | Ashton-in-Makerfield U. D. Council. 


- (Estimated) 20,000. 
4 


Water supply per head of the population - - - | 


Estimated dry weather flow of sewage - - . uh 


Ts any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ! 
J 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. - 


(1) What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 


the sludge was removed. 


(3) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent. 


-(4)(a) What was the water-holding capacity at com- 


mencement of experiment of the coarse beds | 


when filled with the filtering material ? 


(>) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(5).Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of coarse beds, stating in each 
case whether the measurement was made after 
resting or not. 


(6) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


Tf the measurement was made after resting, please 
give the duration of the resting. 


(7) (a) What was the ‘water-holding capacity at com- 
mencement of experiment of the fine beds when 
filled with the filterizig material ? 


(b) What was the depth of these beds ? 


| 
| 





(Estimated) 26,000 gallons. 





c) What was the nature and size of the filtering | 


material ? 


8 to 19 gallons per day. 
8 water supply. 

2 other sources. 

2 subsoil. 


13 to 15 gallons per day. 






















No trade refuse dealt with in the districts under notie 
Population, coal mining industry. 


In the districts dealt with storm water from roads and 
roofs partially is allowed in sewers. So subsoil 
water also gets in. In the district generally both 
storm, subsoil and surface water are carried by 
separate surface water drains. ; 


John W. Liversedge, Surveyor. 


Constructed July, 1900. 18ft. by 6ft. by 2ft. 6ins. deep. 
Capacity 1,600 gallons. ae 
No actual measurements have been taken. The amount 
of dry sludge barrowed from the works since July, 
1898, to the present, has been about 8 tons in addition 
to the sludge in the body of the beds: ad ae 


Continuous flow. if 


a “a 


No actual measurement of such capacity was taken. 
T estimated the water capacity at half the cubic 
contents of the rough cinders, or total holding 
capacity level to bed of cinders, 31,500 gallons.” 


Fi 


aft. Gin. to 4ft. for first contact, or average depth, 
3ft. 9in. Second contact—2ft. to 3ft, 6in., average, 
3ft. 31n. . ‘a 


Hard cinder clinker from local collieries. First con 
all clinker retained on lin. screen, large pieces brokei 
to 31n, or 41n. 3 


No experiments have taken place, but from. persona 
observation reducing has taken place. In fact, I have 
during the past fortnight considered it advisabl 
have 8 ins. of cinders, the top layer, taken off 
screened on 1-in. screen, the rough cinders put ba: 
and the detritus removed. New cinders added 
make up the depth. Owing to the surface 
getting into the sewers quantities of road grit fo 
its way into the deds, previous to putting down 
subsidence tank, and at present the small tanl 
down is not adequate to effect proper preliminar 


subsidence. ; 
- ef ny ’ 


No. experiments. 


3 ft. to 3 ft. 6 in., average 3 ft. 3 in. 


All cinders passed through the li-n, screen. 
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(8) (4) Give particulars of measurements made, from | 


time to time during the experiment of the water- 
» holding capacity of the fine beds, stating in each 
~ case whether measurement was made after resting 
or not. 


(6) What was the water-holding capacity of fine beds 

+». 9% -atend of experiment? If the measurement 
was made after resting, please give the 
duration.of the resting. 


(9) State method: of working of contact beds,:<e., 

- number of fillmgs per day of twenty-four hours, 

-.-* and periods of (qa) filling, (6) standing full, 
(c) emptying, and (e) resting. 


(10) State by what method the: settled sewage was 
*» distributed on the beds. 


(11): What was the average 


¥ 


quantity of sewage in 
» gallons dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results 
were affected by such increase. 


(13) State at what intervals analyses of the effluent 
were made and whether the samples were filtered 
through filter paper or allowed to clear by 

standing before being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(6) the best analysis of the final effluent and date 
when sample was taken ; and 


» () the average of the estimations made of the solids 


in suspension in the final effluent. Were 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
» the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration. 


17) Give particulars of any observations which may 
have been made of the temperatures of the 
contact beds at different depths. -» . ....° 


“6 1UCG 
" 
\ 


18) Was any nuisance caused by the experimental 
works / 


‘ 


19) Is the experiment still proceeding ? 


If so, may“the Commission inspect the works, should 
they deem it desirable to do so ? 


1213. 








No experiments conducted. d (i 


No direct experiment has been conducted, but from 
observation it would appear that the fine beds in the 
works under notice did not diminish in capacity 
as the rough beds referred to. 


Number offillings, 1, 2, or 3, depends on dry or wet 
weather flow. First Contact.—(a) filling, dry weather, 
8 hours to 10 hours, (6) 2 hours to 4 hours, (c) 2 hours 
to 4 hours, (e) 8 or 12 hours, sometimes 16 hours ; 
these times are halved or further reduced in periods 
of rain. Second Contact.—Effluent from first contact 
18 spread over as great an area as possible, and 
percolates gently through the fine cinders ; better 
results were perceived by this system than by closing 
the outlet valve and filling the bed full, with emptying 
and resting periods. The aeration of the bed seemed 
more complete. 


By means of half-pipes, stoneware, run diagonally and 
across the beds, and changed from time to time. 


Dry weather 12,000 to 16,000 gallons, wet weather 
25,000 to 50,000 gallons and over; the latter quantities 
unperfectly dealt with. 


Yes. 


The result of admitting storm water has the effect of 
chilling the beds and rendering less active the bacteria, 
and better results are noticed from crude sewage with 
high temperature than from diluted sewage by storm 
water. I do not think more than 3 or 4 times the dry 
weather flow should be put through crude sewage 
beds, but that land or separate storm beds would be 
advisable. 


No analysis. 


July, 1898, to the present time. 


Short periods of rest in summer; each bed aout one 
month, 


The beds have not been affected by frost—that is, the 
working has not been discontinued. No notes of 
temperature have been taken. But greater activity of 
insect life and better effluent have been noticed in 
summer than winter. 


No; no complaints whatever. The effluent passing 
from the works has passed into the brook, and been 
used for steam-generating purposes. There has been 
some slight smell noticeable since the small subsidence 
tank was laid down ; before no smell was perceptible. 


Yes. 


he works are still in operation, and I feel sure my 
Council would offer your Commission every facility 
if you thought it desirable to inspect the works. 


*y) 


yet 


3M Q2 
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Appendix 9C, (20) Give particulars of any other observations of 
importance which were recorded. 





(21) What inferences have been drawn from the 
experiment ? 


(22) If it is considered that it would be practicable to 
ras this system for the disposal of the whole 
of the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers; 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system 
excluding the annual repayment of any 
loan. 





IT consider it desirable: 1. That a preliminary subsi- 
dence chamber and tanks be constructed to prevent 
grit and paper and solids getting on the surface of the 
beds and clogging them. 2. That storm water 
should be limited as far as possible from passing into 
beds which are intended to break up and liquefy solids, ~ 
as the cool water has the effect of retarding the action . 
of the beds, and that fine cinder filters or land for this 
purpose might with advantage be used. The beds 
work better after the season of rest. 

A black effluent from the first series will give a clear 
effluent from the second series, whereas a milky effluent 
from first gives often a milky effluent from second. 

The effluentein winter not quite so good as in summer, 
The fine beds should not have material of less mesh ~ 
than } in. 1 inch to } inch works satisfactory. 


That it is not absolutely necessary to construct expen- 
sive concrete and brick beds where clay land is obtain- 
able except for the detritus or settling tanks. The 
works, including Lowe Bank and Garswood, which deal 
with population of 2,500, cost £450, were constructed 
out of current rate. Of this amount, £150 was spent in 
wrought iron fencing and £20 in roads, leaving nett cost 
of works at £280. The results arrived at have en- 
couraged my Council to extend the system, and beds 
of a similar nature have been constructed, to deal with 
a population of 10,000, and for which purpose 1} acres 
of beds have been provided, the cost of which will be 
£1,100, ; these beds will be working in the course of one 
month and no sewage has yet been fe through them. 

An area of land is being provided at Garswood and Lowe 
Bank for storm water, and steps are being taken to take 
out all the storm water possible from the sewers. _ 


Yes, if required. 
£110 per 1,000 of population, or, say 2s. 6d. per head, —— 


One man could look after works dealing with a population 
of 1,000, with slight help at times. One man would 
be required to attend on smaller works, which would 
increase the cost. It has cost for maintenance £60 per 
annum for Lowe Bank and Garswood Works, or about — 
6d. per head of population per annum. . 


Note 1,—It is requested that all analyses may be stated in parts per 100,000, and that various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “Subsidence tank” is intended to denote tanks which are used so that little or no 


“Septic ” action is produced. 


Joun W, Liverseper, Surveyor. 


Signature of Officer under whose direction the 
experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS. (SINGLE CONTACT.) 


eenithoritye = = = =, lh A) Blneyoris 


Population of district = - L i P ‘“ 3 , 


Water supply per head of the population . “ ‘ 


Estimated or measured dry weather flow of sewage » 


Is any trade refuse taken into the sewers? = - - - 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ! 


Ofticer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 





(1) What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what interva Is the 
sludge was removed. 


{3) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(5) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(6) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 


(8) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 
was made after resting or not. 


(0) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


{9) State method of working of contact beds, z.e., number 
of fillings per day of 24 hours, and periods of 
(a) filling, (6) standing full, (c) emptying, and 
(e) resting. 


(10) State by what method the settled sewage was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
. dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ! 


If so, state to what extent, and how the_ results 
were affected by such increase. 








Burgess Hill Urban District Council. 
5,000. 

18 gallons per day. 

About 100,000 gallons per day. 

No. 


Only partially excluded. 


Surveyor E. Brown. 
R. A. Cripps, F.I.C. 





750 gallons. 


Usually filled in a week and emptied in a week. 


Continuous when used. The tanks are in duplicate and 
one is in use while the other is emptied. 


No coarse beds. 


9,000 gallons. 


3 ft. 6 in. deep, 
Mainly furnace clinkers, some coke passed through a 
+-in. screen and rejected by a 4-in. screen. 


This has not been done, but the capacity is very little 
reduced in six months’ use. 


Not been measured. 


Worked automatically, average time of filling two hours, 
and worked in a set of four beds, each bed filled three 
times rer day. 


(a) Average - - - 2 hours. 
b ” i vee ” 

(c) ” 3 x: 13 ” 
(e) ” - 23 5 


Distributed by automatic gear through valves, pipes and 
channels. 


About 100,000 gallons. 


Yes. 


More than doubled, but the results remain about the 
same, dilution of sewage compensates for the increase 
of flow. 
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Appendix 96. (12> State at what intervals analyses of the effluent were 
— made and whether the samples were filtered 


| 
| 


through filter paper or allowed to clear by stand-_ 


ing before being analysed. 


(14) Give (a) the only analysis of 
the beds. 


* 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the farm. 


(e) the average of the estimations made of the 
in suspension in the final effluent. 
these putrescible ? 


Were 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what.dates was the experiment conducted. 


If there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? - - = a 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(20) Give particulars of any other observations of im- | 


portance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ¢ 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(«) what would be the.estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(4) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Vote 1.—It is requested that all analyses may 
nitrogen may be stated in terms of nitrogen, thus :— 


the final effluent from | 


solids . 


at id 


® 
ROYAL COMMISSION, ON SEWAGE DISPOSAL: 


Only one analysis has been taken. No. 


Total solids — - - - ~ 81°42 parts per 100,000. _ 


Solids in-suspension- - “2 1d ” ” 
| Chlorine - = a > +1 86 ” ” ” 
| Ammonia(N as) - - = 3°85 gtiy 13 TO Spt 
| Albuminoid.ammonia... -..., -) 924 (7000 Gee 
Oxygen absorbed in three hours *554 5 





| 
| 
| 


| 
| 
} 
| 
| 
| 


” ” 


Nitrites -  - - - - very large traces. " 
.Nitrogen as nitrates - - ‘447 parts per 100,000. 
101°42. tone 


' 
2-14. No evidence. 


Total solids = - ¢ Ka Fi 


172°14 parts per 100,000. 
Solids in suspension - = TORSO" oe Se 
| Chores" 0 o's) SCG TES ee ee 
|; Ammonia (as.N)i[)- jejocyjs tr WLTZON Rd fy 
Albuminoidammonia - - 400 4 yoy 
Oxygen absorbed. in. three hours... 8°08 .jy- ogg gy 
Nitrites f=) o- ey) ye. = 18 Bene 


Nitrogen as nitrates SAN At “4 fin “ss 


Beds haye been working continuous for four ‘months. 
previous to the analysis being made. f a 


Was not taken, but notices effluent was often brighter’ 
on bright sunshiny days. 


| None. 








mS! 


The beds are still in use. ) | 


| Yes, 


ae 


These beds are used as a’ supplemental treatment to a 
clay sewage farm. It has been found that in summer 
or very dry weather the clay cracks and the purifica- — 
tion was very imperfect, and the stream into which the 
effluent discharged became polluted, but since the 
introduction of the bacteria beds, through which all 
the effluent from the farm passes, the stream has been 
cleansed, and little, if any, evidence is now seen that a. 
sewage effluent, discharges into the stream. 


Up to the present date we have found the beds effect alk 
that was expected, and we propose to continue them — 
in connection with the sewage farm. ) 


a 


The whole of the sewage is treated by this system. j 


The beds cost 7257. 


No calculations made. ( 


‘ 


be stated in parts per 100,000, and that the various compounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 


Total organic nitrogen. 


Note 2.—The expression ‘Subsidence tanks” is intended © denote tanks 


“ Septic” action is produced. 


,. 


which are used so that little or no 


Epw. Brown, . | ' 
Signature of Officer under whose direction 


2e\UN08 the experiment was conducted. — 7 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT BEDS. 
4087 (SINGLE CONTACT.) 





Name of authority - 


- | Corporation of Croydon. 


The following replies relate to South Norwood Farm only :— 


Population of district - yi 7 # . a 


‘Water supply per head of the population . : 
Estimated dry weather flow of sewage - - - - 


Is any trade refuse taken into the sewers? = - - | 


If so, state from what processes it is derived, and, | 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. _ 


Is the storm, soil, or surface water, wholly or partially, 
__ excluded from the ordinary sewers ! 


| 
{ 
| 
| 


Officer under whom the experiment has been conducted 


Name and qualification of chemist 
analyses. 


@) 


who has made the 


What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 


in the subsidence tanks, and at what intervals the | 


sludge was removed. 


(3) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 
(4) (a) What was the water-holding capacity at com- 
ha mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - 


(c) What were the nature and size of the filtering 
material ? 


(5) Give particulars of measurements made from time 

to time during the experiment of the water- 
holding capacity of coarse beds, stating in each 
ease whether the measurement was made after , 
resting or not. : 


if 


(6) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please - 
give the duration of the resting. 


(7) (a) What was the water-holding capacity at com- | 
mencement of experiment of the fine beds | 


when filled with the filtering material ? | 
(6) What was the depth of these beds? - - oh 


(c) What were the nature and size of the filtering 
material ? 





(8) (a) Give particulars of measurements made from 

__. time to time during the experiment of the 

water-holding capacity of the fine beds, stating 

in each case whether measureiient was made 
after resting or not. 

(6) What was the water-holding capacity of fine beds 

| at end «f experiment? If the measurement 

was made after resting, please give the dura- | 

tion of the resting. | 


(9) State method of working of contact beds, 2¢., 

_» number of fillings per day of 24 hours, and periods 
of (a) filling, (6) standing full, (c) emptying, and 
(e) resting. 


(10) State by what method the settled sewage was distri- | 
} buted on the beds. . 


(11) What was the average quantity of sewage in gallons 





dealt with daily ? 


21,000 draining to this farm. 
25 gallons per day. 
600,000 gallons per day. 


Very little, excepting from slaughter-houses. 


Partially, 


Mr. John Figg, the 


ge, Farm Manager. 


Mr. Farmer, the Corporation Farm Analyst. 
The open outfall sewers on the farm through which the 


sewage passes to the contact beds, and usually have 


about 25,000 gallons of sewage in them slowly passing 
to the beds. — ‘ovina: 


About one cube. yard a week, whichis removed monthly. 


Continuous. 


From a test made in a measure by filling water into the 
ballast it held 50 per cent. of water. 


3 ft. 10.in, 
Burnt ballast rejected by a sieve with inch mesh. 


No measurements have been taken; the level of the 
beds is too high to do this with any accuracy. 


No particulars taken. 


No fine beds constructed. 


Two fillings in 24 hours, but on Sundays only one filling. 
hea : (a) 1 hours, (4) 2) hours, (c) 13. hours, (e) 24 
10urs. 


By earthenware half-pipes on the top of the beds. 


About 450,000 gallons 
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Appendix 9. (12) Was the quantity of sewage dealt with increased in 
=e time of storm ? 
Tf so, state to what extent, and how the results were 
affected by such increase, 

(13) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 
(6) the best analysis of the final effluent, and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent, and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as 1t went 
on to the coarse bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(15) Give atypical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which may 
have been made of the temperatures of the con- 
tact beds at different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? - - . - 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of im- 
p A Mi 
portance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ¢ 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


No. At: such times storm water passes through other 
sedimentary tanks, and then over the land by broad 
irrigation. 


Analyses of the effluent are made weekly from one bed 
in rotation, and they are shaken before analyses. 





























Oxygen absorbed 
. Aibu- 
— ——_,————!Chlorine. Ammoniacal minoid Date. 
Nitrogen. | nitrogen 

+ hour. |4 hours. A 
(a)* -| 195 | e18 | 85 | 218 | 032 | oy 
(by* 0-41 | 0-92 5°7 0°36 o-12 | Nov. 180%, 
(c)* 111 2°73 8°5 3°6 0°54 Dec. 24, 1900. 

* Coarse bed. 

42°8, 
57. Sometimes slightly. 





| 


Oxygen absorbed. | 


| Ghioring Ammoniacal| Albuminoid 


Nitrogen. | Nitrogen. 





thour. | 4 hours. 








3°82 701 | 8:7 8:09 101 


a 





The experimental bed has been in constant use since 
April 16th, 1898, with three partial rests of a fortnight 
each, when the bed was filled once a day instead of 
twice. 

The other five beds have been in use from one to six 
months without a rest. 


None taken. ' ic 


\ 


None. | 


: 1 

Permanent works have been constructed for three- 
fourths of the dry-weather flow. The works can be 
seen any time without any notice. 


The land upon which the effluent from the contact beds 
flows is a stiff soil overlying the London clay, the soil 
varying from 9 to 12 inches in thickness, 

The solids from the sewage are now kept from covering — 
the surface of the farm, allowing the soil to aerate, 
and the appearance of the farm is very much improved, 
as also the effluent from it. 


The single contact (coarse bed) is a most valuable assist- 
ance to broad irrigation, and enables an area of land 
to cleanse double the quantity of sewage that it would 
do without the contact beds. hk 


Our experience is only with one contact (coarse bed), the 
effluent still passing over the land in broad irrigation 
as it did before the contact beds were made. 


(a) Our cost for the beds has been 2s. 6d. per head 
for construction. 


(6) The cost of working the contaet beds, including 
the extra pumping, will be about 14d. per head 
per annum. : 


Fr 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of — 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 


Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “Subsidence tanks” is intended to denote tanks which are used so that little or no 


Septic ” action is produced. 


January 25th, 1901. 


_ T. Waker, Borough Engineer, 
Signature of Officer under whose direction” 
the experiment was conducted. 
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PERMANENT WORKS FOR THE TREATMENT OF SEWAGE IN SUBSIDENCE 
TANKS AND CONTACT BEDS (SINGLE CONTACT). 





Name of authority - iy NL eek ae Se, Wee 
Population of part of district referred to - ‘ - - 


Water supply per head of the population - SD os toe 


Estimated or measured dry weather flow of sewage - | 


Is any trade refuse taken into the sewers? = - - - 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse. 


Is the storm, soil, or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the works are conducted - a * 


Name and qualification of chemist who has made the | 


analyses. 


Appendix 9C. 





: The Hunslet Rural District Council. 
| Estimated at 2,000. 


8 gallons per day. 





Partially, 


Dr. Buck, M.O.H., Rothwell, Leeds. 


None made. 
| 


er SS SS SS SS SS SSS 


(1) What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly | 
in the subsidence tanks, and at what intervals the | 


sludge was removed. 


(3) State whether the flow of sewage through the subsi- 
dence tanks was continuous or Intermittent. 


(4) (a) What was the water-holding capacity at com- 


mencement of experiment of the coarse beds | 


when filled with the filtering material ? 


(b) What was the depth of those beds? - - -. 
(c) What were the nature and size of the filtering | 


material ? 


(5) Give particulars of measurements made from time to 


time during the experiment of the water-holding | 


capacity of coarse beds, stating in each case 


whether the measurement was made after resting | 


or not. 


(6) What was the water-holding capacity of the coarse | 


beds at end of experiment * 


If the measurement was made after resting, please 
give the duration of the resting. 


(7) (a) What was the water-holding capacity at com- 


mencement of experiment of the fine beds | 


when filled with the filtermg material ? 
(6) What was the depth of these beds ? 


(c) What were the nature 
material ? 


(8) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stat- 
ing in each case whether measurement was 
made after resting or not. 


(6) What was the water-holding capacity of fine beds 


at end of experiment? If the measurement 
was made after resting, please give the dura- 
tion of the resting. 


(¥) State method of working of contact beds, 7.e., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (4) standing full, (¢) empty- 
Ing, and (e) resting. 


(10) State by what method the settled sewage was distri- 


buted on the beds 


1213, 


and size of the filtering 


20,310 gallons. 


225 cubic ft. sludge weekly. Removed fortnightly. 


Continuous. 





| +5 feet. 


Bottom, 1 ft.6in. = - 
Middle, 2ft.0in. - - 
Top, Tie G aero 


2% in. broken stones. 
Broken clinkers. 
Coke breeze. 


» Only one class of beds. 





Filled in, 2 hours ; standing full, 2 hours ; emptying and 
resting, 4 hours. 





| 
} 


Channel and pipes from settling tanks. Wooden spouts 
across centre ot contact beds. 


3N 
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Appendix 9C (11) What was the average quantity of sewage in gallons 
a dealt with daily ? 


(12) Was the quantity of sewage dealt with inereased in, 


time of storm ? 


Tf so, state to what extent, and how the results were 


1 


affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made, and whether the samples were’ filtered 
through filter paper, or allowed to clear by stand- 
ing before being analysed. Glin | 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


(b) The best analysis of the final effluent, and date 
when sample was taken, and 


(c) The worst analysis of the final effluent, and date , 


when sample was taken. 


(d) The average of the estimations made of the 
solids in suspension in the settled sewage as 
it went on to the coarse bed. 


(e) The average of the estimations made of the solids 
in suspension in the final effluent. 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. . . 


(16) Between what dates was the experiment conducted 7 


If there were any periods of rest, state their dura- 
tion. 


(17) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(18) Was any nuisance caused by the works?- = - 


419) Is the experiment still proceeding ? 


If so, may .the Commission inspect the works, 
should they deem it desirable to do so? ° 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers ? 


(6) What would be the estimated annual cost per 
head of purifying the sewage of this system — 
excluding the annual repayment of any loan ? 


Were | 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


Yes, very much. 


| 
| None made. 


Been working 4 or 5 years. 











Yes. 


West Riding Rivers Board Inspector has frequently 


expressed his satisfaction with the effluent. 


_ That the system, if properly worked, is very efticient in 
dealing with domestic sewage, but neglect in manage- 
| ment would soon tuin the beds and render them 
' - worthless. 


- Ten shillings per head. 


Sixpence. 





Note 1.—It is requested that all analyses may be stated im parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitregen ; 

Total organic nitrogen. 


_— 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 


“septic” action is produced. 


JOSEPH ‘BUCK. 


Signature of Officer under whose direction 
the experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS ‘AND CONTACT 
BEDS ean CONTACT. 


Name of authority - 


Population of district 


Water supply per head of the re 


Estimated or measured dry weather flow of sewage- 
. rae, a j 


Is any trade refuse taken into the sewers? -" 


If so, state from what processes. it is: derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or: partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been condueted. 


Name and qualification of chemist by has: made the 
analyses. 


i 


— et Ae + is 


- , Keighley Corporation. 
| About 41,000. 


About 32 gallons per day for domestic and trade 
purposes. 


115,000 gallons per hour during daytime, or about 
1z million gallons per day. 


Yes. 


Woolcombers’ suds, tanneries, yarn washing, magma or 
grease, dyewater, about 20 per cent. 


| Partially. 


Borough Engineer. 


Rimmington & Son, Chemists, Bradford ; Richardson, 
City Analyst, Bradford. 


LEE a a ema eeniinl 


(1) What is the capacity in gallons of the subsidence 
tanks ? 


‘5 State what quantity of sludge was produced weekly 
in the subsidence tanks, and at Ww at Mega the 
shidge was removed. 


(3) State whether the flow of sewage through a ANS 


sidence tanks was continuous or intermittent. 

(4) (a) What was the water-holding capacity at com- 
when filled with the filtering material? 

(6) What was the depth of these beds t 

(c) What was the size of the filtering material 2 


(5) Give particulars of measurements made from time to 
time during the experiment of the: water: holding 
capacity of coarse beds, stating ‘in’ ‘each ‘case 
whether the measurement was made’ after’ resting 
or not. 


(6) What was the water- holding capacity of. anger coarse 
beds at end of experiment ? 
Tf the measurement was made after resting, sees 
give the duration of the resting. - 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 
filled with the filtermg material ? 


(6) What was the depth of these beds't,’ 
(ce) What was the size of the filtering material ? 


» 


(8) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case “whether measurement was made 
after resting or not. 


About 9,000 gallons. 
Note.—The experimental tanks are on a small scale. 


During the six months that the experiments have been 
tried there has been practically no Secu Ulster of 
sludge. 


Intermittent. 


| 920 gallons at present. 
mencement of experiment of the coarse beds | 


3 ft. 3 in. of coke. 
| Varying from 2 in. to ? in. 


No measurements have been tiken. 


See 5. 


920 gallons at present. 


3 ft. 6 in. 
1 in. to } in. 


No measurements have been taken. 





(6) What was the water-holding capacity of fine ' 
beds at end of experiment? If the measure- | 
ment was made after resting, please give the | 


duration of the resting. 


(9) State method of working of contact Rene 2.€., number 
- of fillings per day of twenty-four 
periods of (a) filling, (4) standing full, () emptying, 

and (e) resting. 


10) State by what method the settled sewage was dis- | 


tributed on tae beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and Pe the results were 
affected by such increase. 


1213. 


_ Three times filling. 


See 8. 


hours, and i Three fillings per 24 hours. 


(a) 5a.m.,1p.m.,and 9 p.m., or 8 hours. =~ 
8 a.m., 5 p.m., and J a.m., or 3 hours full. 
c) 5 minutes. 


(e) 5 hours empty or aerating. 


Through a 3in. pipe into a wooden carrier 9in wide 
and 6 in. deep, with grooves at sides. 


920 gallons x 3 = 2,76U ga lons per 


day. 


i No. 
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Appendix 9C. (13) State at what intervals analyses of the effluent were 
INS made and whether the samples were filtered 
through filter paper or allowed to clear by standing 

before being analysed. 


(14) Give (a) the average of the analyses of the final | 


effluent from the beds. 











Samples have been sent to F. Rimmington’ & Sn, 
Chemists, Bradford, and F. W. Richardson, City 
Analyst, Bradford, and copies of reports are enclosed. 


Analytical Laboratory, 9, Bridge Street, — 
Bradford, 17th August 1900. 


Certificate of Analysis of two samples of Sewage Water 
received from W. H. Hopkinson, Esq., A.M.I.C.E., 
Borough Engineer, Keighley. ga 


The results are stated in grains per gallon. 


Crude 

| Sewage. Effluent. 
Suspended matter - - - 4°76 1°27 
Total solid matter - - “Dia 30°45 

_ Organic and volatile matter 9°21 5°91 
Saline matter - - - - 18°54 24°54 
Chlorine - x : 2 - 3°08 3°22 
Free ammonia - - - ~ WO7'895 0°2247 

| Albuminoid ammonia - - - 0°196 0°0448 
Oxygen absorbed in three hours - 1°432 0°316 


(signed) F. M. Rimmington & Son. 


“Crude Sewage” taken out of carrier. 
“Effluent ” after passing detritus tank, sedimenta- 
tion tank and 1st and 2nd contact beds. 


City Analyst’s Office, Bradford, 
23rd August 1900. 


| Analytical Report upon two samples of Sewage from 


W. H. Hopkinson,.Esq., Borough Engineer, Keighley. 
received 21st August 1900. ‘ 
Grains per Gallon. 


Crude Effluent. 


. Sewage. 

Total sediment = - : - - Oa trace | 
. In solution : oil 

Total solids - - eee - 30°0 "46 

Alkalinity equal to sulphuric acid 12°3 7°85 

Oxygen absorbed in four hours - "875 "150 

Free ammonia nie = ~ - 1°05 140 

Albuminoid ammonia - : - "455 "155 


Percentage Purification effected on— 


(1) The absorbed oxygen = - “ - - 82°6 
- (2) The albuminoid ammonia a - - 66°0 
Average - = - - 943 


The effluent shows a high degree of purification. 
(Signed) F. W. Richardson. 


“Crude Sewage ” taken out of carrier. 
“Effluent” after passing detritus tank, sedimenta- 
tion tank and Ist and 2nd contact beds: ' 


Analytical Laboratory, 9, Bridge Street, 
Bradford, 28th August 1900. ; 


Certificate of Analysis of two samples of Sewage Water 
received from W. H. Hopkinson, Esq., A.M.LC.E., 
Borough Engineer, Keighley. 


The results are stated in Grains per Gallon. y iF 


No. 1., | No, 2 
24 Aug. 25 Aug. 
Suspended matter ap tae - 23°15 0°49 
Total solid matter -. = ia 44°05 
Organic and volatile matter - , 20°59 9°05 
Saline matter So a ee 35°00 
Chlorine ee 4°34 
Free ammonia - 7 ‘ - 1533 2°051 
Albuminoid ammonia - -~— - 0595 0°2828 
Oxygen absorbed in three hours - 3°708 1524 


(Signed) /. M. Rimmington & Son. 


No. 1 crude sewage taken out of carrier. 

No. 2 effluent from No. 2 intermittent filtration 
bed on contract drawing and 24 hours after crude \ 
sewage was put into the surface of the bed. 


APPENDIX. 


(6) The best analysis of the final effluent and date 
when sample was taken, and 


_(c) The worst analysis of the final effluent and date 
when sample was taken. 


(d) The average of the estimations made cf the 
solids in suspension in the settled sewage as 
it went on to the coarse bed. 


(e) The average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted? 
If there wereany periods of rest, state their duration. 


t 
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Analytical Laboratory, 9, Bridge Street. 4 


Bradford, 8th September 1900. 


Certificate of Analysis of two samples of Sewage ‘Water 
received from. W. H. Hopkinson, Esq., A.M.I.C.E., 
Borough Engineer, Keighley. 


_ The results are stated in Grains per Gallon. 


No. 1. No. 2. 
Suspended matter - - - 10°36 1°61 
Total solid matter - - 292) “39'D5 28°43 
Organic and volatile matter = aid, OA 9°89.» 
Saline matter - - - =. 22°05 19°54 
Chlorine - - - - - 337 2°52 
Free ammonia = : - 3 1°477 0°616 
Albuminoid ammonia - - : 0°539 0°2142 
Oxygen absorbed in three hours - 2°013 0°7364 


(Signed) F. M. Rimmington & Son. 


No. 1 isa sample of crude sewage made up fro 
quantities taken every hour. 

No. 2 is a sample of effluent made up from 
quantities taken every hour from No. 15 intermittent 
filtration bed on contract drawings. 


Analytical Laboratory, 9, Bridge Street, 
Bradford, 3rd October 1900. 


Certificate of Analysis of two samples of Sewage Water, 
received from W. H. Hopkinson, Esq., A.M.L.C.E,, 
Borough Engineer, Keighley. 


The results are stated in Grains per Gallon. 


No. 1. No. 2. 
Suspended matter “ - e 0°15 4°03 
Total solid matter . . - 27°65 27°27 
Organic and volatile matter - 11°94 5°79 
Saline matter : = - = 15°71 21°48 
Chlorine - - = = = 5°95 4°34 
Free ammonia = = : = 3'178 1°05 

Albuminoid ammonia - - - 0°287 0°182 

4°28] 0°957 


Oxygen absorbed in three hours - 
(Signed) F. M. Riemmington & Son. 


No. 1 is crude sewage with a quantity of dye- 


water. ‘ ¢ 
No. 2 is effluent after passing detritus tank, sedi- 
mentation tank and 1st and 2nd contact beds. 


Analytical Laboratory, 9, Bridge Street, 
Bradford, 6th December 1900. 


Certificate of Analysis of two samples of Sewage Water, 
labelled No. 1 and No. 2, received from W. H. Hop- 
kinson, Esq., A.M.I.C.E., Borough Engineer, Keighley. 


The results are stated in Grains per Gallon. 


Nowt. No. 2. 
Suspended matter - - sh FLOOD nil 
Total solid matter - = =» 47°86 33°31 
| Organic and volatile matter - 26°24 8°58 
Saline matter - - - - 21°62 24°73 
Chlorine - - - = - 3°78 3°64 
Free ammonia - - ~ - 1288 0°217 
Albuminoid ammonia - - - 0°546 0°091 
3°815 0°785 


Oxygen absorbed in three hours - 
(Signed) F. M. Rimmington & Son. 

No. 1 is crude sewage taken from carrier. 

No. 2 is effluent after passing detritus tank, sedi- 


mentation tank and 1st and 2nd contact beds, but 
allowing five minutes to discharge from Ist and 2nd 


contact beds. 


See 14. 
See 14 


See 14. 


See 14. Samples can be examined. There are final 
samples that do not smell. 


See Analyses No. 1, 2, 5, and 6. 


Since August of 1900. 
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Appendix 9C. (17) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(18) Was any nuisance caused by the experimental 
works ? 


——— 


(19) Is the experiment still proceeding ? « © ° - 


If so, may the Commission inspect the works, 
should they deem it desirable to do so? 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the ex- 
periment ? 


(22) Ii it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 





ROYAL COMMISSIGN ON ‘SEWAGE DISPOSAL: 


None taken. 


No. Ifasample of the bed be taken out, there is only 
an earthy smell. 


Yes. 


Yes, with pleasure. 


That the effluent from the experimental tanks is good 
enough to go into the river without further treatment, 
and the cost of maintenance would be considerably 
less. 


It is considered practicable, 
£26,000. 


Estimated at £500. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


_Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 


Total organic nitrogen. 


zt! 


Note 2.—The expression “ subsidence tanks” is intended to denote tanks which are used so that little or no “septic 


action is produced. 


W. H. Hopkinson, A.M. Inst.C.E., Borough Engineer. 


Signature of Officer under whose directio i) 
the experiment was conducted. 


APPENDIX. 
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Appendix ‘\C. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
- CONTACT BEDS, 


Northern Outfall—Coke beds dealing with rapidly sedimented crude sewage. 





Name of authority er an : 


Population of district -  -. - - = - : 
(Sewage derived from London north of Thames.) 


Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface weather, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


London County Council. 


3,251,974 (1896). 


34°8 gallons per day (1900). 
123,000,000 gallons per day (1900). 


Trade refuse from districts drained is taken into sewers. 
Quantity not known. 


No. 


Professor Clowes, D.Sc. 


Mr. E. B. Pike. 


SNE 


(1) What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 


in the subsidence tanks, and at what intervals the | 
| The sludge was removed only once and for experimental 


sludge was removed. 


(3) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent. 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 

(5) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


Each of these tests was made after the bed had been 
resting about 9 hours, E 


(6) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


Tf the measurement was made after resting, please | 


give the duration of the resting. 


(7) (@) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 
- filled with the filtering material Myong,c4ng> » sine 


; (6) What was the depth of these beds 2 3 - 


(c) What were the nature and size of the filtering 
materia] ? 





- Intermittent. 


| 20 November - = 





1,000 gallons. Filled to within 6 inches of the top. The 
capacity is 950 gallons. 


About 9 gallons of sludge containing 89°5 per cent. of 
moisture, collected in each of the two subsidence tanks. 
purposes, The tanks had then been in use for 13 weeks. 
In these experiments two subsidence 

tanks were used and filled up each time simultaneously 
with similar quality sewage. The settled sewage from 
each tank was led into a single contact bed, consisting 
in one case of coarse coke fragments and in the other 
of fine coke fragments. 


The capacity of the coarse bed was 41‘7 per cent. of the 
tank capacity without the coke. This bed had been in 
use previously as a “secondary ” bed. 


6 feet. 


Fragments of sifted coke of such a size as would pass a 
2-inch and would be rejected by a 3-inch mesk. 
1900. Capacity. 
38'5 per cent. of capacity 
of tank without coke. 


27 . ines’ nif aartsers i 

4 December - : - 38°5 y 
Rie i Oath rarS . 
18 a - - - 36°1 =e 
1901. 

1 January - 3 : 35'3 # 
jared ae asi 3 
Dayo a SS cule oa ig Fe 
on sit ya a Mat < 

5 February - : - 32°7 fe 
12 March - - - 32°0 - 

4 June - = : = 32°2 fe 

2 July - - : - 34:0 _ 

peodme gy: «= - - - 33°3 - 
30 July, 1901. 33°3 per cent. 


After 9 hours resting. 


The capacity of the fine bed was 40°3 per cent. of the 
capacity of the tank without the coke. This bed had 
been in use previously as a “ secondary ” bed. 


Six feet. 


Sifted coke fragments of such a size as would pass a 
d-inch mesh and would be rejected by a ;4,-inch mesh. 
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Appendix 9C. (8) (a) Give particulars of measurements made from time 


to time during the experiment of the water- 
holding capacity of the tine beds, stating in each 
case. whether measurement was made after 
resting or not. 


All these capacity tests were made after the bed had 
been resting about 9 hours, 


(b) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement was 
made after resting, please give the duration of 
the resting. 


(9) State method of working of contact beds, z.¢., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) empty- 
ing, and (e) resting. 


(10) State by what method the settled sewage was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


. 
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1900. Capacity. at) 
20 November - = 38°5 percent. of capacity of 
empty tank without coke, 
oT Seana! Pi ai aig oS fs 
4 December - RAS OM STS ‘A 
11 ee a! 
18 ” J % ; 35°4 oh 
1901. 
1 January - - - 333 ” 
Vig a i) eee ‘ 
23 ami 3 ke eee 3 
50 ae so | +a BAS 
‘6 February -- -° -7 292 end 
12 March - . - 26°7 Seas 
4 ues See teal SAS 6 25°0 5 
18 ” i by q 22°9 99 0k 
2 July - - - 25°0 ; 
CR dit aaene a am pmemee = 


25°3 per cent. (30th July, 1901) after resting 9 hours. 


One or two fillings per day. 


2-foot fall on to perforated boards 2 feet above the sur- 
face of the bed. 


One filling 200 gallons 
Two fillings 400 % } about. 


No. 


Average samples analysed daily. 


Samples filtered except that used for estimating the tota. 


putrescible matter present. \3 
v) 


Averages of estimations made during the period 7th Nov., 
1900-6th Aug., 1901: — 























Coarse bed.) Fine bed. 
| ia} 
Solids in suspension - - - |; 10° |. 382 
| Solids in solution - - - | 93°3 96°3 
| Oxygen absorbed from __per- . 
manganate in four hours at / 
SUimte. 
By the total putrescible 5°100 3°358 
matter. 
By the dissolved putrescible 3°320 2604 
matter. . 
Nitrous nitrogen - - - 0°036 0:05674 
Nitric nitrogen - - - | 0°752 1°2931 
Coarse bed. | Fine bed. 


27 July, 1901./27 July, 1901. 





(6) the best analysis of the final effluent and aate | (?) Suspended solids - —- 10° 4; 


Oxygen absorbed from 
permanganate in four 
hours at 80° F.: 


By total putrescible 3°724 1:9610 
matter. 5 
By dissolved putres- 1372 0-980 
cible matter. 
Nitrous nitrogen - - nil 0:040 
Nitric nitrogen” - . 11245 15395 


28 June, 1901.|18 Jan., 1901- 
(c) Suspended solids - - 44: 2° 
Oxygen absorbed from 
permanganate in four 
hours at 80° F.: 





By. total putrescible 12°800 4-000. 
matter. 
By dissolved putres- 7°600 3°800: 
cible matter. 
Nitrous nitrogen - - | 0090 0050) 
Nitric vitrogen = - 4 54079 10663 
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(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed ; / 


(e) the average of the estimations made of the solids | 
in suspension in the final effluent. Were these 
putrescible ? 2h 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration 


- 


17) Give particulars of any observations which may have 

: Pp Nd Y) 
been made of the temperatures of the contact beds | 
at different depths. 


18) Was any nuisance caused by the experimental works? 


19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable todo so ? 


20) Give particulars of any other observations of 
importance which were recorded. 


21) What inferences have been drawn from the ex- 
periment ? 


22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per head 
of constructing the works of disposal—ex- 
cluding the cost of land and cost of sewers ; 


(6), what would be the estimated annual cost per head 
of purifying the sewage by this system—ex- 
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17°7 parts per 100,000. * Appondix $0, 


Coarse bed. Fine bed. 
10°0 32 
The effluents did not putresce in the laboratory. 


Average for the period 7th Nov., 1900-6th Aug., 1901. 








cluding the annual repayment of any loan, 


Sewage supplied to 
settling tank worked in 
connection with the 








Coarse bed.) Fine bed. 
Suspended solids _ - - - | 665 67:0 
Oxygen absorbed from __per- 
manganate in four hours at 
80° F.: 
By the total putrescible | 12:933 12-829 
matter. 
By the dissolved putrescible 6882 6°648 
matter. 
Nitrous nitrogen - - - 00115 00106 
Nitri¢ nitrogen : 2 3 6°0112 0-0326 











7th Nov., 1900—6th Aug., 1901. 


Series including tank and | Series including tank and 
fine bed :— coarse bed :— 
12 days through frost. | 10 days through frost. 
36 single days at intervals.) 15 single days at intervals. 
Fine beds only :— | Coarse bed only:— 
2 single days. Wey day. 


Both settling tanks and both beds. 
Every Sunday and 
3 days at Christmas, 1900. 
Diebessiitias LUASbER, L901, 
3, ,,. Whitsuntide, 1901. 
2, ,, », August Bank Holiday, 1901. 


None made. 


No. 


This system appears perfectly practicable and a non- 
putrescible effluent of satisfactory character would be 
obtained by its adoption, 


A somewhat heavy expenditure would be incurred by 
pumping the effluent into the river during high water. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
itrogen may be stated in terms of nitrogen, thus :— 


tee, 


Note 2.—The expression “subsidence tanks” 


septic” action is produced. 


1213. 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen, 


is intended to denote tanks which are used so that little or no 
Frank CLowss. 


Signature of Officer under whose direction 
the experiment was conducted. p 
Chief Chemist to the London County Council. 


sO 
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_ Appendix 9C. Form D. 


attend 
s 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND CONTACT BEDS_ 
A < 


Name of authority - - - - - - - - | Manchester. 

Population of district = - - - - - - - | 516,000. 

Water supply per head of the population - - - 

Estimated or measured dry weather flow of sewage - | 21,000,000 gallons per day. 


Is any trade refuse taken into the sewers ? Yes. 
If so, state from what processes it is derived and, | Mostly enter the sewers. 


approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil, or surface water, wholly or partially, 
excluded from the ordinary sewers ¢ 


Officer under whom the experiment has been conducted. Gilbert J. Fowler, M.Sc. F.L. . 


Name and qualification of chemist who has made the 


analyses. . 
(1) What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(3) State whether the flow of sewage through the subsi- Intermittent. 
dence tanks was continuous or intermittent. ° 
(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 
3 feet. 


(6) What was the depth of this bed ? 


(c) What was the nature and size of the filtering 
material ? 


Screened clinker. Rough material round the drain-pipes. 
Material uniform throughout the bed. Passed 3-inch 











mesh and rejected by 1-inch mesh. vont 
(5) Give particulars of measurements made from time to Bep A. pen 
time during the experiment of the water-holding Capacity 
capacity of coarse bed, stating in ‘each case Date. in Remarks. 
whether the measurement was made after resting Gallons. 
or not. 
12th Sept. 1898- | 5,688 
OTL MROCUMES 5 = 4,800 4? hours rest. 
15th Nove 5,01 7 4,530 3 hours rest. KN 








pe ee ee ee 
(6) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


Tf the measurement was made after resting, please 
give the duration of the resting. 


(a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material? 





(b) What was the depth of this bed ? - - . | Three feet. 
(c) What was the nature and size of the filtering | Screened clinker. Rough material round the drain- 
material ? pipes. Materiai uniform throughout the bed. Passed 
1 inch mesh, rejected by ¢ inch mesh. ; 
(8) (a) Give particulars of measurements made from Bep B. 
time to time during the experiment of the x : 
water-holding capacity of the fine beds, stating D Capacity 
in each case whether measurement was made aes Gallo Remarks. 
ns. 


after resting or not. 








(6) What was tlie water-holding capacity of fine 

beds at end of experiment ? 9th Sept. - 
‘If the measurement was made after resting, | 49 
please give the duration of the resting. 


- 5,688 Material quite dry. 





A esgacte , 5,004 | 24 hours rest. 


16th Nov.- - 4,530 3 hours rest. 
Drainage pipes full. 





i i 


9) State method 
number of 


APPENDIX, 


of working of contact beds, 1. 
fillings per day of twenty-four hours, 


| and periods of (a) filling, (6) standing full, (c) 


emptying, and (e) resting. 


(10) State by what method the settled sewage was 
distributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


1%) Was the quan 


time of storm. 


tity of sewage dealt with increased in 
If so, state to what extent, and 


how the results were affected by such increase. 


(18) State at what 
made and 


intervals analyses of the ettluent were 
whether the samples were filtered 


through filter paper or allowed to clear by 
standing before being analysed. 


(14) Give (a) the 


average of the analyses of the final 


effluent from the beds ; 





Date. 





Sept. 14th-21st, 1898 - - - 
(1 filling per day). | 


Sept. 21st-Oct. 26th, 1898-  - 


(2 fillings per 


Oct. 26th-Nov. 16th, 1898 - 


(3 fillings per 





Date. 
1898 


4.23 


No. 
of 


Cycle. 
fillings. : 








September 21st 


the sides. 


No. 





Sept. 21 to Oct. 26 


Oct. 26 to Nov. 16 





Daily, except Sundays. 


1 (a) ? hour, (6) 2 hours, (c) # 
hour, (¢) remainder of 


_ time. 
Primary bed filled at 8 a.m. 


2 
and 2 pm. Working 
cycle as above. 

3 (a) # hour, (6) 1 hour, (¢) { 


hour, (¢) 4 hours. 

(a) ? hour, (6) 2 hours, (c) ? 
hour, (¢) 24 hours. 

(a) # hour, (0) 2 hours, (e) 
hour, (e) 8 hours. 





By means of wooden shoots perforated at the bottom of 


9,000 (allowing for Sunday’s rest). 


Samples shaken before analysis. 


The following numbers are the average of daiiy analyses 
for the different periods stated, of the effluent from the 
Secondary Bed (B):— 


























Incubator Test. 3 mins. | | 
Four Hours| Oxygen Absorption. | Putresci-| Ammoniacal Albuminoid | Nitrous Nitric 
hella { ae | a Chlorine. 
| Absorption. j ility. Nitrogen. Nitrogen. | Nitrogen. | Nitr , 
| Before. After. = . epi | ee 
i ene | 
Wen 9747 x44 2°02 43-6 1°.6 14 059 nil. 15°4 
1°63 90 "93 273-68 1:10 ‘117 7033 °833 14°6 
day). 
th asa "70 68 | «104-52 0°77 096 016 =| —*36S 14°1 
day). | | / 











(b) the best analysis of the final etiuent and date 
- when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed ; 


(e) the average of the estimations made of the 
in suspension in 


solids 


the final effluent. Were 


these putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


416) Between what 


dates was the experiment conducted ? 


Tf there were any periods of rest, state their 


duration. 


(17) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths. 


(18) Was any nuisance caused by the experimental works ! 


(19) Is the experiment still proceeding ? - - - : 


If so, may the 
they deem it 


1213 


Commission inspect the works, should 
desirable to do so ? 


29th, 1898 :— 





4 hours Oxygen Absorption - - - 
3 minutes Oxygen Absorption - - 
Ammoniacal Nitrogen - - - - 
Albuminoid Nitrogen - - - - 
Chlorine - 


September 14th-November 16th, 


The following numbers are the average of daily analyses 
of Settled Sewage, for the quarter ending. December 


721 

3°86 

2°04 
16:0 


1898. 


The beds rested on Sundav:; no other periods of rest. 


302 
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Appendix 90, (20) Give particulars of any other observations of | 


4.24. 


importance which were recorded. 


{21) /What inferences have been drawn. from the 


experiment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a){what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(>) what would be the estimated annual cost per 
head of purifying the sewage by this system- — 


ROYAL COMMISSION ON SEWAGE DISPOSAL 


| The Iron Pickling Refuse (originally ferrous chloride) is 


_ Carbolic Acid—This appears to be oxidised in the filters — 





excluding the annual repayment of any loan. 


oon 8,Vote 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of — 


nitrogen may be stated in terms of nitrogen, thus :—— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. — 


Note 2.—The expression “Subsidence tanks” is intended to denote tanks which are used so that little or no 


“«Septic” action is produced. 











The following substances have been definitely recognise 
in the sewage which has at various times passed on; - 
filters, viz" <— ' . 

Tron pickiing refuse. 
Dye refuse. 
Carbolic acid. 
Sulpho-cyanates. 


completely oxidised in passing through the filters, some 
hydrated oxide of iron remaining in the filters. 

Dye Refuse—The colour is to a large extent, though not 
completely, discharged. 


In no case has the presence of manufacturing waste 
shewn a marked tendency to render the purification — 
less effective. 


Apparently it is not certain that non-putrefactive filtrate 
can invariably be obtained by treatment of fresh 
sewage by double contact, though experiences point — 
out that the results would have improved on further 
working. . 


_ GILBERT J, Fow LER, 


. 


Signature of Officer under whose direction the 
experiment was conducted. — { 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 
CONTACT BEDS. . SINGLE CONTACT.) 





imegtauthorityied We Ok. ulate. ee LO. 
Population of district - — - - alae - - 
_ Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 
Ts any trade refuse taken into the sewers ? 
If so, state from what process it is derived and, 
approximately, what percentage of the total dry 


weather flow of sewage is made up of trade refuse. 


os 
Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 





Oldham Corporation. 

155,865. 

224 gallons per day. 

4,000,000 gallons per day (estimated). * 

Yes. Tripe-boiling refuse, brewing refuse, and foul water 
from lodges of cotton mills ; the latter is the worst we 


have to deal with, but the total quantity of trade 
refuse is a negligeable quantity. 


+ inch, partially excluded. 


Dr. James B. Wilkinson, Medical Officer of Health, 
A. 8. Wylie. 


eS a ee rr a aa ane aes eens vn ssn irsensensstnunenausepanspeenainemmmioeecesh 


(1) What is the eapacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(3) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


<4) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 

when filled with the filtering material ? 
(6) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material 2 


(5) Give particulars of measurements made from time to | 


time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


46) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(7) (a).What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 
filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the filtering 
material ? 


(8) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 


each case whether measurement was made 


after resting or not. 


(6) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement 
was made after resting, please give the 
duration of the resting. 


(9) State method of working of contact beds, z.e., num- 
ber of fillings per day of twenty-four hours, and 
periods of (a) filling, (4) standing full, (c) empty- 
ing, and (e) resting. 





2,116,800 gallons, 7.e., 12 tanks each holding 176,400. 


Unable to state weekly quantity, as each tank was work- 
Ing on an average three months before it was cleaned 
out. At the end of that time the sludge stood in the 
tank to a depth of 2 ft.4 in. About 10,500 cubie feet 
of wet sludge. 


Continuous. 


Cubic capacity estimated at 40 per cent. 


From 2ft. to 2 ft. 9 in. 


All the filters were made of furnace clinkers, all pieces 
which passed through a }in. screen were rejected, 
Material was not graded in filters. 


No observations made. 


Experiment still in progress. 


No fine beds used in experiments 


Each bed is filled twice in 24 hours. 

(a) Filling occupied from 4 to # of an hour. 

(6) Standing full—two or three hours. 

(c) Emptying—about two hours. 

(e) Rasting— interval between Ist and 2nd filling, two 
hours at least, sometimes more. 


Appendix 90° 
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ppendix 90. (10) State by what method the settled sewage was dis- 


tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? . 


(12) Was the quantity of sewage dealt with increased in 
time of storm 2 


Is so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(5) the best analysis of the final effluent and date 
when sample was taken ; and | 

(c) the worst analysis of the final effluent and date 
when sample was taken ; 

(d) the average of the estimations made of the solids 
in suspension in the settled sewage as 1t went on 
to the coarse bed ; 


(ec) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 


putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


416) Between wat dates was the experiment conducted 1% 


Tf there were any periods of rest, state their 
duration. 


(17) Give particulars of any observations which may 
have been made of the temperaiures of the con- 
tact beds at different depths. . 


(18) Was any nuisance caused by the experimental 
works ? 


(19) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ! 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Distributed over the beds by means of wooden carziers. 
484,000 gallons per acre. . 


No. 


Samples are taken daily and are analysed the day follow- 
ing. Samples are not filtered through filter paper, and 
are not allowed to clear by standing. Each sample is 
well shaken before being analysed. 


0°9 of -a grain per 100,000, absorbed in 4 hours test. 


1°49 * 5 ammoniacal nitrogen. 
0°19 , . albuminoid nitrogen. 
0°4 = nitric nitrogen. 


. ”? . . 
Chlorine varied of course according to strength of sewage, 


but there was no appreciable reduction on filtration, 
5th November 1909—11 of a grain per 100,000, oxygeu 
absorbed in 4 hours test. ; 


18th July 1900—2°05 grains per 100,000, oxygen absorbed 
in 4 hours test. 


No estimations of solids in suspension have been made. 


Samples of the final effluent are regularly incubated, 
and are not putrescible on the whole. During very 
hot weather, owing to the tank effluent becoming septic, 
there are occasionally samples which become putrescent. 


4th July 1900. 
Oxygen absorbed 





—~< 


Ammoniacal Albuminoid | Ghiéritie 














in 4 hours test. nitrogen. nitrogen. 
565 | 35 | 12 Not 
parts per 100,000, estimated. 











From the beginning of 1899, and the process is still 
going on. | 


Yes. Periods of rest are every Sunday, and also from 
20 to 60 days in the year. Longest period about a 
fortnight at once. 


No observations made. 


No. 


Yes. 


Yes. 


17th December 1900. -Owing to the “ Beer Poisonin 
Epidemic” about 200 barrels of beer were turne 
into the sewer on one day, and the figures went up 
to the following numbers on that date. 


Oxygen absorbed in 4 hours test, grains per 100,000 : 
Tank effluent, 13°2 grains per 100,000. 
Filters, from 1°73 to 4°3 grains per 100,000. 
and nitrification ceased for almost a week. 


After a long period of rest the filtrate is heavily 
charged with nitrates. One sample gave 8’6 grains 
per 100,000. 


hat this method of treatment will satisfactorily purify 
the sewage of Oldham, provided a tank effluent can be 
obtained which does not become septic in warm 
weather. This can be obtained by sufficient sludge- 
pressing accommodation, so that the subsidence tanks 
can be cleaned out more frequently. The tanks are 
liable to become extremely foul in summer, with a 
very large quantity of solids in ‘suspension. . 
The change from a comparatively weak tank effluent in 
winter to a highly septic tank effluent in summer, has 
a bad effect on the purifying powers of the filter. In 
sank cases only one filling per 24 hours has been dealt 
, with. 
The inference from this is, that in summer a consider- 
able quantity of solid organic material is treated in the 
filter beds, which in winter is deposited as sludge. 
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‘If it iy considered that it would be practicable to 
‘adopt this system for the disposal of the whole of the 
— sewage of the district, please state 


Yin , ae 

 @ what would be the estimated capital cost per 
as ead of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(6) what would be the estimated annual cost per 
‘head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


se J 
re : 
7 


of ' nitrogen may be stated in terms of nitrogen, thus :— 


Bs Note 2.—The expression “ subsidence tanks 
septic” action is produced. 


He 
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; + APPENDIX. 


Yes. It it is intended to treat it bz this method. 


Cannot say at present. 


“Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 


Total organic nitrogen. 


Appendix C. 


» ig intended to denote tanks which are used so that little or no 


James B. Winxryson, M.D., C.M., D.P.H., 


Medical Officer of Health. 


Signature of Officer under whove direction 
the experiment was conducted. 
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Appendix 9C. Form D. 


EXPERIMENT ON THE 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND 


CONTACT BEDS. (DOUBLE CONTACT.) 


Name of authority - -  - z 
Population of district  - - - ss cian ly 
Water supply per head of the population = : 4 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? — - = - 


If so, state from what processes it jis derived and, 


approximately, what percentage of the total dry | 
weather flow of sewage is made up of trade refuse. — 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 





(1) What is the capacity in gallons of the subsidence tanks? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


(3) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(4) (a) What was the water-holding capacity at com- 
mencement ot experiment of the coarse beds 
when filled with the filtering material ? 


(4) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 


(5) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(6) What was the water-holding capacity of the coarse 
beds at end of experiment ? 
If the measurement was made after resting, 


é please 
give the duration of the resting. 


(7) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds, 
when filled with the filtering material ? 


(6) What was the depth of these beds? __ - : - 


- (c) What were the nature and size of 


aa the filtering 
material 


(8) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the tine beds, stating 
in each case whether measurement was made 
after resting or not. 


(4) What was the water-holding capacity of fine beds 


at end of experiment? If the measurement 
was made after resting, please give the dura- 
tion of the resting. 


(9) State method of working of contact beds, 2.e., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (>) standing full, (c) emptying, and 
(e) resting. 








| No. 


Corporation of Oswestry. 


100,900. 


21 gallons per day. 
June and July, 1900, 387,000 gallons per day. 


Yes; Brewery, Tannery, and Fellmongers. 


Probably” 
one-sixth. 


No. 


G. William Lacey, Borough Engineer and Surveyor. 


G. William Lacey, Borough Engineer and Surveyor. 





56,000. 


About 200 cubic ft. per week removed at from 8 to 10+ 
weeks intervals. 


Continuous. 


Difficult to say exactly on account of the absorption of. 
. the earthen banks and floors. Approximately for the: 
8 beds in use 240,000 gallons. 


4 ft. 6 in. 


Cinders 3 in. to 14 in. 


Gaugings on a 24-hour diagram of the flow of sewage are. _ 
taken almost daily, and special gaugings have been 
taken periodieally to ascertain the capacity of the coarse 
beds. Taken under the ordinary working conditions. 
of periodical rest. 


The capacity at the present time of the 8 beds in work is: 
about 162,000 gallons. Loss 30 per cent. 
On ordinary working conditions. 


Not gauged. Approximately (8 beds) 168,000. 


4 ft. 6 in. 


Cinders # in. to 1 in. 


A“ the present time, so far as can be judged, the loss of 
capacity is exceedingly small. 


This varies with the rate of flow. Tt will average not. 
quite 3 fillings per day. Sometimes of course more. 
and sometimes less. If three fillings per day, each. 
bed as follows : filling 1 hour, standing full 2 hours, , 
emptying 1 hour, resting 4 hours. Every bed has une. 
week’s entire rest in nine. 





APPENDIX. 


~(10) State by what method the settled sewage was 
distributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? : 


-(12) Was the quantity of sewage 


dealt with Increased in 
time of storm ? . 


Tf so, state to what extent, and how the results 
were affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


-(b) the best analyses of the final effluent and date 
when sample was taken, and 


«(c) the worst analyses of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
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| From a central automatic valve arrangement over wood 


troughs. Four distributing troughs to each bed. 


440,000 (1900). 





Yes, considerably. Quantities treated have ranged up 
to 783,000 gallons per day. Effluents during very 
heavy storms somewhat turbid. The beds have not 
been injuriously affected thereby. 


Various intervals. Nearly every month since works 
completed. Sometimes several times a week. The 
analyses are as:a rule made the day following the 
taking the samples. Samples not filtered. 


parts per 100,000. 
= - 104 


| Chlorine - - - - - - 
Free ammonia - = = - : > *5D7 
Albuminoid ammonia - ~ - - “ "183 
Oxygen absorbed in 20 minutes — - - - "Al 


This is the average of 55 analyses taken from July 1899 
to January 1901. The average percentage of purifica- 
tion over the whole period bemg albuminoid ammonia 
89°5, and oxygen absorbed 88°4. 


7th November, 1899, 
parts per 100,000. 


i OHIGri NG seeeesaee ~ )  ~  Nmee = ee eS GO 
Free ammonia - ! E - = - "36 
Albuminoid ammonia - = e - = 70782 
Oxygen absorbed in 20 minutes. - - - “30 


11th October, 1900. 


parts per 190,000. 
, Chlorme- — - - : Che = =e 
_ Free ammonia 3 . - - é - "48 
_ Albuminoid ammonia - - = : - “408 
| Oxygen absorbed in 20 minutes - - - "54 


Note.—The above is the only basis on which the analyses 
have been made. 


Not obtained. 


in suspension in the settled sewage as it went © 


on to the coarse bed. 


(e) the average of the estimations made of the solids 
in suspension in the final efflient. Were 
these putrescible ? 


(15) Give a typical analysis of the crude sewage to | 


which the experiment relates. 


» (16) Between what dates was the experiment conducted ? 
If there were any periods of rest state their duration. 


(17) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds:at different depths. 


11213. 


oe 


Not obtained. Effluents have been kept for two years 
without signs of putrescence. 


10th April, 1900. 
parts per 100,000. 





RCOTING Rs iter) Sah ees - 10°00 

| Free ammonia = z = 5 = =e 

_ Albuminoid ammonia = - - - - - 1°92 
Oxygen absorbed in 20 minutes - - Sear 
In July 1896 small experimental beds were constructed 


by the late Borough Engineer, and in November 1897 
the permanent beds were commenced and finally com- 
pleted in June 1899, and have been in constant opera- 
tion ever since. 


Some records during February 1901. 


| 
| 


Air. | Sewage. Bed (nidway). 
Degrees. Degrees. Degrees. 
40 42 40 
42 44 44 
42 46 44 
34 42 38 
/ 30 4) 34 
o2 43 34 
30 42 38 
35 42 36 


| 
‘ ee — — eeeeeeetCOSC™O—SSC‘ ‘ENS 
| 
t 
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Appendix9C. (18) Was any nuisance caused by the experimental works? 


(19) Is the experiment still proceeding ? Oia - 


If so, may the Commission inspect the works should 
they deem it desirable to do so ? 


(20) Give particulars of any other observations of import- 
ance which were recorded. 


(21) What inferences have been drawn from the 


experiment ? 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(2) What. would be the estimated capital cost per 
_ head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various. compounds of? 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen : 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total onganic nitrogen. 


6 ? 


Jotg 2.—The expression 


y Lh ‘subsidence tanks” 
“septic ” action is produced. 


- ROYAL COMMISSION ON SEWAGE DISPOSAL: 





is intended to denote tanks which are used so that’ little or ne 


G. Witttam Lacry, Borough Engimeer and Surveyor, 


No. 









The works now in operation and which have been for twe- 
a years past are permanent, and not experimental. 
es. 


It is clearly demonstrated here that the sewage can be: ; 
efficiently treated on the bacterial system. 


This has been done. 


The works have cost £2,000, which is equal to.4s. per 
head of population. 


Sixpence per head including sludge disposal. 


Signature of Officer under whose direction. — 
the experiment was -conducted.. 
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‘Form D. : 
i Appendix 9, 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS AND hes 
CONTACT BEDS. (DOUBLE CONTACT.) 








“Name of authority - ) E 7 : : - 4 Slough Urban Council. 
‘Population of district - - 10 MAN dons ~~ | About 7,000. 

“Water supply per head of the population: — - : - | 22 gallons per day. 
‘Estimated or measured dry weather flow of sewage - | 180,000 gallons per day. 
‘Ts any trade refuse taken into the sewers? —- - - | Yes. 


If so, state from what processes it 1s derived and, | Elliman’s Embrocation Works (only smal] quantities of 
approximately, what percentage of the total dry | refuse received). 
weather flow of sewage is made up of trade refuse. _ : 


‘Is the storm, soil or surface water, wholly or partially,  Partial’y. 
excluded from the ordinary sewers ! 


“Officer under whom the experiment has been conducted.  W. W. Cooper, surveyor, Slough. 


Name and qualification of chemist who has made the | W. W. Fisher, county analyst, Oxford. 
analyses. 
TT TT 


(1) What is the capacity in gallons of the storage tanks ? 








About 72,000 gallons. 


(2) State what quantity of sludge was produced weekly | The tanks are used as storage tanks, and any sludge that 
in the storage tanks, and at what intervals the | accumulates is passed through the pumps to the farm. 


sludge was removed. 


(3) State whether the flow of sewage through the storage | Continuous into ; but only continuous through when the 
pumps are being worked. 


tanks was continuous or intermittent. 


(4) (a) What was the water-holding capacity at com- 240 gallons. 


mencement of experiment of the coarse beds | 
when filled with the filtering material | 


(4) What was the depth of these peds?,.- ©  - | Two small beds, 3 ft. deep x 4 ft. x 4 it. 


Sereened boiler ashes or clinker. 1 coarse bed, 1 fine bed. 


(c) What were the nature and size of the filtering 
material ? 


(5) Give particulars of measurements made from time to | 240 gallons per day. 
time during the experiment of the water-holding | The 2 beds were filled twice a day for 6 days per week 
capacity of coarse beds, statimg m each case whether only as follows :— , 





the measurement was made after resting or not. a ees 
Time filling coarse bed - - - 4an hour 
, standing full - - - - - 2 hours 
» emptying - - - - - 4 an hour 
4 empty - - - - - - 2 hours 


The effluent from coarse bed discharged on to fine bed, 
which was worked on the same system. The quantity 
of crude sewage treated per day was 240 gallons. 


6) What was the water-holding capacity of the coarse | Not more than one-half the original capacity. 


beds at end of experiment ! 


Tf the measurement was made after resting, please 
give the duration of the resting. 


(7) (a) What was the water-holding capacity at com- | 249 gallons per day. 
mencement of experiment of the fine beds when 
filled with the filtering material ? 


(L) What was the depth of these beds ? 3 feet. 


(c) What were the nature and size of the filtering | Screened boiler ashes or clinker. 


: material ? 


(8) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case, whether measurement was made 
after resting er not. 
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(4) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement was 
made after resting, please give the duration of 
the resting. 


(9) State method of working of contact beds, z.e., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying, and (¢) 
resting. 


(10) State by what method the settled sewage was dis- 
tributed on the beds. 


(11) What was the average quantity of sewage in gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ? 


Tf so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered through 
filter paper or allowed to clear by standing before 
being analysed. 


(14) Give (a) the average of the analyses of the final 
effluent from the beds. 


(b) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 





| 
| 
i} 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


| Less than one half of original capacity. 


1 ~ 
See answer to query 5. 


Wooden troughs. 


| About 200 gallons. 


No. 


Only one analysis. 
Reference No. 2973-. 


To the Urban District Council, Slough. 
Report on a sample of Effluent Water. 


_ Received 18th July 1899, 


| 


| 





From Mr. W. W. Cooper. 
Effluent from Bacteria Bed. 


Appearance :—Very slightly turbid. 
ar :—Small. 

Odour :—None. Sulphuretted hydrogen. 0. 
Colour after filtering :—Nearly colourless. 


The results of the analysis are stated in grains 
per gallon. 
Total solid matter in suspension :—Not determined. 


Mineral matter in suspension :—Not determined. 


Organic and volatile matter :—Not determined. 


Grains. . 
Total dissolved solid matter S = - 65°8 
Chlorine as chlorides - 2 § = ded el io! 
equals common salt - - - - - 150 
Ammonia free and saline H iF: fytig = ssh 
Albuminoid ammonia = = = = 0°058 + 
ie Nitrogen as nitrates and nitrites - - ¢ Ass 
| equals nitric acid — - - - - = 04 


Oxygen absorbed by organic matter in three 


hours : % : e ‘ é -  0°360 


| Remarks :--The effluent is nearly free from suspended 


matters, is without odour and nearly colourless, the» 
proportion of organic matter estimated by albuminoid. 
ammonia and oxygen absorbed is well below the- 
standards for such discharges. 


The large amount of nitrates shows an active healthy 
condition of the bacteria bed. The effluent is very~ 


satisfactory. ’ . 
(Signed) W. W. Fisher, F.1.C., 
Public Analyst for Oxford, Bucks, &e- 


. Oxford, 31st July 1899. 


(d) the average of the estimations made of the solids _ 


in suspension in the settled sewage as it went 
on to the coarse bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(16) Between what dates was the experiment conducted ? 
Tf there were any periods of rest state their duration, 


Not taken.. 4 


\ 


March: 22nd, 1899 to: Marcel: 14th,.1900.- Beds actually= 
worked 266 days: 


APPENDAX. 


(17) Give particulaws of any observations which may 
have been made of the temperatures of tle contact 
beds at different depths. 


(18) Was any nuisance caused by the experimental works! 


(19) Is the experiment still proceeding ? 


Tf so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(20) Give particulars of any other observations of immport- 
ance which were recorded. 


(21) What inferences have been drawn from the experi- 
ment ? 


it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(22) If 


(a) What would be the estimated capital cost per head 
of constructing the works of disposal—exclud- 
ing the cost of land and cost of sewers. 


(b) What would be the estimated annual cost per head 
of purifying the sewage by this system—ex- 
cluding the annual repayment of any loan. 
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No. 
No. 
On the whole, good effluents were obtained. 
Screened boiler ashes are not a suitable material. The 


sewage causes it to disintegrate, and by so doing the 
coarse bed becomes more readily choked. 
That subsidence tanks are advisable. 


Not estimated. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and§ that the various compounds 


of nitrogen may be stated in terms of nitrogen, thus :— 


QUO BONS. PQNUOGwemey ar 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “subsidence tanks ” is intended to 


* septic” action is produced. 


denote tanks which are used so that little or no 


W. W. Cooper, Surveyor. 


_ Signature of Officer under whose direction 
the experiment was condueted 
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Form D. 


EXPERIMENT ON 


CONTACT BEDS. 


Name of authority - 2 = 2 = i be * 


Population of district = - - - - - - - 
Water supply per head of the population - > rath 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up. of trade 
refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ¢ 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


THE TREATMENT OF 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


SEWAGE IN SUBSIDENCE TANKS 
(DOUBLE CONTACT.) 


AND 


Stanley Urban District, Co. Durham. 


(South Moor.) 4,560. 


| Ten gallons per day. 


| 45,009 gallons per day. 


No. 





i 
| 
| 


No. 


T. Eustace Hill, M.B., B 


‘Se., F.1.C., Member of Society 
Public Analysts, 


County Medical Officer of Health. 


ditto - = ditto. 





ee 


(1) What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(3) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? = - + 


(c) What were the nature and size of the filtering | 


material ? 


(5) Give patuicalars of measurements made from time to 


time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(6) What was the water-holding capacity of the coarse 
Ss Ca} y 


beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 
(7) (a) What was the water-holding capacity at com- 


mencement of experiment of the fine beds when 
filled with the filtering material ? 


(2) What was the depth of these beds? - 


(c) What were the nature and size of the filtering 
material ? 


(8) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine beds 
at end of experiment? If the measuremant was 
made after resting, please give the duration of 
the resting. 


24,360. 


_ About 8 to 9 ewt. per week. 


Once in 2 months sludge is 
removed, 


Intermittent. é 


Notes as to this mislaid. 


No appreciable reduction in 
capacity up to date. 


Rough beds 4 feet 6 inches deep. 
Fine beds 3 feet deep. 


Rough beds. Coke breeze and clinkers from 14 to 3 inches, 
| Fine beds. Coke breeze, screened by 2-inch screen, 


No experiments made. 


| 
| 
} 
| 
| 





| 


No experiments made. 


Not estimated. 


3 feet. 


Coke breeze, screened by 2-inch sereen 


_ 


Not taken. 





eee ad 


a 


ee ke. oid Ue ee 


cat es, t 


= 
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(9) State method of working of contaet beds, 7.2. number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (6) standing full, (c) emptying, and 
(e) resting. 


) State by what ‘method the settled sewage was 
distributed on the beds. 


(11' What was the average quantity of sewage n gallons 
dealt with daily ? 


(12) Was the quantity of sewage dealt with increased in 
time of storm ¢ 


Tf so, state to what extent, and how the results were 
affected by such increase. 


(13) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(14) Give (@) the average of the analyses of the final 
effluent from the beds ; 


(4) the best analysis of the final effluent and date | 


when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on tothe coarse bed ; 


(e) the average of the estimations made of the solids 


in suspension in the final effluent. Were these 
putrescible ? 


(15) Give a typical analysis of the crude sewage to which 
the experiment relates. : 


(16) Between what dates was the experiment conducted ? 


Jf there were any periods of rest, state their| duration. 


(17) Give particulars of any observations which may have 


been made of the temperatures of the contact beds 
at different depths, 


(18) Was any nuisance caused by the experimental works ? 


(19) Is the experiment still proceeding? - —- 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 














Conveyed by longitudinal channels, but not necessary. 
Fine beds, sewage run on and sinks in. 


32,520 for 12 hours. 


Yes. 


From February 1899 to February 1901, 53 samples of fine 
tank effluent were analysed. The samples were not 
filtered before being analysed, as none of them con- 
tained any appreciable quantity of suspended matter. 


The average of 53 samples was as follows, in parts 
per 100,000. 


Free ammonia - - - - 2°897 W549) 
Organic ammonia - - - - O'141 0072: 
Oxygen absorbed in three hours at 

SO Fahr > - “ - - 0°362 0226 
Chlorine as chlorides = - : 8.2 LLG 10°70 
Total solid matter dried at 212° Fahr. 104°9 93°9 
Nitrogen as nitrates - - 0°950 1076 


* Prior to May 1899 bacterial action was not established 
in the tanks and consequently analyses prior to that time 
do not represent the purifying action of the bacteria. The 
figures marked * are the average of 47 analyses from May 
1899 after bacterial action was set up. 


Parts per 100,000. 


(1) 0) 
Best sample Worst sample 
2 Mar. 1900. 2 Mar. 1899.* 
Ammonia - - - - 0°045 P2°5C. 
Organic ammonia - - O°015 085. 
Oxygen absorbed in three 
hours at 80° Fahr.  - 5 0080 2°54. 
Chlorine as chlorides - - 3°40 16°30 
Total solid matter dried in 
212° Fahr. - - = tts. 138°40: 
Nitrogen as nitrates - - 1375 nil 


* Bacterial action not established. 


30°0 parts per 100,000 by weight. 


Not appreciable and not determined. Effiuents always 
clear and colourless after bacterial action was fully 
established in May 1899. 


Average of 37 Samples. 
Free ammonia - - = a : : 


10°35 
Organicammonia - -- ‘- - - 1691 
Oxygen absorbed in three hours at 80° Fahr. 5030: 
Chlorine as chlorides Rm 134 
Total solid matter dried at 212° Fahr. - 1442 
Nitrogen as nitrates -« * e « ~« nil 


February 1899 and February 1901. 


None.. « 


None. 


No. 
Yes - 


Yes. 


works still acting very satisfactorily. 
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Anpendix 9C. (20) Give particulars of any other observations of im- 
en portance which were recorded. : 


(21) What inferences have been drawn from the experi- 
ment ! 


(22) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers ; 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


| 





| 1. Not affected by frost. 


2. Night sewage and storm water can be dealt with. 


3. Slight reduction in capacity of coarse tanks ; none ir 
fine tanks after two years. 
4. Clinkers and coke breeze a good material for contact 
tanks; does not crumble. f 
No impairment of vital action of bacteria by keeping 
sewage in contact with material in coarse and fine 
contact tanks for 8 or 10 or even 12 hours. 
Purifying action in coarse beds probably largely due 
to anaerobic organism. 
7. Not Jess than four double contact tanks should be 
erected if the sewage is to be purified by that 
system. 


ot 


er) 


That a strong domestic sewage can be efficiently purified 
by double contact bacteria tanks, which can be erected 
at a moderate cost and maintained at a very small 
annual expense. 


About 5s. or less, but depends on district and coat of 
material. 


. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
: Nitrous nitrogen ; 
Nitric nitrogen ; - 
Total organic nitrogen. 


Note 2.—The expression “subsidence"tanks” is intended to denote tanks which are used so that little or no 


“septic” action is produced. 


16.h March, 1901. 


JOSEPH ROUTLEDGE, 
Surveyer and Inspector. 


Signature of Officer under whose direction 
the experiment was conducted. 


Sa a 
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EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(SINGLE CONTACT.) 















} Name of authority - 


Population of district 


Water supply per head of the population 


Estimated or measured dry weather flow of sewage 


Is any trade refuse taken into the sewers! 


Tf so, stata from what processes it is derived and, 
approximately, what percentage of the total dry 
_ weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
~ excluded from the ordinar y sewers 4 


‘Officer under whom the experiment vist been conducted - 
Name and qualification of chemist who has made the 
analyses. 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the beds when 
filled with the filtermg material ? ; 


(o) ‘What was the depth of these beds? + 


(c) What were the nature and size of the filtering 
material ? 


< 
at $4 


{2) Give particulars of measurements made from time to 


whether the measurement was made after resting 
er not. 


end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


: 
y 
; 


Le (2), What was the water-holding capacity at com- 





| 


time during the experiment of the water-holding — 
capacity of coarse beds, stating in each case | 


(8) What was the water-holding capacity of the beds at 


mencement of experiment of the fine beds 


when filled with the filtering material ? 
ao? ‘What was the depth of these beds? 


; “() What was the nature and size of the filtering 
| ; material ? 

| (b) (a) Give particulars of measurements-made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not. ° 


Ae #) What was the water- oldie capacity of fine beds 
at end of experiment? If the measurement 


tion of the resting. . 


iy i 


—&) State method of working of contact beds, 7.c., num- 
ber of fillings per day of twenty-four "hours, and 
periods of (a) filling, (4) standing full, (c) empty- 


. 
E 
. ing, and (¢) resting. 


1213. 





was made after resting, please give the dura- 


Note.—The experiments have been made on one class of bed only, no 


| Beds II. and III., 


Newbury (Borough). 
(about) 12,000. 
18 to 20 gallons per day. 


350,000 gallon®per day, including subsoil water leakage 
into the sewers. 


Yes, from four breweries ; proportion is about 8 per cent. 


of flow of sewage exclusive of subsoil water. e 


Wholly excluded. 


Borough Surveyor. 


James Brierley, Public Analyst, Southampton. 


* 


roughing ” or screening being necessary. 


Capacity of beds = 200 yards cube. 16,000 gallons. 


4 ft. 


Lowest 1 ft. 6 in.—23 in. gauge. 
Middle 1 ft. 6 in. —1} 3 in. 
Top 1ft.O0in— #in. 


Bed I., clinker 


gravel \ 


” 
> 


| At end of month from filling of Bed I. capacity dropped 


to 11,000 gallons. At end of 12 months capacity 
dropped to about 8,500 gallons. The capacity of the 
two gravel beds has decreased in 9 months from 16,000 
gallons to about 9,000 gallons. 


Experiment still in progress. See answer to (2). 





Filled- — - - Sy) - 5to 6am. 
Standing full - - - =, 66 to). 6.7m: 
Emptied - - - - - 8to 9a.m. 
At rest - - - - - 9toll am. 
Filled - - - - - - 11 to 12 noon. 
Standing full — - - 4 2 12 to 2 yim. 
Emptied = - - - + oD tai’ S gat 
At rest - - - - ee eto’ oO, pens" 
Filled - - - - 2 me Sta. “O-p.m. 
Full - - - . - - 6to 8pm. 
Emptied = - - - ~ °8to 9 p.m. 
At rest. - - - - 9pm.to 5 a.m. 
3Q 
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Appendix 9C. (7) State by what method the sewage was distributed on 


the beds. 


(8) What is the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(10) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper, or allowed to clear by stand- 
ing before being analysed. 


(1) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(b) the best analysis of the final efHuent, and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent, and date 
when sample was taken ; 


(¢) the average of the estimations made of the 
solids in suspension in the sewage as it went 
on to the coarse bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(12) Give a typical analysis cf the crude sewage to which 
the experiment relates. 


- 


(13. Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. ; 








ROYAL COMMISSION ON SEWAGE DISPOSAL: 


By a level trough at both ends of each bed. 


About 25,000 gallons per day on each bed (we have 
three). 


Not appreciably. 


Only one set of analyses have been made, viz., of the 
clinker bed at end of 12 months’ working, and of the 
gravel bed at end of 9 months’ working. ; 


é 


¥ 


Analyses of two samples of effluent from Newbury, _ 
received 20th and 30th November, 1900 : ‘ 


Sample No. 1, from “‘clinkers,” 19th November, 1900, 


Physical characters : 


Turbid, of deep reddish brown colour, black spot on white 
ground visible through 10 inches of effluent. 


Chemical Analysis. 














<< | Parts Grains — 

iy _ per 100,000. | per gallon, — 
Free ammonia - - 2 3°8 2°66 1 
Albuminoid ammonia - O17 0°119 
Nitrates - - - 2 Absent. — / 
Chlorine as chloride - : 9°5 6°65 ' 
Equal sodium chloride - 15°65 10955 7a 
Nolatile solids - : - 24°0 168 
Fixed solids - - - 42°0 99°4 

66°0 46°2 


Total solids - = - S 








. { 
Oxygen absorbed in 15 minutes at 80° Fahr.0°415 - 0°2905 — 
Oxygen absorbed in 4 hours at 80° Fahr. 1:08- - O°'765 — 


te 
q 


Sample No. 2, from “gravel,” 19th November, 1900. 





Physical characters : 


Turbid, deep yellowish red colour, black spot on white 
ground visible through 15 inches of effluent. 


Chemical Analysis. 











Parts Grains 
per 100,000. | per gallon. — 





Freeammonia - — - - 4:3). 3°01 
Albuminoid ammonia - “ 0°166 0°1162 
Nitrogen as nitrates - - 0°05 0°035 


Chlorine as chloride - : 80 56 


Equal to sodium chloride - 13°18 9°22 
Volatile solids -.~ - - 25°0 L7 
Fixed solids - - - 44:0 30°8 
Total solids - - - - 69°0 48°3 : 





Oxygen absorbed in 15 minutes at 80° Fahr.0°3751 0262 5 
Oxygen absorbed in 4 hours at 80° Fahr. 0°9994 - 0°699! 


Remarks. 


Both samples have been thoroughly broken down, 
far as their nitrogenous matters are concerned, and the 
nitrogen nearly all converted into free ammonia. 
Sample No. 2 is superior in clearness, colour, and oxida- 


tion to sample No. 1. 
Both are well within the limits required. 
+ 


December, 1899, and present date. . 


= 


APPENDIX. 


Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths 


(14) 


(15) Was any nuisance caused by the experimental 
works ? 


(16) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(17) Give particulars of any other observations of import- 
ance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ? 


it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(19) If 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any loan. 


Note.—It is requested that all analyses mayjbe stated 
nitrogen may be stated in terms of nitrogen, thus :— 
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None maile. 


1812 = Oe "e 


No. 


Yes. 


Certainly. 


Our Salen have proved to us that clean, sifted 


shingly gravel is superior to clinker for contact beds. 

We are about to instal five extra beds of gravel, 5 ft. 6 in. 
deep, and hope, should we be favoured with a visit 
from your Commissioners, that these will be in work- 
ing order for inspection. Not many analyses have 
been made, for the reason that the expense of this 
work has been considered prohibitive. 


See above. 


About 7s. to 10s. a head. 


About 6d. per head per annum. 


in parts per 100,000, and that the various compounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 


1213. 


S. J. L. VINcEnT. 


Signature of Officer under whose direction 
the experiment was conducted. 


ag Z 
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Form EK 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(SINGLE CONTACT.) 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 








Name of authority - = - = a ue 2 


Population of district = - = : E = 2 


Water supply per head of the population - - 


Estimated or measured dry weather flow of sewage - 


Ts any trade refuse taken into the sewers? — - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


(1) (a) What was the water-holding capacity at commence- 
ment of experiment of the coarse beds when 
filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What was the nature and size of the filtering 
material ? 


(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at commence- 
ment of experiment of the fine beds when filled 
with the filtering material ? 


(4) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement 
was made after resting, please give the duration 
of the resting. 


(&) State method of working of contact beds, z.e., number 
of fillings per day of twenty-four hours, and*periods 


of (a) filling, (4) standing full, (c) emptying, and | 


(e) resting. 


7) State by what method the sewage was distributed on 
the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(10) State at what intervals analyses of the effluent were 
made and whether the. samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


| Top 18 inches ; cinders between } inch and 4 inch. Al} 





Urban District Council of Newton-in-Makerfield, Lanes. 










(Estimated) 16,800. 

15 gallons per day. 

(Measured) 141,400 gallons per day. 

Engineering works in distriet discharge blow-off fro 2 
boilers, and some wagon-grease and oil from lubri- 


cating getsinto the sewers. No breweries, no tanneries, 
no chemical works. Say 1 per cent. trade refuse. 


al 


fe 


Partially excluded. 


Arthur Bowes, A.M.Inst.C.E., Surveyor to the Council. , 
J. Campbell Brown, D.Se. (County Analyst.) (ag 


No coarse beds. 








Not measured. Capacity {105,470 gallons at No. 1 works. 
before fillmg = - - (131,250) 15, NoelNOn2 1a 
Three feet. 


Screened hard clinker, and cinders. J mo, 
Bottom 18 inches ; clinkers between 1 inch and 2 inch, ‘ 


fine dust removed. 


None. 


Not measured. 


- 


Usually 2 hours filling, always 2 hours full, 2 hours ; 


emptying, and 6 to 18 hours resting. ae 


wot 


Wooden troughs with V notches in sides. 


50,223 gallons at one works (No. 1). 
91,207 gallons at the other (No. 2). 


Increased to nearly three times normal. : 


On two occasions only. See 11 and 12, 


ait, 
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(11) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(4) the best analysis of the final effluent and date | 


when sample was taken ; and 


(c) the worst analysis of the final effluent and date | Total solids in solution - 2 t 


when sample was taken ; 


(d) the average of the estimations made of the solids 
’ in suspension in the settled sewage as it went 
on to the coarse bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. : 


(13) Between what dates was the experiment conducted ? 
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10th July, 1900. 


Total solids in solution  - . - 748 per 100,000 


3 5 IM suspension - - 14°6 a 
Ammonia - - - : : 4 3°47 a 
Ammonia from organic matter - - "42 “3 
Nitrogen as nitrates and nitrites = - ‘00 

Jombined chlorine - - . - 10°00). 4.55 
Oxygen absorbed in 3 minutes - 1°3 “ 


Oxygen absorbed in 4 hours” - . 46 ee 
The percentage of solids removed mechanically from 
suspension is 90 per cent. 
The percentage of improvement in ammoniacal matters 
is 80 per cent. 
(c) 


22nd November 1900. 
71°40 per 100,000. 


* ,, in suspension r - 18°00 FS 
Ammonia : 3 . - - 2°37 a 
Ammonia from organic matter 5°95 - 
Nitrogen as nitrates and nitrites - ys. 
Combined chlorine - - - 8°200 7 
Oxygen absorbed in 3 minutes - 63 4s 
Oxygen absorbed in 4 hours - - 3°39 Be 


10th July 1900. 


Total solids in solution - - 87°00 per 100,000 


i 5 1b suspension < =. 153°000 3 
| Ammonia - . - - - AOS ted a4 
_ Ammonia from organic matter = 2°06 P 

Nitrogen as nitrates and nitrites - "00 a 
Combined chlorine - - - 14°50 RS 
Oxygen absorbed in 3 minutes - 4°28 53 
Oxygen absorbed in 4 hours - - 21°80 i 


If there were any periods of rest, state their | 


duration. 


(14) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths. 


(15) Was any nuisance caused by the experimental 
works ¢ 


(16) Is the experiment still proceeding? - - - ; 


If so, may the Commission inspect the works 
should they deem it desirable to do so? 


(17) Give particulars of any other observations of 
importance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ? 


(19) If it is considered that it would be practicable to 


adopt this system for the disposal of the whole of | 


the sewage of the district, please state 


(a) what would be the estimated capital cost per | 


head of constructing the works of disposal— 
excluding the cost of land and cost of sewers 


(>) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 





| 





16th March 1900, to present time. 


None. 


No observations taken. 


None. 


Yes. 


Yes. 


The inference that such a method of treating sewage is 
eminently suited to this district, but requires to include 
a preliminary settling or septic treatment, and most 


Appendix 9C, 


probably a secondary filtration in addition to the one. 


referred to in these notes. 


Note.—It is requested that all analyses may be stated ii parts per 100,000, ’and that the various compounds of 


‘nitrogen may be stated in terms of nitrogen, thus :-— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


_ Arrnur Bowss, A.M. Inst.§C.E. 
Signature of officer under whose direction the 
experiment was conducted, 
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\ppendix 90. Furm E. 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 





Name of authority - . - - - - = 4 
Population of district = - - - : - - - 
Water supply per head of the population - - . 
Estimated or measured dry weather flow of sewage - 


ls any trade refuse taken into the sewers? —- - - 


If so, state from what processes 1t is derived and, 
approximately, what percentage of the total 
dry weather flow of sewage is made up of 
trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of the chemist who has made the 
analyses 


re ce 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - - 


(ec) What was the nature and size of the filtering 
material ? 


(2) Give particulars of measurements made from time 
to time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled, with the filtering material ? 


(b) What was the depth of these beds? - - - 


(c) What was the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 
was made after resting or not. 


(>) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting. 


(6) State method of working of contact beds, de., 
number of fillings per day of twenty-four hours, 
and periods of (a) filling, (6) standing full, 
(c) emptying, and (¢) resting. 


(7) State by what method the settled sewage ‘was 
distributed on the beds. * 


(8) What was the average quantity of sewage in gallons 
dealt with daily t © 5 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


Tf so, state to what extent, and how the results were 
affected by such increase. 








Eastry Rural District Council. 
1,000. 


24,000 gallons per day. 


Brewery waste; about 30 per cent. 


Separate water supply not measured. 


Drainage of back yards and roofs only admitted. 


F. D. Anson, 15, Dean’s Yard, Westminster, S.W. 


Sidney Harvey, F.1.C., Public Analyst, City and County 
of Canterbury. 


Two, holding 4,000 gallons each. 


3 feet 6 inches. 


Coke broken to a 2-inch gauge. 





No exact measurements were made of the liquid capacity 
of the beds, but it was found that after about 8 weeks’ 
working, the capacity of the beds reached a constant — 
quantity, from which they have not varied very much. 


4 feet. 


Second bed, coke broken to a ?-inch gauge; third bed, @ | 
large cask filled with coke broken to a 4-inch gauge. 


(a) See (18). | fs 
(6) 2 hours. 5 
(c) 1 hour. 
(e) See (18). : 

8 hours for the complete cycle on average. 


Allowed to flow on to the beds from distributing 
channels. 


8,000 gallons. 


No. \ F 
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(10) State at what intervals analyses of the effluent 
were made and whether the samples were fil- 
tered through filter paper or allowed to clear by 
standing, before being analysed. 


(11) Give (a) the average of the analyses of the final 
effluent from the beds. 


(6) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the 
solids in suspension in the settled sewaze as 
it went on to the coarse bed. 

{¢) the average of the estimations made of the 
solids in suspension in the final effluent. 
Were these putrescible? 


(12) Give a typical analysis of the crude sewage to 
which the experiment relates. 











Only three analyses were made :— 


May 29th, 


June 24th, 


1899. 
1899. 


August 31st, 1899. 


AVERAGE OF 


THESE ANALYSES, 


443 






































No.1 No. 2 No. 3 No. 4 
Effluent Effluent Ettluent 
Crude after 1st after 2nd after 3rd 
Sewage. Treatment. | Treatment. | Treatmeiut. 
Parts per P rts per | Parts per 
100,000 100,000 100,000 
Appearance- - - | Dark Brown —_— = | = 
Smell- - - - - Very — | — — 
offensive é | 
Suspended matter 106°5 10°71 8°55 2°14 
(organic) 
Suspended matter 371 3-24 228 oa 1°96 
(mineral) | 
Suspended matter 143°6 18°95 10.83 4:10 
(total) 
Matter in solu- 154'84 146°11 134°12 135°94 
Contbined chlor- 11°00 14°99 15°24 16°17 
Nitrogen as ni- “46 “19 | oN | 74 
trates 
ammonia- - - - 3°10 2°67 15 58 
Albuminoid am- 1°55 “37 29 ‘i 
monia 
Oxygen absorbed 12°32 5°05 3°54 | 1-72: 
in 4 hours. | 
24th June, 1899 :— 
Appearance - - - : - - Colourless 
Smell - - - - - - - None 
Suspended matter, organic - - - 2 
5 Pr mineral - - - "43 
is a, \totabae 1 Wate: = “65 
Matter in solution - - - 21°91 
Combined chlorine - - - ORG AB 
Nitrogen as nitrites = - - - - 1°87 
Ammonia - . : - - - 1°27 
Albuminoid ammonia - - : - ‘09 
Oxygen absorbed in 4 hours- - - 1:00 
31st August, 1899. AN 
Appearance - - - -  - = Shght 
Smell - - - - - - tees 
Suspended matter, organic - - - 3°06: , 
es - mineral - - - 3°54 
if sie tédtalese pet & MST ee 
Matter in solution 2 - - - 156°60 
Combined chlorine : - - = eke 
Nitrogen as nitrites = - - - - 2°61 
Ammonia - - - - - - Lean 
Albuminoid ammonia - - - - “11 
Oxygen absorbed in 4 hours- - - 1°40 , 
_ Apparently not putrescible.. 
Two samples :— 
July 23rd, | 24th May, 
1898. 1899. 
Parts per Parts per 
100,000. 100,000. 
Appearance - - - - | Very turbid | Deep brown 
and floculent| colour. 
Smell - - - ‘ =f Very Very 
‘ offensive. offensive. 
Reaction - 2 s : Acid. 
Suspended matter, organic - 25°09 262°4 
* +i mineral - 3°27 79°2 
- 7 total - 28°36 341°6 
Matter in solution - = ee 10430 246°1 
Including chlorine - - 9.30 12°8 
Ammonia - - = - 2°70 3°3 
Albuminoid Ammonia - - ‘90 3°3 
Oxygen absorbed - - 8°80 19°7 
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Appendix 90 (13) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration. 


(14) Give particulars of any observations which may 
have been made of the temperatures of the 
contact beds at different depths. 


(15) Was any nuisance caused by the experimental 
works ? 


(16) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, 
should they deem it desirable to do so? 


(17) Give particulars of any other observations of 
importance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ? 


(19) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any 
loan, 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and 


nitrogen may be stated in terms of nitrogen, thus :+-— 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


March, 1899, present time. 


No complaint has come to my knowledge. 


The beds are still being worked regularly. 
Yes. 


The sewage was allowed to flow direct into the first bed 
from the sewer, and the time of filling them con- 
sequently varied considerably, often occupying six or 
seven hours, while at other times they Were filled in 
little over an hour. The result of this was that septic 
action was set up in these beds and they became 
inefficient. , 

That in this case it is necessary to have some sort of 
receiving tank by means of which the flow on to the 
bed may be regulated, and the quality of the sewage 
made more uniform. 

The Council are now applying for a loan to enable them 
to construct works to deal with the whole of the 
sewage, by first passing it through a scum tank and 
afterwards into contact beds. This tank will also be 
used as a collecting tank from which the effluent will 
be discharged periodically. 


£2 Osan 


Part of attendant’s wages and interest on capital and 
occasional renewal of filtering material, 


that the various compounds 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 
Total organic nitrogen. 


Note’ 2.—The expression “Subsidence tanks” is intended to denote tanks which are used so that little or no 


“Septic” action is produced. 


Signature of Officer under whose direction the 
experiment was conducted. 
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Form K. Appendix)9C. 
EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 
oF nes ‘veces rata MIE nal he Aha EY 

Nameofauthority- - - .- - = = = | Hampton Urban District Council. 
Population of district — - - - - = - - | 7,000 (4,600 at present connected to sewage system). 
Water supply per head of the population ~1nee - | No exact information, but as the dry-weather flow of 

, ; sewage is at the rate of 224 gallons per head, it is’no 


doubt somewhat approximate thereto. 


107,500 gallons per day, which includes 4,000 gallons of 
flushing water. 

No, with the exception“of that arising from slaughter- 

If so, state from what processes it is derived and, houses. 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Estimated or measured dry weather flow of sewage : 


Is any trade refuse taken into the sewers 2 


Is the storm, soil or surface water, wholly or partially, | Wholly excluded. 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted, | John Kemp, Assoc.M. Inst.C.E., Surveyor. 


Name and qualification of chemist who has made the | Charles E. Cassall, F.I.C., Public Analyst for Kensing- 


analyses. ton, St. George’s Hanover Square, Battersea, and the 
administrative counties of Kesteven and Holland, 
Lincolnshire. 





(1) (a) What was the water-holding capacity at com- 20,000 gallons each bed. (The beds are five in number.) 
mencement of experiment of the coarse beds 


when filled with the filtering material ? 
(6) What was the depth of these beds? - - ~- | 4 feet. 


(c) What were the nature and size of the filtering-| Furnace refuse rejected by a }-in. mesh sieve. Anything 
material ? above this size was used. Some pieces as large as 
12 in. diameter. 


(2) Give particulars of measurements made from time to | Two of the coarse beds were measured in October 1900, 


time during the experiment of the water-holding after one year and 10 months working, and were 
capacity of coarse beds, stating in each case found to have retained their original liquid capacity. 
whether the measurement was made after resting - 

or not. 


One of the coarse beds was again tested at the beginning 
of February 1901, after nearly two years and three 
months working, and still found to maintain its 
original liquid capacity. 





(3) What. was.the water-holding capacity of the coarse | As stated above. 
beds at end of experiment ? 


If the measurement was made after resting, please | Measurements taken in actual working. No rest given. 
give the duration of the resting. 


(4) (a4) What was the water-holding capacity at com- | This was not taken, but it was equal at least to that of 


mencement of experiment of the fine beds the coarse beds. 
when filled with the filtering material ? 

(6) What was the depth of these beds? - - _ | 4 feet. 

(c) What were the nature and size of the filtering | Furnace refuse passed through a 3-in. sieve, and rejected 
material ? by a ¢ inch sieve. 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, None have been made. 
stating in each case whether measurement 
was made after resting or not. 


(6) What was the water-holding capacity of fine) 
beds at end of experiment? If the measure-[ 
ment was made after resting, please give the | 
duration of the resting. 





See above. 


( ) State method of working of contact beds, z.e., number | Two beds are filled once in 24 hours, 
of fillings per day of twenty-four hours, and periods 5 * » twice aaa? 
of (a) filling, (4) standing full, (c) emptying, and | One bed always resting. 
(e) resting. (a) to 1 hour, (6) 2 hours, (¢) 1 hour, (e) not less than 
; 2 hours but varies considerably, as quantity of sewage 
not yet equal to full working capacity of beds. 


(7) State by what method the sewage was distributed on | In shallow wooden troughs for 2 beds, for the remaining 
the beds. 3 beds the sewage runs direct on to the beds without 
any special means of distribution. 


(8) What was the average quantity of sewaye in gallons | This has been a growing quantity from the first connec- 
dealt with daily ? . tion made to the sewers on the 8th Dec. 1898, until 
now, when the quantity is 107,500 gallons. 





= 1213. : 3R 
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Appendix 9C, (9) Was the quantity of sewage dealt with increased in | 


time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 7 


(10) State at what intervals analyses of the effluent were 


made and whether the samples were filtered- 


through filter paper or allowed to clear by standing 
before being analysed. 


(11) Give (a) the average of{ thejfanalyses of the final 
effluent from the beds. 


(6) the best analysis of the final effluent and date 
when sample was taken, and wre cee seedy 


| 


1d date | 


~~ (c) the worst analysis of the final effluent and da 
when sample was taken 


(d) the average of the estimations made of the solids 


in suspension in the ‘sewage as it went on to | 


the coarse bed. 


(e) the’average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(12) Give a typical analysis of the crude sewage to 
. ~ which the experiment relates. 


(13) Between what dates was the experiment conducted ? | 


If:there were any periods of rest, state their dura- 
tion. 


(14) Give particulars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths 


(15) Was any nuisance caused by the experimental 
works ? 
(16) Is the experiment still proceeding ? - - - 


If so, may the Commission inspect the works 
should they deem it desirable to do so? 


(17) Give particulars of any other observations of im- 
portance which were recorded. 





ROYAL, COMMISSION ON SEWAGE DISPOSAL: 


Very slightly. 
Not affected in any way. 


Only one analysis has been made, this was on the 10th . 
October 1899. ; 


Appearance in porcelain vessel Clean and bright ; colour 


1 in. deep. less. 

Appearance in 1-ft. vessel | - Clean andbright; slightly 
greenish yellow tint. 

Odour - “ - - ~~ None, 
Reaction - - - - Neutral. 
Total solid matters- - - 106°4 parts per 100,000... 
Chlorine as chlorides - -. 186 ” ” 
Nitrogen as nitrates - - 2°52 


z ” 
Oxygen absorbed from perman- 4°00 parts per 1,000,000. 
ganate, 30 deg., 4 hours. 
Saline ammonia - - - 0°968 
Organic ammonia - - - 0°448 a * 
Appearance of solids on igni- Marked blackening. 
tion. 
Nitrates - - - - 


”? ” 


- Marked traces. 


Only one taken. 


Mr. Cassall states that the “raw sewage contained a 
large quantity of suspended matter.” 


Only one made, the analyst stating that the effiuent was 
entirely free from suspended matter, and devoid of 
offensive odour. After passing through land the 
effluent contained 4°8 parts per 100,000 of suspended 
matter. 


Appearance in porcelain vessel Opaque and thick ; strong 


1 in. deep. sewage colour. 
Appearance in 1-foot tube — - Ditto. Ditto. 
Odours - - : - - Very offensive. - 
Reaction - - - - Faintly alkaline. 


Total solid matters- - 
Chlorine as chlorides - - 89°0 
Nitrogen as nitrates - -- 00 
Oxygen absorbed from perman- 129°4 
ganate, 30 deg. C., 4 hours. 
Saline ammonia - - Pee aly 
Organic - - - . OR ie le m 
Appearance of solids on igni- Intense blackening (in- 
tion. flammable residue). 
Nitrates - - oes - Absent. 


From Dee. 8th, 1898, and is still going on. 


- 278°4 per 100,000. 


” ” 


° 1,000,000. 


>> 


29 


Each coarse bed rests one week out of five. 


None have been. made. 


No. 


Yes. 


| Yes, 


| Two of the coarse beds have a top layer of very large- 


sized rough clinker, and it is remarkable that the tops 
of the beds have only been disturbed twice in 12 
months for cleansing. It has also been observed that 
if the growth of vegetables, which commences on these 
two beds in the early spring, be left undisturbed 
until autumn, and then pulled and cleared away, the 
top and body of the beds are perfectly clean, the paper 
and all solid matter having disappeared. 


It is found that the final effluent from the final contact 
is an excellent water for the boilers, leaving practically 
no incrustation or corrosion on the boiler. None but: 
this water is used for condensing, cooling, and feed 
purposes. 
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(18) What inferences have been drawn from the experi- | In the first place, it should be stated that the treatment Appendix 9C. 
ment ? of the whole of the sewage of Hampton on bacterio- ©  -— 
logical lines has not been regarded purely as an ex- 
periment, the Council and its advisers having 
previously visited various experimental works,’ and 
come to the conclusion that 1t was quite possible to 
treat the whole of the sewage of the district bacterio- 
logically, and really the results have exceeded our 
expectations, more particularly as regards the liquid 
capacity of the coarse beds, which~ is fully maintained 
after two years working. 
The installation is easily worked and managed at a small 
~ cost as compared with chemical treatment. 
There is no doubt whatever that the whole of the sewage 
\ cae i of any town, and of a purely domestic character, 
wi where the separate system in its entirety is adopted, 
could be similarly treated. 1tmay here be stated that 
the effluent is constantly being analysed by the 
Thames Conservancy, by whom it is termed “a good. 
effluent.” 


ag) If it is considered that it would be practicable to 
d adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per | Actual cost at Hampton = 7s. 4d. 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers, 


(+) What would be the estimated annual cost per | Actual cost at Hampton, 5d. 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 





Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :—- 

Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen, 


Joan Kime * 


Signaturs of Officer vnder whose direction. 
the experiment was conducted. 
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Appendix 9C. Form E. 





EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Nameiof:anthority/-04-) pf- (=o Se eo 
Population of district = - - - - - fs 2 


Water supply per head of the’population = = - 


Estimated or measured dry weather flow of sewage - 


Is any-trade refuse taken into the sewers? - - = 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


1 eS TER SS SSS SS SS 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 


(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
-eapacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - . - 


(c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give 
the duration of the resting. 











Huddersfield Corporation. 
105,000. 


Domestic purposes 14 gallons per day, trade purposes 
nine gallons per day. f 


Measured 7,000,000 gallons per day. 


Yes, a large quantity, chiefly from the scouring, dyeing 
and finishing of wool, de. 


29 per cent. of dry weather flow. 


No. 


Borough Engineer. 


Percy Coward. 





The initial capacity of the coarse bed was 19,000 gallons. 


3 ft. 6 in. 


Ordinary furnace clinker and coke. Half inch to about 
four inches. 











Date. Capacity. | Previous rest. 
1898. August 9th © -  - 19,000 { init 
; ‘ capacity. . 
1899. March 3rd: - \ = 9,000 2 hours. 
» May 3l1st - - - 7,300 oO ae 
» duly lith-> - <)> aoe Oar Fe 
» October 17th - - 5,600 oT es 
1900. January 24th - - 4,800 a go BR 














4,800 gallons after resting. 
Two hours. 


19,000 gallons (approx.). 


3 ft. 3 in. 


Top 9 in. clinker f-in. to 3-in,, 1 ft. 11 in. clinker j-in. 
to 14-in. ; bottom 7 in. clinker large pieces. - 


At the commencement of the experiment the contents of 
the coarse bed about filled the fine beds. 


At the finish less than a third of the fine bed was filled 
by the contents of the coarse hed. 
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(6) State method of working of contact beds, ¢.e., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 
and (e) resting. 


(7) State by what method the sewage was distributed on 
the beds. : 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
effected by such increase. 


(10) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by 
standing before being analysed. 


(11) Give (a) the average of the analyses of the final 
effluent from the beds. 


(6) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
to the coarse bed. 

(e) the average of the estimations made of the solids 


in suspension in the final effluent. Were 
these putrescible ? 


{12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted 4 


If. there were any periods of rest, state thelr 
duration. 


(14) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(15) Was any nuisance caused by the experimental 
works ? 


























| Filled twice a day, Appenaix 9C. 
— Coarse. Fine. 
(a) : f : : 2 hours. 2 hours. 
ey ." ‘ 5 % iam: aaa 
c) a = = ig 2 ” 3 ” 
(e) ‘, ry rs : 16 ” 15 ” 
Troughs. 


16,390 gallons per day. 


No. 
No. 


Samples were analysed daily. Neither filtered through 
paper nor allowed to clear by standing. 


Nitrous and nitric nitrogen - - - ‘171 (15 weeks). 
Ammoniacal nitrogen - : - - ‘30 (76 weeks). 
Albuminoid nitrogen - - - - ‘108 ‘3 
_ Oxygen absorbed in four hours at 80° F. 2°04 ty 
u ‘el in three minutes - ‘69 vs 
Sept. 30th 1899. 
Ammoniacal nitrogen - = - - 035 
Albuminoid nitrogen - - - . = ‘020 
Oxygen absorbed in four hours at 80° F. - PY 
fi bs in three minutes - - 23 
Sept. 14th 1898. 
Ammoniacal nitrogen - - - - "55 
Albuminoid nitrogen - - - - - "215 
Oxygen absorbed in four hours at 80° F. - 4°34 
in three minutes. - ae gy We)! 


” 3 


Not estimated. 


Traces, not estimated. The effluent when kept for seven 
days at 80° Fah. in a stoppered bottle (completely 
filled) frequently became putrescent. 





Albuminoid nitrogen - 3 : - - - °608 
Total organic nitrogen > - - - - 1°23 
Ammoniacal nitrogen - - : - - se b24:* 
Nitrous and nitric nitrogen . - - - 02 
Oxygen absorbed in four hours at 80° F. : 
Sample shaken - 4 is Z - <0 P71 
, settled - - 5 " - = 'F69 
» filtered - - - - - - 531 
Chlorine - 5 a8 oe s > - - 447] 
Reaction. Slightly alkaline to litmus. 
Solids. 
In suspension— 
Mineral - - - - - - - 164 
Volatile r - = a = - - 182 
Total 34°6 
In solution— Sar 
Mineral - - - - - - - §9°7 
Volatile - - - - - - - 11°8 
Total 715 
_ Total Solids. ed 
Mineral - . - - - - - 28761 
Volatile - - - - - - - - 30°0 
Total 106°] 


August 1898 to February 1900. 


Sundays. Also one week in January, 1899, and one week 
in September, 1899. 


None made. 


No. 
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Appendix 90 (16) Is the experiment still proceeding? 


If so, may the Commission inspect the works, should 


they deem it desirable to do so ? 


(17) Give particulars of any other observations of import- 
ance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ? 


(19) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


| Discontinued. 


Samples of deposit were taken from different parts of — 
the coarse beds at various times, and the proportion of 
organic to mineral matter contained in them deter-. 


mined. The results obtained are as follows :-— 





Dried at 212° F. | 





Mineral | Organic 
per cent. | per cent. 





Average sample of deposit from :— 
Near troughs from surface to 12 in. 
down the bed, taken after heavy 
rains in February 1899 - . 
Near troughs (within 18 in.) from 
surface to 18 in. down the bed 
taken after dry weather, October 
1SO9ee 2 a Eieens hace eae 
Peeled off clinker from 6 in. to 
30 in. down the bed, but not 
within ‘8 in. of troughs, October 
1899 - = - - - - 
Peeled off the surface of the bed, 
but not within 18 in. of the 
troughs, October 1899 - - 
_ Taken off clinker within 24 in. of 
the bottom, when the bed was 
being taken out, March 1900 - 


93°8 62 


73°5 26°5 


64°2 35°8 


44°] 55°9 


63°7 36°3 











That it would be possible to purify by triple contact the — 


crude sewage of Huddersfield. 

That the rapid deposition of irreducible matter in the 
coarse beds would necessitate their renewal beiag of 
so frequent occurrence as to render it a far too costly 
scheme to be adopted. 


No. | 


Sl See 


Jote.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen. 


J. G. L. Campsett, M.Inst.C.E. 


Signature of Officer under whose direction the 
experiment was conducted. 


LO a 





—— 


-— ae 


: 
i 
i 


es 


APPENDIX, 
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EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 


Northern Outfall. Small experimental beds fed with unscreened and unsettled raw sewage. 





Name of authority - ie u 


Population of district : 
(Sewage derived from London north of Thames.) 


Waiter supply per head of the population - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? — - = - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the | 


’ analyses. 





London County Council. 


3, 251,974 (1896). 


34°8 gallons per day (1900). 
123,000,000 gallons per day (1900). 


Trade refuse from districts drained is taken into the 
sewers. 


Quantity not known. 


No. 


Professor Clowes, D.Sc. 


Mr. E. B. Pike. 


Appendix 9C. 


aaaaneaanneeeeese eee sre eee eee ees ee eee eee eer errr —————EeEeEeEeEEEE—— 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material / 


(6) What was the depth of these beds / 


(ec) What were the nature and size of the filtering 
material ? 

(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment. 
If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What» was the water-holding capacity at com- 
mencement of experiment of the secondary 
beds when filled with the filtering material ? 


(6) What was the depth of these beds? — - = - 


(c) What were the nature and size of the filtering 
material ? ; 


(5) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the secondary beds, 
stating in each case whether measurement 
was made after resting or not. 


(1) What was the water-holding capacity of second- 
ary beds at end of experiment’? If the 
measurement was made after resting, please 
give the duration of the resting. 





Primary coarse bed A :—68°7 per cent. 


Primary coarse bed B :—70°3 per cent. of tank capacity 


without coke. (Measurement made with the coke dry.) 


9 ft. 9 in. 


Coke passed through a 2-in. mesh and rejected by a 
3-in. mesh. 





Primary 


Primary 
coarse bed B. 


Date. coarse bed A. 





1899, 20th Sep. 41°9 33°3 
(After 2} months’ work.) 

1899, 27th Oct. 32°3 32°7 

> agnetanbec. Shia | 27°6 

1900, 4th Jan. 26°8 24°7 

7th Feb. 21°8 22°2 








” 





Last measurements as above. 


Measurement made after 17 hours resting empty. 


Secondary coarse bed A :—61°7 per cent. 
Secondary fine bed B:—53-1 per cent. (Measurement 
made with the coke dry.) 


9 ft. 9 in. 


Course bed A.—Passed through a 2-in. mesh and 
rejected by $-in. mesh. 

Fine bed B.—Passed through a 3-in. mesh and 
rejected by a ,,-in. mesh. 


Coke. 











Secondar Secondary 

ae coarse Daa. fine bed B. 
1899, 20th Sept. 56°8 48°1 
» 27th Oct. 54:9 46°9 
» 6th Dec. 53°71 48°1 
1900, 4th Jan. 50°6 47°0 
» 7th Feb. 50°6 44:4 











Last measurements as above. Measurements were made 


after 17 hours resting empty. 
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Appendix 9G, (6) State method of working of contact beds, z.e., number 


of fillings per day of twenty-four hours, and 
periods, of (a) filling, (>) standing full, (c) empty- 
ing, and (e) resting. 


e 


(7) State by what method the sewage was distributed on 
the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 
If so, state to what extent, and how the results 
were affected by such increase. 


(10) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 


(11) Give (a) the average of the analyses of the final 
effluent from the beds 


(6) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken 


(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
the coarse bed. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? . 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(14) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(15) Was any nuisance caused by the experimental works ? 


(16) Is the experiment still proceeding ? 
- 
If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(17) Give particulars of any other observations of impor- 
tance which were recorded. 











ROYAL COMMISSION ON SEWAGE DISPOSAL; 


Once a day from 4th July, 1899, to 9th Dec., 1899 (both 
inclusive). ' 
Twice a day from 11th Dec., 1899, to 30th Dec., 1899. 
(a) 45 minutes. kB 
(6) 2 hours. un “os 
(c) 1 hour. stn | 
(e) 20 hours for one filling daily. 8 hours for ,two 
fillings daily. 


Splashed on a board laid on the surface of the bed. - 


About 290 gallons per filling in each series A and B. 
No. 
Daily averages. Filtered except in the case of the 


estimations of oxygen absorbed by the total putrescible 
matter. 





Secondary | Secondary 
coarse bed A.| fine bed A. 


Oxygen absorbed from 2°309 1467 
permanganate in four 
hours at 80° F. 
Nitrous nitrogen - - 0°1096 00584 
Nitric nitrogen - - 1°3256 2°2659 


4 Sept., 1899 :/26 July, 1899 


(6) Oxygen absorbed in four 1-053 0°626 
hours at 80° F. 
Nitric nitrogen - - 3°4714 1°7549 


16 Aug., 1899:/21 Dec., 1899: 


(c) Oxygen absorbed in four 4-000 3°857 
hours at 80° F. 
Nitric nitrogen - - 2°510 0°3647 
49 parts per 100,000. 
Not estimated. Non-putrescible. 
Oxygen absorbed in 4 hours at 80° F. - 6:163 
Nitrous nitrogen - - - - - 0°0057 
Nitric Be - - - - - 01331 


4th July, 1899, to 19th May, 1900. 


On Sundays, four consecutive days in August, 1899 ; five 
consecutive days at Christmas ; and US 1900 on 
Jan. 4,18; Feb. 3, 7, 19,20; Mar. 15,17 ; April 12, 13, 
14, 16, 17, 28; May 7, 8 


In Series A. the interior of the primary bed, 4 hours 
after emptying, was 50°5° F. (=the temperature of the 
sewage supplied to the bed); the air outside was standing 
at 42° F. 


The interior of the secondary bed, four hours after 
emptying, was 48° F. (or 2° higher than the liquid from _ 
the primary bed, with which it had been filled); the 
temperature of the air outside was 41° F. 


APPENDIX. . . 453 


e 


(18) What inferences have been drawn from the experi- | It was proved that the primary beds rapidly and con A 
ment ? tinuously decreased in capacity when they were fed 
with unscreened and unsedimented raw sewage. The 
secondary beds, however, suffered no such diminution 
in capacity. 


ppendix 9C, 





(19) If it is considered that it would’ be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ? 


(4) what would be the estimated annual cost per 
head of purifying the sewage by this system — . 
excluding the annual repayment of any loan ? 





Note.—It_ is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :—- 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen 


FRANK CLowEs, 


Signature of officer under whose direction 
the experiment was conducted. 


Chief Chemist to the London County Council, 


1213, 35 
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Appendix gc: Form E. 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 


Southern Outfall 


ON. SEWAGE DISPOSAL: 


The 13-foot Coke Bed dealing with crude and settled sewage. 





Name of Authority : 


Population of District : 

(Sewage derived from London, South of Thames) 
Water Supply per head of the population. 
Estimated or measured dry weather flow of sewage. 


Is any trade refuse taken into the sewers ! 


TES SOs 
approximately, 
weather flow of sewage 18 


state from what process it is derived and, 
what percentage of the total dry 
made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ! 


Officer under whom the experiment has been conducted ? 


Name and qualification of Chemist who has made the 
analyses 


(1) (a) 


mencement of experiment of the coarse beds 
when filled with the filtering material 


(b) What was the depth of these beds ¢ 


(c) What were the nature and size of the filtering 
rnaterial ? 
(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of these beds ! 


(c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, 
stating in each case whether measurement 
was made after resting or not. 


(b) What was the water-holding capacity of fine 


beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting ? 


What was the water-holding capacity at com- | 








London County Council. 


1,678,104 (1896). 


| 34°8 gallons per day (1900). 


About 90,000,000 gallons per day (1900). 


Trade refuse is taken into the sewers. 


Quantity is not known. 


No. 


Professor Clowes, D.Sc. 


Mr. J. W. H. Biggs. 


51 per cent. of the empty tank calculated when the coke — 


was wet. 


| 18 feet (similar results were obtained by 4 feet and 


6 feet beds). 


Coke, which passed through a 2-inch mesh, and which 
was rejected by a 1-inch mesh. 


1899. 
Aprilll - . - - 7,900 
June 8 - - - - 6,670 
Oct. 10 - - - - 5,530 
1900. 


Jan. 12 6,000. Rested from Dec. 22, 1899. 
June 16 6,000. Rested from April 5 to May 2. 


Oct. 8, 1900, 6290. (Calculated on the capacity of the 
lower 6 feet of the bed. 


From July 28, 1900, to Oct. 8, 1900. 


No fine beds were used. 4 
i 


The history of the fine bed may be divided into three 


periods (a, 6, and c). } 


(a) The bed received crude sewage between February 27 
and October 10, and was filled generally twicea day. Its 
capacity diminished rapidly, as is shown by the 
following figures:—March 9, 1899, capacity 7,900 
gallons. June 8, 1899, capacity 6,670 gallons. “@ 





(b) The bed received very roughly sedimented sewage 
between October 10 and April 5, and was filled twice 
a day to December 22, and three times a day to April 5. 


he capacity on January 12, 1900, was 6,000 gallons. 


(c) The bed received settled sewage between May 2 a 
July 28, 1900, and was filled four times a day. i 


Its capacity on June 16, 1900, was 6,000 gallons. In 
October 8 was 6,290 gallons (calculated). 
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(6) State method of working of contact beds, ¢.¢., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying, and 
(e) resting. 


(7) State by what method the sewage was distributed 
on the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ’ 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(10) State at what intervals analyses of the efttuent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by 
standing before being analysed. 


(11) Give (a) the average of the analyses of the final 
effluent from the beds. 


(b) the best analysis of the final etiluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the crude sewage as it went 
on to the coarse bed. 


(e) the average of the estimations made of the 
solids in suspension in the final effluent. 
Were these putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted ? 


If there were any periods.of rest, state their duration 


(14) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 











Number of fillings varied between cne and four per day Appendix 9C. 


of 24 hours :— 

(a) 4 to ? hour. 

(6) 2 hours. 

(c) 1 hour. 

‘(e) Variable. With one or two fillings per day, 
the bed rested throughout the night. With 
three or four fillings, the bed was worked 
during the night, and therefore rested 4} to 
+ hours, or 24 to 23 hours. 


Splashing on to perforated wooden trays. 


7,000 to 25,000, 


No. 


Daily. Filtered through filter paper except in the case 
of the estimations of total putrescible matter as 
measured by the oxygen absorbed from permanganate. 


Oxygen absorbed’ from permanganate in four hours at 
80° F. : 


By the total putrescible matter — - - - 3749 
By the dissolved putrescible matter — - - 2°556 
Nitrous nitrogen - = - : . : - 0°038 
Nitric nitrogen - . - - fs - 0158 


Throughout the experiment the average purification 
effected as judged by the oxygen absorbed from 
permanganate in four hours at 80° F. by the dissolved 
matter was 52°1 per cent. 


July 4, 1899. 


December 22, 1899. 


Oxygen absorbed from permanganate 
in four hours at 80° F. : (6) (c) 


Bythe dissolved putrescible matter 0°732 4906 
Nitrous nitrogen - - - - - Trace None 
Nitric nitrogen - ee = - 01114 Trace 


(c) In this case the corresponding sewage was exception- 
ally bad. 


40 parts per 100,000. 


Too small in amount’ to be estimated. Not putrescible. 


Suspended solids- - = 2 F , ae Al} 
Dissolved solids - - = 2 . . Saale 
Oxygen absorbed from permanganate in four 
hours at 80° F. :— 
By the total putrescible matter - - - 8000 
By the dissolved putrescible matter — - =| «&'500 
Nitrous nitrogen- - - s - None 
Nitric nitrogen - - - BP we s - None 
Albuminoid nitrogen - : a i : - 0350 


Feb. 27, 1899, and July 28, 1900. 
Bed was filled 657 times. 


Periods of rest :— 

1899.—March 9. 
March 30 to April 3. 
May 20 to 23. 
June 10 to 18. 
July 8, 9, 13, 16, 22 to 24, 26 to 30. 
August 5 to 8, 17 to 20. 
September 8, 30. 
October 10 to 12, 14, 15, 17 to 22. 
October 24 to November 6. 
November 13. 

; December 11, 22 to January 12, 1900 
1900.—April 5 to May 2. 
(All dates inclusive.) 


No observations made 
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Appendix dC. (15) Was any nuisance caused by the experimental works! | No. 


(16) Is the experiment still proceeding? - - - - | No. 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(17) Give particulars of any other observations of 
importance which were recorded. 


(18) What inferences have been drawn from the | That the crude sewage cannot be dealt with without 
experiment ? being subjected to a preliminary settling process, as 

| _ the beds receiving crude sewage choke up rapidly. 

| That where the sewage has been well settled to get rid 

| of the greater portion of suspended solids, a bed will 

continue to work well without appreciable loss of 

capacity. 


(19) If it is considered that it would be practicable to | 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 





(a) what would be the estimated capital cost per head 
of constructing the works of disposal—ex- 
cluding the cost of land and cost of sewers. 


(0) what would be the estimated annual cost per head 
of purifying the sewage by this system—ex- 
cluding the annual repayment of any loan. | 


Note—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be stated in terms of nitrogen, thus :— : 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. , 
FRANK CLOWES. 
- Signature of Officer under whose direction 
the experiment was conducted. 
Chief Chemist to the London County Council. 


APPENDIX: : 
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EXPERIMENT ON THE TREATMENT OF SEWAGE IN CONTACT BEDS. 


Northern Outfall.Small experimental beds. Kentish Ragstone, as a neutralising material, was tried 
comparison with coke. 


“Name of authority - - - : , 3 A w 


Population of district = - - ui 3 iy 
(Sewage derived from London North of Thames). 


‘Water supply per head of the population : . 5 
Estimated or measured dry weather flow of sewage . 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 


approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of Chemist who has made the 
analyses. 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(c) What were the nature and size of the 


filtering 
material ? ms 


(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What _was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding eapacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds ? 


(cy What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting, please give the 
duration of the resting 


(6) State method of working of contact beds, 2.¢., number 
of fillings per day of twenty-four hours, and 
periods of (q) filling, (d) standing full, (c) emptying, 
and (e) resting 


(7) State by what. method the sewage is distributed on 
the beds 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 








London County Council. 


3,251,974 (1896). 


348 gallons per day 1900). 
123,000,000 gallons per day (1900). 


Trade refuse from districts drained way taken into the 
sewers. 


Quantity not known. 


No. . 


Professor Clowes, D.Sc. 


| Mr. E. B. Pike. 


Ragstone bed, 40 per cent. ; Coke bed 
empty tanks without material 
after one week’s work. 


5 feet. 


, 00 per cent. of 
measurements taken 


One bed of Kentish Ragstone ; one bed of Coke. Both 
materials were of such a size as to pass a 4-inch mesh 
and be rejected by a $-inch mesh. 

Ragstone bed 36°6 per cent.; Coke bed 39-0 per cent., 
measured after 16 weeks’ work. Raystone bed 34:8 
per cent., Coke bed 33:6 per cent.; measured after 24. 
weeks’ work. 

The beds had not rested, as the capacities were measured 


by the quantities of etiluent which ran from the bed. 
The drainings were not included. 


Not estimated. 


The beds were at work for 5 weeks after the last capacity 
measurements, as shown above, were taken. 


Not estimated. 


5 feet. 


Ragstone which passed through 43-inch mesh, and which 
was rejected by a ;!, inch mesh. 
Coke of the same size. 


Capacities not taken. 


Beds were filled once a day from September 22, 1898, 
to January 9, 1899 (inclusive), and twice a day from 
January 11, 1899, to April 15, 1899, (a) about 10 


minutes, (6) 2 hours, (-) } hour, (e) 9 or 18 hours (1 or 
2 fillings). 


The beds were 4 feet Square, and the sewage fell from 
the pipe on toa board 1 foot square, which rested on 
the surface of the bed. 


Ragstone beds, 240 gallons ; Coke beds, 275 gallons. 
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Appendix 9C ' (9) Was the quantity of sewage dealt with increased in 
time of storm ? 





If so, state to what extent, and how the results were 
affected by such increase 


(10) State at what intervals analyses of the efiluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by 
standing before being analysed 


(11) Give (a) the average of the analyses of the final 
effluent from the beds. 


(b) the best analysis of the final effluent and date 
when sample was taken, and 


(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 


the coarse bed. 


(c) the average of the estimations made of the solids 
in suspension in the final effluent Were 
these putrescible / 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 


(14) Give particalars of any observations which may have 
been made of the temperatures of the contact beds 
at different depths. 


(15) Wasany nuisance caused by the experimental works 7 


(16) Is the experiment still proceeding ! 
Tf so, may the Commission inspect the works, should 
) y } ) 


they deem it desirable to do so ? 


(17) Give particulars of any other observations of 


importance which were recorded. 
(18) What inferences have been drawn from the 
experiment / 


(19) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(b) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any loan. 


Note.—It is requested that all analyses may be 
nitrogen may be stated in terms of nitrogen, thus :— 








ON SEWAGE DISPOSAL: 


No. 


Daily Averages.—Samples were filtered through filter - 


paper. 


Oxygen absorbed from permanganate in 4 hours at 80° F. 
(a) Ragstone bed, 2°761. Coke bed, 1°994. 





Ragstone Bed. | Coke Bed. 
(b) Jan. 16,1899 - 1-429 | Oct. 5,1898  - - 0714. 
(c) Dee. 1, 1898 - 4:000 | Dec. 7, 1898 - - 3143 


| 


Crude unsettled sewage was supplied to the beds. 
49 parts per 100,009. 


Not estimated. Not putrescible. 


Oxygen absorbed from permanganate in 4 hours at 80° F.: 
Average throughout the experiment, 5°424. 


September 22, 1898, and April 15, 1899. 


Sundays, 4 days at Christmas, and 2 days occasionally 
for boiler cleaning. 


Tt was inferred that no advantage resulted from using 
ragstone containing calcium carbonate—a neutralising 
substance—in place of coke; it had been surmised 
that the presence of calcium carbonate might promote | 
bacterial action. F 


stated in parts per 100,000, and that the various eompounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 


FRraNk CLOWES, 


Signature of Officer under whose direction the 
experiment was conducted. 


Chief Chemist to the London County Council. 


‘ 
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Form E, Appendix 9 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 





Name of authority | a haus : c =at 


Population of district - = - ay eB ? 


Water supply per head of the population : : a 
Estimated or measured dry weather flow of sewage - | 


Is any trade refuse taken into the sewers! — - - - | 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Js the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


Maidstone. 

35,000 (estimated). 

163 gallons per day. 
1,000,000 gallons per day. 


Yes. Brewery, paper mill, tan-yard and slaughterhouse 
are the principal. 


4 4 s . . 
Storm water is excluded from the sewers in about half 
of our drainage area. 


The Borough Surveyor. 


Dibdin and Thudichum. 


a SS SS SSS SS SSS PS SS Ss 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering materal ? 


(4) What was the depth of these beds! - : - 


(c) What were the nature and size of the filtering 
material ? 


(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity‘of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


4) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(4) What was the depth of these beds? — - - - 


(c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


(>) What was the water-holding capacity oi tne beds 
at end of experiment? If the measurement 
was made after resting, please give the dura- 
tion of the resting. 


(6) State method of working of contact beds, 7.¢., num- 
ber of fillings per day of 24 hours, and periods of 
(a) filling, (6) standing full, (c) emptying, and (e) 
resting. 2 


(7) State by what method the sewage was distributed on 
the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ¢ 


If so, state to what extent, and how the results were 
affected by such increase. 


(10) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper, or allowed to clear by standing 
before being analysed. 


12,000 gallons, 


Sift. 4 Ins 


Furnace clinkers rejected by # in. mesh sieve. 


14,000 gallons, 


4 ft. 4 In. 


Furnace clinkers passed through $ inch mesh sieve, and 
with firedust afterwards removed. 


Once and twice per day. 
(a) 40 minutes. 
(6) 2 hours at first, afterwards 14 and 1 hour. 
(c) 14 hours. 
~(e) 2 hours and 1 day in 7. 





At first by means of open distributing channels. These 
were afterwards removed, and the effluent appeared 
equally good. 


12,000 at each filling. 


Sewage with a large proportion of storm water has been 
dealt with on the beds, but the beds are filled by 
means of a pump, and consequently the quantity dealt 
with has been always the same. 


April and May 1899. 
By standing. 
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Appendix 9U, (11) Give (a) the average of the analyses of the final 





effluent from the beds. 


(>) the best analysis of the final effluent and date 
when sample was taken, and 

(c) the worst analysis of the final effluent and date 
when sample was taken. 


(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
coarse bed. 

(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 


(14) Give particulars of any observations which may have 
been made of the temperatures of the contact 
beds at different depths. 


(15) Wasany nuisance caused by the experimental works ? 


(16) Is the experiment still proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so? 
(17) Give particulars of any other observations of im- 
portance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ? 


(19) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal--- 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Cl., 8°7 parts per 100,000. 

Ammoniacal nitrogen, 2°13 parts per 100,000. 
Albuminoid nitrogen, 0°23 parts per 100,000. 
Oxygen absorbed, 4 hours, 3°20 parts per 100,000. 
Suspended matiers, traces. 





\ 





a, [Ammoniacal} _Albu- Oxygen : 
_ Chlorine. Nitrogen. Riocen. ADennbedl Suspended matter. 

87 O72 )°165 3°20 Trace, April 6, 1899. 

91 2°73 +220 3°84 Trace, May 8, 1899. 








81°0 parts per 100,000. 


Trace. . No. 


Cl., 9°0 parts per 100,000. 

Ammoniacal nitrogen, 4°95 parts per 100,000. 
Albuminoid nitrogen, 0°747 parts per 100,000. 
Oxygen, in 4 hours, 11°15 parts per 100,000. 
Suspended matter, 81°00 parts per 100,000. 


Beds first filled Oct. 1898, and continued ever since. The: 
beds have been rested at intervals when we have been 
occupied with other work, but on no occasion for more" 
than about seven days. 


None made. 


Absolutely none. No smell has ever been noticed on the- 


beds. 


Yes. 
Yes. 


The coarse bed was dug down to the floor of the tank 
after 18 months work, and no deposit was noticeable 
on the bottom, the clinkers were practically as clear 
as ever up to within 8 in. to 9 im. of the surface, and 
this was of a spongy nature, but having the odour of 
fresh garden soil. 


That the sewage of Maidstone is amenable to bacterial 
treatment. 


Yes. 


bo 
OC 
ee 


8d. 


Note.- -It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 


Nitrous nitrogen . 
Nitric nitrogen , 


Total organic nitrogen. 


J. BUNTING. 


Signature of Ofticer under whose direction. 
the experiment was conducted. 


APPENDIX, 


Form E. 


EXPERIMENT ON 


THE TREATMENT OF CRUDE 
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SEWAGE IN CONTACT BEDS. 


Bed A (primary) in conjunction with Bed B (secondary). 





Memeofauthornty- - - - - - - - 
Population of district - , 2 mage “ : 

Water supply per head of the population Seis : 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 


~ If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


Manchester. 

516,009. 

28 gallons per day. 
21,000,000 gallons per day. 


~ 


Yes. 


Mostly enters the sewers. 


Gilbert J. Fowler, M.Sc. (Vist.), F.LC. 


W. Clifford, A.R.C.Sc.1. 
H. D, Belt 
E. Hadfield 
A.C. Oddie 
Under the direction of G. J. Fowler. 


Junior Assistants. 


a 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse bed 
when filled with the filtering material ? 


(6) What was the depth of this bed ? 


(c) What was the nature and size of the filtering 
material ? i 


’ 
_ (2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
. capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(b) What was the depth of this bed ? 


(ec) What was the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the water- 
holding capacity of the fine beds, stating in each 
case whether measurement was made after resting 

or not, 


(4) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement 
was made after resting, please give the dura- 
tion of the resting. 


1213. 








4,530. 


3 feet. 


Screened clinker. Rough material round the draim 











pipes. Material uniform throughout the bed. Passed 
3-inch mesh, rejected by 1-inch mesh. 
Bep A. 
Capacity in 
Date. Gailone: Remarks. 

November 15th, 1898 - 4,530 3 hours rest. 
December 14th, ,, - 4,140 43 hours rest. 
January 10th, 1899 - 3,816 33 hours rest. 








| 3 ieet. 


Bed B. Screened clinker. Rough material round the 
drain pipes. Material uniform through the bed. Passed 
1-inch mesh, rejected by }-inch mesh. 








Bed B. 
Capacity 
Date. Prin Remarks. 
gallons. 
November 16th, 1898 4,530 3 hours rest. 
(drainage pipes full). 
January 10th, 1899 3,960 3 hours rest. 








3 T 
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Appendix 9C. (6) State method of working of contact beds, 2.c., num- 
ce ber of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (c) emptying, 

and (e) resting. 


(7) State by what method the settled sewage was 
distributed on the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm 2 


If so, state to what extent, and how the results were 
affected by such increase. 


(10) State at what intervals analyses of the etHuent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by 
standing before being analysed. 


(11) Give (a) the average of the analyses of the final 
etHuent from the beds. 


(>) the best analysis of the final effluent and date 
when sample was taken ; and 


(v) the worst analysis of the final effluent and date 
when sample was taken. 


‘(d) the average of the estimations made of the solids 
in suspension in the settled sewage as it went 
on to the coarse bed. 


(c) the average of the estimations made of the solids 


in suspension in the final effluent. Were these 
putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13)*Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(14)"Give particulars of any observations which may 
have been made of the temperatures of the con- 
tact beds at different depths. 

. if 


(15) Was any nuisance caused by the experimental works ? 


(16) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


ON 








SEWAGE DISPOSAL: 





Number 
Date. of 
fillings. 


Cycle. 





November 17th, 1898, 3 (a) 3, (6) 1 hour, (c) %, ~ 


to February 8th, (e) 4 hours. 
1899. (a) 3, (2) 2 hours, (c) 4, 
(e) 24 hours. 


(a) 2, (6) 2 hours, (c) 3, © 
() 8 hours. 





February 8th to Feb- 4 


Time of filling 6 a.m. 
ruary 15th, 1899. 


to 12 noon, and 6 p.m. 

to 12 midnight. 

: Cycle. \ 

(a) 4, 0) 2 honrs, (c) 4, 
(e) 24 hours. 











By wooden shoots, perforated at the bottom of the sides. 
10,970 (allowing for Sunday’s rest). 


No. 


Daily, except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 
of final eftfiuent (Bed B) :— : 


Four hours oxygen absorption - - - 118 
Incubator test, 3 mins. oxygen absorption, 

before - = - - ‘ nee 
Incubator test, 3 mins. oxygen absorption, 

after - - - = - - - D4 
Putrescibility  - - : - - - 23/237 
Ammoniacal nitrogen - - - - “69 
Albuminoid nitrogen - = res - - 075 
Nitrous nitrogen . - . - - 021 
Nitric nitrogen - - - - - - "293. 
Chlorine - - - : - - ‘seg 


About 41 parts per 100,000. (Data limited). 


About 2°8 parts per 100,000. ad 


The following members are the average of daily analyses 
of settled sewage for the quarter ending December 
28th, 1898 :— 


4 hours oxygen absorption - - 721 
3 minutes oxygen absorption - - - 3:86 
Ammoniacal nitrogen - aS - - 2°97 fh 
Albuminoid nitrogen - - - - 33 
Chlorine - . - . - - - 16:0 


November 10th, 1898, to February 15th, 1899. 


Rested every Sunday, and one day on December 24th, 1898. 
{ 


—= 


wen se 


APPENDIX. 


(17) Give particulars of any other observations of impor- 
tance which were recorded. 


(18) What inferences have’ been drawn from the experi- 
ment / 


(19) If it is considered that it would be practieable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system 
—excluding the annual repayment of any loan. 


\ 
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A considerable accumulation of silt occurred in the 
bed, the coarse clinker permitting the free access of 
sludge both into the body of the bed, and even into the 


drains below. 


It is not advantageous to attempt to purify sewage on 
contact beds without previous settlement. Further, it 
does not appear that material of the size of that in 
bed As is suited to the purpose of a contact bed, as it 
permits suspended matter freely to penetrate into the 
body of the bed, finally tending to form an almost 
impervious mass, which rapidly interferes with the 
action of the bed. In any case, even if clogging does 
not take place to such an extent, the suspended matter 
which passes away increases the burden. for the 
secondary bed. 


Note 1..—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogeu may be stated in terms of nitrogen, thus :-— 


Amnioniacal nitrogen ; 


Albuminoid nitrogen ; 


Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen. 


Note 2.—The expression “Subsidence tanks” is intended to denote tanks which are used so that little o1 no 


“ Septic” action is produced. 


Signature of Officer under whose direction 
~ the experiment was conducted 





1213 
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Appendix 9C, Form E. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 





Name of authority - - - - - - - - 
Population of district —- - - - - - - 
Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 
Ts any trade refuse taken into the sewers?  - - - 


If so, state from what processes it is derived and, 


. 


approximately, what percentage of the total dry | 


weather How of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


eee 


(1) (2) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(b) What was the depth of these beds? - - = 


(c) What were the nature and size of the filtering 
material ? 


-(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating im each case 
whether the measurement was made after resting 


or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


Tf the measurement was made after resting, please 
give the duration of the resting. * 


(4) («) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(5) What was the depth of these beds? - - : 


(c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not ? 


(6) What was the water-holding capacity of fine 
beds at end of experiment? If the measure- 
ment was made after resting. please give the 
duration of the resting. 


(6) State method of working of contact beds, 7.e., number 
of fillings per day of twenty-four hours, and 
periods of (a) filling, (6) standing full, (¢) emptying 
and (e) resting. 


(7) State by what method the sewage was distributed on 
the beds. 


(8) What was the average quantity of sewage in gallons 


dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 


time of storm ? i 


If so, state to what extent, and how the results were 


affected by such increase. 


(10)_State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 


before being analysed. 


Wellington, Somerset, Urban Council. 
The whole district, 6,800. 

Twenty gallons per day. 

120,000 gallons per day in drainage area. 


None. 


Partially. 


Council’s surveyor. in = 


Dr. Alford, County Analyst. 


9,380 gallons. 


3 ft. 6 in. 


Broken brick and tile rubble to pass a 23-inch ring. 


water-tight, being simply excavations in the ground. — 


Answer given under (2). 


At first the coarse bed more than filled the fine bed. 
3 ft. 6 in. 
a #-in. mesh, and rejected by a f-1n. ditto. 
Answer as given under (2). 
: 


Answer as given under (2). 


Three fillings in 24 hours. 


rest. 
The working was carried o15 at one out of several of ou 





present outfalls. . 


The sewage was distributed by open wooden trunks. 


About 28,000 gallons. 


Tn times of heavy rain amounting to flood, the beds were 


not worked. 


The one sample analysed was taken directly after leavin 


the fine bedsinto the same bottle as sent to analys 


without any preparation whatever. . 


Same as coarse bed after being in work about 3 weeks. 


Cinders perfectly free from dust and such as would pass | 


The flow being intermittent, times for filling varied, but 
averaged 1 hour to fill, 1} stand full, 1 to discharge, 15 


% 
No measurements taken, as beds were not considered . 
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{11) Give (a) the average of the analyses of the final 
effluent from the beds ; 


Only one sample analysed Appendix 9C. 


(6) the best analysis of the final effluent, and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent, and date 
when sample was taken ; 


(d) the average of the estimations made of the 
solids in suspension in the sewage as 1t went 
on to the coarse bed ; ; 


solids 


(e) the average of the estimations made of the 
1 Were 


. 


in suspension in the final effluent. 
these putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted? 


If] there were any periods of rest, state their | 


duration. 


(14) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. — 


(15) Was any nuisance caused by the experimental 
works ? 


(16) Is the experiment still proceeding ? - - - - 


Tf so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(17) Give particulars of any other observations of 
importance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ? 


(19) If it is considered that it would be practicable to 
‘ adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers? 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system 
seeecluding the annual repaymeut of any 
oan % 





(Copy of Analyst’s report.) 
February 3, 1900. 


Total dissolved solids - -  33°6 grains per gallon. 


Chlorine in chlorides - - 4°6 44 ‘i 
Free ammonia - - - 0°65 per million gallons. 
Albuminoid ammonia ~ ON as i 


Ordinary domestic, entirely free from trade refuse. 


March 25, 1899, and March 25, 1900. 


Two days only. On days during heavy floods. 


None whatever. The beds abutted on a public footpath, 
but no complaint of any kind was received during the 
whole time the beds were in work. 


No. 


The effluent after the first two months was at all times 
as clear as pump water, and entirely free from smell. 
Samples were taken every month, which samples were 
dated and kept but not analysed. I noticed that 
whereas for the first three weeks or a month the 
sewage in rough bed more than filled the fine one— 
after which it only filled it to a little under the surface 
of medium. 


T consider it is a successful mode of treatment. More- 
over I had an examination made of both beds after 
stopping work a few days, by having a large hole 
taken out in each and found that there was entire 
absence of any sludge, either adhering to the filtering 
medium or in the bottom of the beds. 


Yes, I think it would. 


We shall have to lift the sewage about 60 ft, and I 
estimate the cost approximately at 30s. per head. 


Cannot speak with any accuracy, but I am of opinion 
the cost would not exceed 1s. per head. 


Note.—It is requested that all analyses may be stated in parts per 100,000, and the various compouncs ol nitrogen 


may be stated in terms of nitrogen, thus :— 


ony Ammoniacal nitrogen ; 
: Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitiic nitrogen ; 


Total organic nitrogen. 


E. "TY Howarr. 
(at pagers J > : . 
Signature of Officer under whose directiov 
the experiment was conducted. 


—~ 
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Appendix 9C, 


Form E. 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN -CONTACT BEDS. 
-(DOUBLE CONTACT.) 


Name of authority : - - - - . - | 
Population of district = - : . : - Jas 
Water supply per head of the population - - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? — - ee 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, | 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


| 
| 


Name and qualification of chemist who has made the 
analyses. 


_ About 20 gallons per day. 


| Borough Engineer and Surveyor. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


County Borough of West Bromwich. 


In 1891, 59,489. ee 


About 1,250,000 gallons per day, total from both levels. 


Practically none. 


Wholly excluded. 


H. Silvester, F.1.c., ¥.c.s., Borough Analyst. 


. Ps 
ee ee ee 


(1) (a) What was the water-holding capacity at com- | 
mencement of experiment of the coarse beds when | 
filled with the filtering material ? : 


(>) What was the depth of these beds? - - — - 


(c) What were the nature and size of the filtering 
material ? 


(2) Give particulars of measurements made from time to | 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case | 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com- | 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(>) What was the depth of these beds? - -~ - 


(c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement 
was made after resting, please give the duration - 
of the resting. 


(6) State method of working of contact beds, z.e., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying, and 
(e) resting. 


(7) State by what method the sewage was distributed on 
the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? ce 
if 
(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, 


_ Average 3 feet 6 inches. 





} 5 and how the results were | 
affected by such increase. 


Pee! 


aba ae gallons, taking it at one-third the capacity — 
of bed. 


ae 


Screened engine ashes 43-inch to 2-inch mesh. 


a ee 


After the beds had worked for 12 months, during which 
time they dealt with 813 fillings, a Siemens patent 
meter was fixed at the outlet and readingstaken. The — 
beds had not rested except on Sundays. It should here — 
be stated that the low level sewage flows direct from — 
the sewer on to the beds, there being no detritus tanks, — 
consequently a large quantity of mineral matter finds 
its way into the beds. tap tall 


| After 12 months 29,455 gallons average of 12 readings. 


— ei gallons, taking it at one-third the capacity 
of bed. 


Three feet average. 


Screened engine ashes }-inch to $-inch mesh. 


The meter was fixed to this bed after 12 months. 
working. 


33,337 gallons, average of 12 readings, 






Three fillings every 24 hours, Sundays excepted, 
(a) 1} hours, (6) 2 hours, (c) emptying, 13 hours, resting 
3 hours every 8 hours, 


By iron troughs 15 inches wide. 
Estimated at 150,000 gallons at commencement. 


No 


a 


ANALYSES of SAMPL 
West Bromwich, by #. Si/vester: 
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gsvof SEWAGE and Errivents after Bacteria Treatment from Friar Park Sewage Farm, 
, ELC. F.C.S., Borough Analyst. 





CRUDE SEWAGE. 
































No. of 








EFFLUENT FROM COARSE BACTERIA BED. 

















paryie bis vrai | Nitrogen 

eS No. | filling. | Chlorine. ab sorbed Nitrites 

4hours. | Nitrates 

ts | Mi | he 

6 November 1 10 18°00 | “735 Traces 

14 ves 2 23 1900 | °731 ¥ 
mee 1 Ne ee ae 19:00 = -460 is 
29 wh tee 4 58 21-00 2500 iy 
19 December - 5 90 27°20 3°200 A. 
9 January - 6 134 15°00 “380 3 
iG. 3 : 7 154 13°10 | - ‘654 s 
es aA go 192 | 19-00 1 $59 ‘5 
7 March - 9 258 | 21°30 Pegs | ss 
ae ,, 10 292 | 2340 | 3:793 | e 
atk. pid acd B12) | 24:60 | oh Al hs os 
6 April . 12 330 20°65 1-041 | xe 
os en 13 371 18-90 1-077 | Py 
23May- -| 14 445 | 24-90 613 We 53 
29June -| 1 519 | 24-40 O83 ily. buss 
25 July - - 16 | 581- 22°10 | 1-923 | un 
30 August - 17 66 23°00 1-461 ._| Ms 
26 September 18 731 19°20 | 1°827 Pe 
Rcerages 8 Pee = 20:59 | 1512 AS 


Nore.—In the above analyses t 
absorbed were made on the sewage and effluent from the coarse 




















AMMONIA. 








Solids | 
| Solu. 
Bree. = | ee | tion. 
Ss. — Liss. Days = 

2090 | °050 111-0 
4.200 | ‘120 | 1140 
1300 | -071 1042 
2-900 | 226 | 1316 
3-270 | 355 | | 140°0 
‘s00 «| «060 | 1240 
960 ‘073 | 107-4 
2-260 182 | 1280 
2-480 ‘212 | 143-9 
1:800 203 | 124-4 
2-960 176 | 111 
2-560 152 | 104:7 
2-640 168 1075 
2-234 220 | 1198 
2-840 208 | 1lld 
2240 ‘144. 108-0 
3808 220°) 107°0 
3-304 ‘188 | 108-1 
2-485 169 | 117-0 











. Sample | No. of ae. Nitrogen AMMONIA. | heen 
a. No. | filling payee | la fe | cai MR MBoRia) fee | Total 
; 8 | Chlorine. “";,, | Nitrites ah eee a 
| 4 hours. and Free. Albu- Solution. Het Solids 
Nitrates. minoid. 
| | | 

6 November 1 10 18°40 1630 5 Nil Hee Piper (tc 085 103-0 | 12-4 | 115-4 

re | 208 | | Ug 93 | 20-00 2-680 ) | 5445 409 170 | 19% | 136% 

22 , ees 3 40 18-90 1632, (| pee 2°320 100 | 1030 | 156 118°6 
29 1 bE 4 58 22°60 4651 | ALP | 4-800 450 | 1420 |, 89:2 231-2 

19 December - 5 90 24°40 5°865 Yh | 4°312 470 128-0 | 67°6 195°6 

9 January - 6 134 15-00 "434 Traces | ‘920 090 =| 136-0 2-0 138-0 

16 Ke - t 154 11°80 1-012 Nil | 1-600 "120 101-0 94°0 195-0 

ade OnE 8 192 | 20°89 4-706 » | . 3°630 390] 132-0 43-2 175-2 
Pm Nrareh, *- 9 25% 22°30 4-056 - | 4°200 334 | 140-0 5d:44 195-44 

or”, 6.1. "16 292 | 24:00 6-306 eee). 4-400 410 | 9136-3 262° | 3991 

2 he : 11 312 51:30 | §3147 || , | 4°372 258 | 1175 86-4 203°9 
6 April . 12 330 21-05 2-980 © | iy! 3°268 240 9 16% 29°8 146°3 © 

oO by: tS 371 19°35 81258) ML). 5882 452 | N84 | 228-2 346°6 

93May- -| 14 445 28°70 4244 | 2 Mth) 4 516 | (1355 | 648 200°3 

29 June - : 15 519 23°90 2706 | i | 4°640 1302. AZO 63°9 180°9 

95 July. - | “16 |) 581 20°80 3°693 | ~ 5 BO 4209 |  -380 | 118-0 | 35-2 1532 

30 August - 17 666 21-20 3°503 | 4 TH] 6-020 458°} 116°5!- | 1892 305:7 

26 September 18 731 18-60 | 3-015 | aan 286 114°7 | 34:0 |. 148-7 

ee SE he ee — —_——— —— | — | — : 
Averages - | = ~ 20°75 3251 | pa inet L_2BLo 121°8 | 77°39 199°2 

















| pole Total lee 
Suspen-| sotids, | Puri 

sion. | ’ ae ee 

cation. 

4 | 111-4 | 55-0 

4:0 | 118°0 | 727 
48 | 1090 4 272 
164 | 1480 46°2 

| 21-4 | 1614} 45-4 
g | 48 | 124 

1% | 109-0 |. 35°3 
10° | 13888 | 60°5 
126: | 1565 | 603 
68 | 131-2 | 39°8 

ty Oe | 120-5 |*, 55° 
68 |-1115 | 65-0 
62 |'113°7 | 66:9 
92 1290 61:9 
56 | 1171 | 64:8 
12°0 120°0 47°9 

| 130 | 1200 | 582 
16-4 | 1241 | 39°4 
9°34 | 125-78)  .— 


he determinations of the free and saline ammonia, albuminoid ammonia, 
bed, after the removal of the suspended matter. 


- Sa) De Re ee ) 


and oxygen 
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468 ROYAL COMMISSION ON SEWAGE DISPOSAL: 4 





ARnedunend Analyses of Samples of Sewage and Effluents after Bacteria Treatment from Friar Park Sewage Farm, 
bi eo ga West Bromwich, by A/. Silvester, ¥.L.C., F.C.S., Borough Analyst—continued. 
(Quantities stated in parts per 100,000.) 





LOW LEV EL—contzenued. 





—— 


EFFLUENT FROM FINE BACTERIA BED. 










































































a Sample | No. of Gees N eo ; AMMONIA. Solids | Solids ne rer pls 
No. | filling. Chlorine *Psorbed Nitrites "1" aay ee Solu. A Re: ae ; of conaey 
é hours. Naan Free i Nc tion. “ion! Solids. pert Purifi- 
| cation. 
| | 
6 November Pee “10 175 | °374 652 | 1040) 035 | 1200 | Nil | 1200} 491 | 77-0 
14 Sly 2 23 18-0 | 329 533 -| 1-280) 050 | 1150 ; 1150 | 54:9 | 87-7 
op, ih Hee | 3 40 | 192 | -206 491-666; 046 | 1130; — | 1130] 552.| 674 
29 . 4 58 Qu |. | 73S Trace |1°350}7104 | L298 | | 7-2 127°0 | 706 | 842 
19 December-| 5 90 260 699 | 115 |2240) 125 | 1190} 60 | 1250] 781 | 884 
9 January - 6 134 14°9 | 232 “640 » 248 | 046 113-0 Nil : 113-0 38°9 — 
16 a 7 154 14°77 | 395 526. | 650 |) -069 113°0 5 113-0 39°6 60°93: 
31 rei - 8 192 18°4 | 368 404. 240; 045 126°0 0°8 126°8 80:2 92°1 
7 March 9 258 19°8 | "42'7 232 935 ‘056 134°9 at / 136°6 73°4 89°4 
op eul, ea core ty 292 Ql.) 485 357 1040) 082 | 127-:0 | Traces| 1270 | 87:2 | 92:3 
gg TREE Hey 312 205 | 506''| 583. | 1-004] 072 | 115-0 . 1150 | 57-7 | 81-0 
6 April - 12 330 20° | °478 || ‘376 | “884 ‘061 | 110°0 3 110°0 54°0 83°9 
PE hun ba ata 371 186 | 545 | 634 |1-042/ 116 | 114-0 r 1140 | 49-4 | 832 
23May- -| 14 445 24-1 | 629 | ‘171 | -982| 056 | 117-0 » 4 170} 61:0 | 85-1 
29June -| 15 | 519 | 240 | 247 | -304. |1-600)/1 048 | 1140] =» | 1140} 740 | 908 
25 July - - 16 581 BAEZ |) AOR 110. =| ‘424 052 OSD | 5 103°5 74:1 86°5 
30 August - 17 666 OO Gini > 454 | 1038 284 064 108°5 | sf 108°5 68°9 87°0 
26 September 18 731 20°0 | 545 | O71. | 056 104 1011 14 102°5 70°1 81-9 
| | | 
Averages < |" =p ee 20°01 | 457 | 447-1 -886 | 068 | 115-71'. -95 Mol La7adiee —_ 
E | | 
EFFLUENT FROM LAND. 
oli Sample} No. of Cero NES AMMONIA. Solids | Solids | rota) eee é pea 
No. filling. jChlorine eonegew Nitrites | Solu. Mee : of me ey 
4 hours. Nee Free. nee tion. aie Solids. eet ey Purifi- 
| cation. 
6 November 1 10 — — — — — _ ._— — — — 
ltd! Bere 2 23 ee Aer as aa pa e ate ie of ee 
ap. ad 8 Pee 3 40 ne Bt ae et ee ‘fh = 2 Laas, 6. 
9o-Te 4 58 -_ thi 2g peeae ares - a — teh ed 
19 December - 5 90 eS | | — — = = = 
9 January 6 134 13°10 246 1333 056 046 98-0 Nil 980 _ 43-4 
16 5 - 7 154 14°60 296 990 "125 026 118-0 | 45 118°0 25:0 70°7 
et 7 8 192 “ks bs aS ee - = Lf 
7 March - 9 258 Boye ye — = = = — 
21 5 - 10 292 LOO. |e 3os "252, "184 088 | 120:5 | Faint 120°5 179 93°6 
trace. ; 
29 - - Els 312 18°00 310 1°338 204 | -:061 103°5, Nil 103°5 48-0 90°} 
6 April =|) 12 330 19-205 (Sesto 928 "192 062 111°5 | Faint 111°5 21°9 | 87:5 
; trace. 
PS tan he . LS wad! 18°50 345 1:038 360 ‘076 120, 70 || Trace 120°0 36°7 89°4 
23 May - - 14 445 22°00 469 "796 ‘276 041 118°0 | Faint 118°0 25°4 88-9 
o9June -| 15 | 519 | 23-00 | -282 |. 1-717 | u84] 044 | ‘1300 via eT | 895 
25 July - - 16 581 21°60 504 210 064 056 122°5 — 122°5 _— 86°3. 
30 August - Ly, 666 20°10 336 L853 152 040 101°5 | Faint 101°5 26°0 90-4 
26 September | 18 | 731 | 20:00 | -406 | 1-015 | 112/ 080 | 103°3 meee | 03's | apeth ede 
Averages -|  — Lyf | ipr | -se0-4 1-239 | 1554-056 | ass || — | 113-3) — es 
































Noter.—-In the above analyses the determinations of the free and saline ammonia, albuminoid ammonia, and oxygen 
absorbed were made on the sewage and effiuent from the coarse bed, atter the removal of the suspended matter. 
* Derived from an effluent containing more nitrogen than is indicated by the corresponding fine bed sample. 
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LOW LEVEL (CoarsE-GRAINED BEDs). 
. RN F oj op 

== < £ oh g Se ‘ a 4 cal 

ae = S28 AS | S29} 608-3 |688 | 6 ‘S82 wo 

| ms ee Pee a2 | ect |e8e|e8s| 2 | esa 

& a F gos, g es | 38a |s0e|/5"%2)| 8 a3 = 

By elie 2 238 ay 8 wh eoeaee Pamraeguim 2 oe. 

To Se S = © 33 Pee Pan tow a | a o ~ Rs SEs 

= =o = = © a ones gone oO 5 OS 5 om 2ESD 
S oe © 22s o's g BOE 82'S | BEL ad 5.5 

oh ge E 288 BS SS) See ae peg agin By § 

a BS = B S's BS “45 (eas |eRe |eeé | aa | eas 

1899: 

13 Dec. 74!) 2.15 a.m. 3.30 a.m. 5.30 a.m. 7.0 a.m. 51 49 50 49 
3 75| 10.0 am. | 11.30a.m. | 1.30pm. |'3.0 pm. | 50 49 49 48 
13 76} 6.0 p.m. 7.15 p.m. 9.15 p.m. | 10.45 p.m. 51 40 48 47 
14 77 | 1.45 a.m. 3.15 a.m. 5.15 a.m. 6.45 a.m. 48 42 45 45 
\4 78 | 9.45a.m. | 11.0 a.m. 1.0 p.m. 2.30 p.m. 48 50 34 
l4 79 | 5.30 p.m. 6.30 p.m. 8.30 p.m. | 10.0 p.m. 49 46 4{ 
15 80 | 1.0 a.m. 2.45a.m, | 4.45 a.m. 6.15 a.m. 49 45 44 
15 81:| 9.15a.m. | 10.30 a.m. | 12.30 p.m. 2.0 p.m. 53 50 40 
15 82| 5.0 p.m. 6.30 p.m. 8.30 p.m. | 10.0 p.m. 51 49 48 
16 . 83 1.0 a.m. 9,45 a.m. 4.45 a.m. 6.15 a.m. 49 47 46 
16 84} 9.15a.m. | 11.0 am. |} 1.0 p.m. 2.30 p.m. 49 47 47 
16 g5| 20 am. | 330am. | 5.30am. | 7.0 am. | 47 45 44 

- Averages - - , 49°58 47°59 | 44°46 


ann UE EE EIIETIIIII 















































LOW LEVEL (FINE-GRAINED BED). 
































; % ae 2 

= z ey wee Sie ome 

og = a4 Ses 68a ‘eas S ‘SS bb 

ep as = atsden 2" bp 2 $e o $a 9 213.4 

Z| a r= ao38, S Shae 300 rie © 5 373 

= oe ® Dog ai] 22:5 PHY 42 oe 2 pos 

a ye = $6 $a Baye, Werte eed ar Ecce tek MiGeaucba Go E 

bey a z Fr = Q2e oO 5 S55 2 & D9 

iS) os © os os Bog By Q'S Qe o ag Qe 

En aE 5 £38 ae BH Sp leee Saar, ab Sra, [he Sues ee 

Z| BS a Bos Bs B18 | eO8 | eek | oe | AAs 

1899 : | 
13 Dec. 74. 5.30 a.m. >|. 7.0, a.m. 9.0 a.m. | 10.30 a.m. 34 48 
13 7s | lo p.m, 7° 3.0°' p.m: 5.0 p.m. 6.30 p.m. 29 AT 
13 76} 9.15 p.m. | 10.45 p.m. | 12.45 p.m. 2.15 a.m. 2! 46 
14 77 | 5.15 a.m. 6.45 a.m. 8.45 a.m. | 10.15 a.m. 12 40 
14 1S 0 p.m. 2.30 p.m. 4.30 p.m. 6.0 p.m. 20 40 
14 79 | 8.30p.m. | 10.0 p.m. | 12.0 p.m. 1.30 a.m. 26 45 
15 80 | 4°45 a.m. 6.15 a.m. 8.15 a.m. 9.45 a.m. 23 45 
15 81 | 12.30 p.m. 2.0 p.m. 4.0 p.m. 5.30 p.m. 18 45 
15 82 | 8.30p.m. | 10.0 p.m. |.12.0 p.m. 1.30 a.m. 20 45 
16 83 | 4.45 a.m. 6.15 a.m. 8.15 a.m. 9.45 a.m. 19 45 
16 84] 1.0 p.m. 2.30 p.m. 4.30 p.m. 6.0 p.m. 35 45 
16 85 | 5.30 a.m. 7.0 a.m. 9.0 a.m. | 10.30 a.m. 32 44 
’ = 
Averages - - 24 46 | 44°58 
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A dix 9C, (10) State at what intervals analyses of the effluent were 

SHIT A made and whether the samples were filtered 
through filter ae or allowed to clear by standing 
before being analysed. 


(11) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(6) the best analysis of the final effluent and date 
when sample was taken ; and . 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


_(d) the average of the estimations made of the solids. 


in suspension in the sewage as it went on to 
the coarse bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted 2, 


If there were any periods of rest, state their 
duration. 


(14) Give particulars of any observations which may have 


been made of the temperatures of the contact beds 
at different depths. 


(15) Was any nuisance caused by the experimental 
works ? 


(16) Is the experiment still proceeding? - - : - 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(17) Give particulars of any other observations of import- 
ance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ¢ 


(19) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole 
of the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers ; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


Commenced October 3rd, 








ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Samples were analysed at various dates between 


November 6th, 1899, to September 26th, 1900, 18 in all. 


See table at page 


See table at page 
77°39 parts per. 100,000 or 54°17 grains per gallon®. 


‘95 parts per 100,000 or °66 grains per gallon. 
Non-putrescible. Ue RT | om ce 


See foregoing tables, 


i899, land; extended to, . 
November Ist, 1900 ; beds rested from December 5th 
to 12th, 1899, and Sundays. fi, b 


See table at page 4 
None whatever; 


Yes, 


Yes, only too pleased, 


See report. 


i ae 


The final effluent is clear, entirely without odour; remains 


perfectly sweet on keeping, is not liable to secondary 
offensive or putrefactive decomposition, and is fit to 
discharge into the River Tame. However small the 
relative volume, the effluents have always been better 
than the water in the River Tame, and would improve 
the river, and there is no doubt that the whole of the 
sewage of West Bromwich can successfully be treated 
by this system without the aid of Jand. 


A scheme has been prepared for dealing with the whole 
of the sewage of the borough and adopted by the 
Council. 


About 5s. ; this includes detritus tanks. 


About a halfpenny per head if the effluents could go — 
direct from the fine beds into the stream, if they had 
to be pumped back on to the land it would increase: 
the cost to 23d. per head, excluding any annual. charges 
on the machinery. 


Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


ALBERT D. GREATOREX, Assoc. M. Inst. C. E., 
‘ Borough Engineer and Surveyor. 


Signature of Officer under whose direction. 
the experiment was conducted, 
)s 


oe 


APPENDIX. 
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Appendix 9C, 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 





Name of authority - - — - ay: i : a 
Population of district aaa » ‘ 4 : 
Water ree per head of the population — - - - 
Estimated or measured dry weather flow of sewage? — - 


Ts any trade refuse taken into the sewers! —- ae | 
If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


Wigston Magna Urban District Council. 
9,048 (estimated). 

122 gallons per day (estimated). 

121,815 gallons per day (measured), 


Yes, from dye works, about 1°64 per cent. 


Very little excluded, except during asevere storm, when 
the overflow chamber is then in use. 


Surveyor to the Council. 


Dr. C. Coles, M.D., D.P.H., Medical Officer of Health and 
Analyst to the Council. 


EE el 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - : - 


(c) What were the nature and size of the filtering 
i material ? 


(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 
If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com- 
~*~” mencement of experiment of the fine beds when 
filled with the filtering material ? 


(6) What was the depth of these beds 4 


(c) What were the nature and size of, the filtering 
material ? 


(5) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made after 
resting or not. 

_ (Bb) What was the water-holding capacity of fine beds 
at end of experiment! If the measurement was 
made after resting, please give the duration of 
the resting. 


(6) State method of working of contact beds, 7... number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying, and (¢) 
resting. 


(7) State by what method the sewage was distributed 
on the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


1213. 








3,172 gallons, when it commenced to overflow. 


4 feet, z.¢., six inches above invert of overflow pipe. 


#-inch burnt (ballast) clay. 


None made. 


3,011 gallons, when it commenced to overflow. 


After 17 hours resting. 


No measurement made. It was constructed the same 
size as the coarse bed, and was then sufficiently large 
to take the whole of the effluent from the coarse bed, 
without overflowing. 


4 feet, 7.e., six inches above invert of overflow pipe. 


3-inch cinder to 3 feet 6 inches in depth, then covered to 
6 inches in depth with 3-inch burnt ballast. 


None made. 


None made. 


Fillings 1°52 on the average per diem. 
(a) Average time to fill bed about 23 hours. 
(6) Two hours. ¥ 
(c) Seventy minutes. 
(ec) Two hours after each emptying (also each night 
and each Sunday). 


By wooden troughs. 
4703°5 gallons. 


The contact beds were not used in time of storm on 
account of the road detritus that would be washed 
from the macadamized roads into the sewers. 
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Aypendix9C, (10) State at what intervals analyses of the effluent were 

= made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(11) Give (a) the average of the analyses of the final 
effluent from the beds ; 


(4) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
the coarse bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(12) Give atypical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 


(14) Give particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(15) Was any nuisance caused by the experimental 
works ? 


(16) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, 
should they deem it desirable to do so ? 


(17) Give particulars of any other observations of im- 
portance which were recorded. 


(18) What inferences have been drawn from thé ex- 
periment ? 


(19) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 











ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Analyses were made at no definite intervals. Samples 
shaken up—not filtered—so as to get fair specimens. j 


Oxygen absorbed in 4 hours at 80° F. 1°39 parts per. 
100,000. 
13th December 1899. 
Sewage, 7°6 parts oxygen absorbed per 100,000. 
Final effluent, ‘33 ,, ie + Pagid ys" 
= 95°6 per cent. reduction. 
23rd September 1899. 
Sewage :—9'45 parts oxygen absorbed per 100,000. 
Effluent, 3°42 


ae ” ” ” 
= 63°8 per cent. reduction. 


None made. 


None made. 


Oxygen absorbed. Parts per 100,000. 
Sewage, 9°16. 
Effluent, coarse bed, 3°6. 
Ad fine bed, 2°23. 
Strong sewage, 
Sewage, 3°8. 
Effluent, coarse bed, ‘82. 
3 fiN@——~y5.i-67 
Weak sewage. 


March 1899 and October 1900. 
Seven days beside each night and each Sunday. 


None made. 


No. 


The contact beds are still being used and work satis- 
factorily. 


Yes, 


That the method tried gives good restlts for average 
strengths. of sewage. That the final effluent of an 
average sewage is fit to pass intoa stream. Thata 
collection of sewage should be made in a large tank 
open or closed so as to give a fair average strength of 
sewage for treatment in the contact beds. ' 


Yes. 


Approximate estimate from 14s. to 16s. per head. 


From 6d. to.9d. per head. 


Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 

Nitrous nitrogen ; 4 
Nitric nitrogen ; 

Total organic nitrogen. 


Only oxygen absorbed from permanganate used for determining the purification of the sewage. 


PANS. Wo. Geo. J. CLARK. 
‘Signature of Officer under whose direction 
the experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 


Semeert authority 00: = - = 5s CC 


Population ofdistrict - - - - : Hl ul 


Water supply per head of the population ; - i 


Estimated or measured dry weather flow of sewage - 


Ts any trade refuse taken into the sewers ! 
If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Ts the storm, soil or surface water, wholly or partially, | 


excluded from the ordinary sewers ¢ 
Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


| Withington*Urban District Council. 

Estimated at 36,000. Adjoining district of Levenshulme, 
12,000, also received and dealt with at our sewage 
works. 


About 30 gallons per day. 


About 2,500,000 gallons per day, of which 1,0Q0,000 
gallons is subsoil water from old sewers, etc. 


| A small quantity from Levenshulme ,Bleach Works, but 
quantity may be neglected. 


HUSA 


Practically the whole of the roof and surface water is 
taken into the sewers. 


Surveyor to the Urban District Council 


C. Estcourt, Esq., City Analyst, Manchester. 





(1) (a2) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - — - % 


(c) What were the nature and size of the filtering 
material ? 


(2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com” 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(4) What was the depth of these beds? - - - 


\c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from time 
to time during the experiment of the water- 
holding capacity of the fine beds, stating in 
each case whether measurement was made 
after resting or not. 


(6) What was the water-holding capacity of fine beds 
: at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(6) State method of working of contact beds, ¢.e., number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (4) standing full, (c) emptying, and 
(e) resting. 5 


(7) State by what method the sewage was distributed on 
the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
atfected by such increase. 


56 per cent., or 20,317 gallons. 


SS] 


ft. 


b 


Crushed clinker from destructor averaging 1 to 2. ins. 
longest measure. 


No experiments made. 


56 per cent., or 20,317 gallons. 


2°25 ft. 


Crushed clinker from destructor averaging 4 to | in., 
longest measure. 


No experiments made. 


2 fillings per diem—in 12 hours; 1 hour filling, 2 hours 
standing full, 13 hours emptying, 2 hours resting. 


By wooden troughs, 


40,634 gallons. 


| No experiments made. 
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Appendix 9C, (10) State at what intervals analyses of the effluent were 
ict made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(11) Give (a) the average of the analyses.of_the final 
effluent from the beds ; 


(6) the best analysis of the final effluent and date 
when sample was taken ; and 


(c) the worst analysis of the final effluent and date 
when sample was taken ; 


(d) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
the coarse bed ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment conducted ? 
If there were any periods of rest state their duration. 


14) Give particulars. of any observations which may 
have been made of the temperatures of the contact 
beds at different depths, 


‘(15) Was any nuisance caused by the experimental works ? 


- (16) Is the experiment still proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(17) Give particulars of any other observations of im- 
portance which were recorded. 


-(18) What Wg have been drawn from the experi- 
ment { 


(19) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) What would be. the estimated capital cost per 
head of constructing the works of disposal— 
excluding the cost of land and cost of sewers, 


(6) What would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


_nitrogen mav be stated in terms of nitrogen, thus : 


“© Note.—It 1s requested that all analyses may be stated in parts per 109,009, and that the various compounds of 


Ammoniacal nitrogen ; 

Albuminoid nitrogen ; ‘ti 
Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Once only on 3rd August, 1899. 













ecie 


Graite 





ini per gallon, 

= Aza LS | : ees 
Chlorine, combined - £ - - ae Pe 4°26 
Meal ammonia - - * 3 = - * 0'4750 


Albuminoid ammonia —- - - - 0°520 
Nitrogen as nitrites and nitrates - - 0°060° 
Oxygen absorbed in 4 hours’ - - - 0°332 
Total solid matter at 212° F. - - 2M BSG 
Mineral solid matter on ignition - = 20°00. 


Volatile matter - - uae wy) DL 
Appearance slightly opalescent i : 

To test paper slightly alkaline , a. 

f in Be 


The foregoing results show this effluent is suffi 
pure to be well within the limits of pollutio 
down by the Mersey and Irwell Joint Committee b 
sewage effluents. - i 


None. 

None. 

Niaiacsuaeees = ‘ , ~— 
None. 

Yes. it a et Oa 
None. Pe me ih aca 


That the “ Bacterial” treatment is satisfactory as far as 
can be judged from the analysis. Fler hs 


About £2 per head. 


About 7d. per head. ij 


s 4)9 


; 
'S 


A. H. Mounrarn, Surveyor. ‘7 
Signature of Officer under whose direction — 
the experiment was conducted. q 
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Appendix 9, 


—— 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 





Name ofauthority- -  - <j ey seh) ee 
Mumm of district, = et 85 
Water supply per head of the population F , E 


Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, — 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


——— 


Urban District Council’of Withnell. 
3,750 (estimated). 
Nine gallons per day. 


25,000 gallons per day. 


No. 


Yes. 


T. Beaver, Surveyor. 


None made. 


eee ence ecrerereeeeecrerrrrrarreccrrreccrcrrearaeecree aac c cae ee SUITE aaISIIIESSTT nIINET fil SUSE enna 


(1) (a) What was the water-holding capacity at com- 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - - L 


(c) What were the nature and size of the filtering, 
material ? 


(2) Give particulars of measurements made from time. to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case whether 
the measurement was made after resting or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? ‘ 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds when 
filled with the filtering material ? 


(b) What was the depth of these beds? - - - 


(c) What were the nature and size of the filtering 
material ? 


(5) (a) Give particulars of measurements made from 

time to time during the experiment of the water- 
holding capacity of the fine beds, stating in each 
case whether measurement was made after 
resting or not. 


(6) What was the water-holding capacity of fine beds 
at end of experiment? If the measurement was 
made after resting, please give the duration of 
the resting. 


(6) State method of working of contact beds, z.¢., number 
of fillings per day of 24 hours, and periods of («) 
filling, (6) standing full, (c) emptying, and (¢) 
resting. 


(7) State by what method the sewage was distributed on 
the beds. 


(8) What was the average quantity of sewage in gallons 
dealt with daily ? é Beans | 


(9) Was the quantity of sewage dealt with increased in 
time of storm ? 


M so, state to what extent, aud how the results were 
affected by such increase. 








5,000 gallons. 


3 feet 3 inches. 


Furnace ashes. 


To pass a.2-inch mesh retained on a 
1-inch mesh. 


None made. 


None made. 


5,500. 


3 feet 3 inches. 


To pass 1-inch mesh and retained on $-inch mesh. 


None made. 


None made. : 


Two fillings per day. 


(c) One hou (a) Two hours. 
r. 


(6) Two hours 
(e) Two hours. 


By means of wood troughs. 


10,000 gallons. 


No ; passed on to land. 


AT6 


Appendix 9C. ¢ 19) State at what intervals analyses of the effluent were 


made and whether the samples were filtered 
‘ through filter paper or allowed to clear by standing 
before being analysed. 


* (11) Give (a) the average of the analyses of the final 
effinent from the beds. —— 

(6) The best analysis of the final effluent and date 
when sample was taken, and 

(c) The worst analysis of the final effluent and date 

‘ when sample was taken. 

(2) The average of the estimations made of the solids 
in suspension in the sewage as it went on to 
the coarse bed. 

(e) The average of the estimations made of the solids 
in suspension in the final effluent. Were these 
putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(13) Between what dates was the experiment con- 
ducted ? 
If there were any periods of rest, state their dura- 
tion. 


(14) Give particulars of any observations which may 
have been made of the temperatures of the con- 
tact beds at different depths. 


cod 


(15) Was any nuisance caused by the experimental 
works ¢ 


(16) Is the experiment still proceeding ? 


Tf so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(17) Give particulars of any other observations of im- 
portance which were recorded. 


(18) What inferences have been drawn from the experi- 
ment ? 


(19) If it is considered that. it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(}) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


. : on 
Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds | 


of nitrogen may be stated in terms of nitrogen, thus : 








None made. 


Not known. 


Not known. 


Not known. - 


Not known. 


Domestic sewage. 


May 1899 to date. 


Not taken. 


Yes. 
Yes. 


That it is a good preliminary treatment? 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


passing the sewage on to land. 


£1 per head. 


6d. per head. 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


t 


THOMAS BEAVER. 


Signature of Officer under whose direc 


the experiment was conducted. 
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APPENDIX. 


Form E. 


ATT 


% 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE IN CONTACT BEDS. 
(DOUBLE CONTACT.) 





Name of authority - oe - 3 - os “ 
Population of district = -- - sy 2 : 
Water supply per head of the population - - 2 
Estimated or measured dry weather flow of sewage - 


‘Ts any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 


approximately, what percentage of the total dry | 


weather flow of sewage is made up of trade refuse. 


Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been. conducted. 


Name and qualification of chemist who has made the 
analyses. 


if 


Corporation of York. 
About 75,000. 

33 gallons per day. 
45 gallons per day. 


Trade refuse is so small as to be negligible. 


Storm water above the capacity of the sewers.—Yes. 
Soil or surface.—No. 


City engineer. 


EE a Fairley, F.LC., F.R.S.Edin. ; F.C.S. London, 

&e., de. 

(6) Edmund Moody Smith, M.D.,-C.M.Edin. ; D.P.H. 
Cam. Medical Officer of Health, York. 





(1) (a) What was the water-holding capacity at com 
mencement of experiment of the coarse beds 
when filled with the filtering material ? 


(b) What was the depth of these beds? - - - 


(ec) What were the nature and size of the filtering 
material ? 


2) Give particulars of measurements made from time to 
time during the experiment of the water-holding 
capacity of coarse beds, stating in each case 
whether the measurement was made after resting 
or not. 


(3) What was the water-holding capacity of the coarse 
beds at end of experiment ? 


If the measurement was made after resting, please 
give the duration of the resting. 


(4) (a) What was the water-holding capacity at com- 
mencement of experiment of the fine beds 
when filled with the filtering material ? 


(6) What was the depth of these beds? - — - z 


(c) What were the nature and size of the filtering 
material. 


(5) (a) Give particulars of measurements made from 
time to time during the experiment of the 
water-holding capacity of the fine beds, stating 
in each case whether measurement was made 
after resting or not. 


-(6) What was the water-holding capacity of fine beds 
at end of experiment ? 


If the measurement was made after resting, 
please give the duration of the resting. 


(6 State method of working of contact beds, 7.c. number 
of fillings per day of twenty-four hours, and periods 
of (a) filling, (6) standing full, (c) emptying, and 
(¢) resting. 

Ae 
1213. 





18,550 gallons. 





aft. 3in. 
All rejected by 1} in. screen. 
1899 : Gallons. 
Om lgsune ~- : 18,550 _- 
» 11 September - 9,360 — 
5 25 September - 13,650 After 14 days rest. 
, 6 November - 9,600 _ 
, 27 November - 12,750 Rest. 
» 11 December’ - 9,900 — 
, 26 December -| 11,000 58 hours rest. 











* On the Ist filling after 14 days rest a large quantity of 
sludge was unfortunately washed out of the supply 


pipe on to the bed. y 


Tt has never been less than 9,360 gallons after resting for 
Sunday. 


Not ascertained. The flow from No. 1 has never filled 
No. 2 more than 2 ft. in depth with quid. 


3 ft 3 in. 


Clinker and coke 3 to { in. 


Not ascertained. The effluent from No. 1 bed only filled 
No. z for about two ft. in depth, and on no occasion 
has it been necessary to fork over the surface. 


o 


Not ascertained, The surface of this bed has remained 
clear of any deposit throughout. 


8 hour cycles: () 1} filling, (2) 2 standing full (¢ and ¢) 
4° hours. 
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Appendix 9C. (7) State by what method the sewage was distributed on 
the beds. 





(8) What was the average + juantity of sewage in gallons 
dealt with daily ? 


(9) Was the quantity of sewage dealt with increased in 
time of storm ! 


If so, state to what extent, and how the results were 
affected by such increase. 


(10) State at what intervals analyses of the effluent were 
made and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(11) Give (a) the average of the analyses of the final 
effluent from the beds. 


\0) the best analysis of the final effluent and date. 


when sample was taken, and 
(c) the worst analysis of the final effluent and date 
when sample was taken. } 


(1) the average of the estimations made of the solids 
in suspension in the sewage as it went on to 
the coarse beds. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these putrescible ? 


(12) Give a typical analysis of the crude sewage to which 
the experiment relates. 


Sa 


a 





ROYAL COMMISSION ON SEWAGE DISPO;AL: 


Run on in semi-circular glazed drain pipes. 


About 33,000 gallons. 


No. 


Weekly, monthly, and at longer intervals. Allowed te 


clear by standing. 





vs 


















































Total solids - - - - - = 72°58 | 
Mineral matter - - : 67°58 
Volatile and organic matter - - - 50) 
Free ammonia ~*:" = 9° - "es 121 
Albuminoid ammonia - 2 - ~~ 1450 
Nitrogen as calcium nitrate - yale Nik | 
Nitrogen as nitrites —-- - - - Nil. 
Oxygen required to oxidise organic mat- | = | 
ter in 4 hours. - - - meena ae (A 643° 
Reaction - - - - - : - | Alkaline. — 
Chlorine - - - . - - - 12°15 
Sediment “Vaca : ae | ‘096. 4 
Analyst. - - - - - nova tuple eae 
Best. Worst. 
2 a 
pert ae 22, November, 1899. se Anguk ‘ 
Bed No. 1.|Bed No. 2.| 1 i 
Total solids - - - 99°11 95°67!" "70" 
Mineral matter - - 91°68 74°3 74:3 
V olatile and organic mat- 1 ee SS 
ter -- - ; - 7.43 54 oh 
Free ammonia - Epa fee his 1-44 1°65 | 
Albuminoid ammonia ‘186 “57 en 
Nitrogen as calcium ni- con Unde 
trate. = es ae 76 ‘Ol 
Nitrogen as nitrites - | Trace Trace — 
Oxygen required to oxi- _ r 
dise organic matter in a 
4 hours - - \- 643 4 By )s) 957 
Reaction . . | Alkaline} Alkaline | Alkali 
Smell (when cold) - None None | Ver 
Chlorine - - - - 20°3 17°74 14°54 
Sedimert z Se 3°88 Trace |->.-—aa 
Containing organic mat- se) 
co ae - - - 2°97 Trace” = 
Analyst - - : - Mr. Fairley 
Not ascertained. ? 
Trace only. No. . 
Total solids 2" -" "+, “~e- 83°67 y 
Mineral matter - - - - - 69°51 
Volatile and organic matter ol ise 14°157 
Free ammonia - 5 - 5 ‘ 5009 
Albuminoid ammonia - - = - Ot 
Nitrogen as calcium nitrate - rts NIL 
Nitrogen as nitrites ee Nil. 
Oxygen required to oxidise organic mat- 4 
ter in 4 hours” - - «(ae 43 
Reactionietes os bot ah th a | 
Smell (when cold) - - e . - Very 
é offensive. 
Chlorine - - - - - : - 12:63 
Sediment - : - - - 30°41 
Containing organic matter = - wn TES 21°84 
Analyst < os) - sO - | Mr. Fairley 








’ APPENDIX. 


(13) Between what dates was the experiment conducted 


If there were any periods of rest state their duration. 


ive particulars of any observations which may 
have been made of the temperatures of the contact 
beds at different depths. 


(4) G 





J 
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From June 1899 to October 1900, with crude sewage Appendix 9C, 


. 


since that date with open septic tank effluent. 
Every Sunday. 


The following are typical temperatures taken at the 
bottom of No. 1 bed, when the outside temperature has 
been under 35 or over 45. 
































Date. Hour. | Atmosphere. | Bed. Date. | Hour. | Atmosphere. Bed. 
1900 : 1900 : 
29 November- 10 a.m. 46 | 47 29December-| 9pm. | 31 42 
| 1901 : | 
11 December-| 9 a.m. 46 | 45 1 January -| 9pm. | 30 40 
12 4 - 9 a.m. 52 44 Ps * 9 a.m. 28 40 
12 53 - fp... _ 50 45 2 - 9 p.m. 28 41 
, 13 As = 9 a.m. 48 48 ae a.m. | 30 41 
14 = -| 9a.m; 48 48 3 v 9 /p.m. | 28 4] 
14 5 - 9 p.m 48 48 8 s -| 10am. | 31 4] 
15 : 9 a.m. 47 47 9 “A 9.30 a.m. Dy 40 
fhe ees 9.m. 48 / Ainsean agate 9 a.m. 30 43 
20 55 2) Q:acm, 50 47 BB oo tp 9 p.m. 30 43 
20 x - 9 p.m. 54 48 16 9 a.m. 27 41 
21 a - 9 a.m. 46 46 Jah A 9 p.m. 46 43 
25 % 9 s.m. 50 44 2B? ‘ 9 a.m. 46 45 
25 a = 9 p.m. 50 46 23 i 9 p.m. 30 44 
(15) Was any nuisance caused by the experimental works ? No. 


(16) Is the experiment still proceeding ? 


If so, may the Commission inspect the works should 
they deem it desirable to do so? 


(17) Give particulars of any other observations of im- 
portance which were recorded. 


{18) What inferences have been drawn from the experi- 
ment 2 


419) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state. 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal—- 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 
head of purifying the sewage by this system— 
excluding the annual repayment of any loan. 


_ WNote.—It is requested that all analyses may 
nitrogen may be stated in terms of nitrogen, thus :— 


Ammoniacal nitrogen 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 





d 


Total organic nitrogen. 


1213 


Terminated in October last 
Yes. 


The first bed had to be forked over from time to time, 
and on one occasion about # of a cubic yard of solid 
matted matter was removed from the surface. 


That this method is superior to chemical precipitation, 
but not equal to open septic tank treatment followed 
by continuous filtration. 


It is practicable but is not considered expedient in view 
of the superior results obtained by experiment referred 
to in form G. 


be stated in parts per 100,000, and that the various compounds of 


This cannot now be done, the analyses are given as 
received. A standard form for sewage analyses is very 
much needed. 


A. CREER. 
Suzuature of Officer under whose direction 
the experiment was conducted. 


ax 





480 ROYAL COMMISSION ON SEWAGE DISPOSAL : 


- 


Appendix 9C, Form G. 


ni hl 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
FOLLOWED BY CONTINUOUS FILTRATION. 





Name tt aithorriy ttt] 0 eo 0 a. ee tes 


Population of district — - - : - 


Water supply per head of the population - - - 
Average measured dry weather flow of sewage - - 
Ts any trade refuse taken into the sewers 1 
If go, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ¢ 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 





(1) (a) What is the capacity in gallons of the open septic 
tank ! 
(6) If there was more than one tank state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed ,from the septic tanks, 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a2) What are the form, the area and depth of the 
filters ? 


(4) State the nature and size of the filtering material 
(c) Were the sides of the filters open or closed 2 - 


(4) What was the rate of filtration in gallons per square 
_ yard per 24 hours? 
State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(5) What was the average quantity of. sewage in gallons 
dealt with daily ¢ 


(6) Was the quantity of sewage dealt with increased in 
time of storm ? 
If so, state to what extent, and how the results were 
affected by such increase. 


(7) State by what method the tank liquor was distributed 
on the filters. 


(8) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 


through filter paper or allowed to clear by standing 
before being analysed. 


(9) Give (a) the average of the analyses of the final 
effluent from the filters. 


(6) the best analysis and date when sample was 
taken, and 

(c) the worst analysis and date when sample was 
taken ia 

(d) solids in suspension in the tank liquor as it went 
on to the filters 

(e) the average of the estimations made of the solids 


674,000 gallons per day. 


7 Hardly any trade refuse except the waste waters from 


— Only partially. 


_ The surveyor, assisted recently by the Medical Officer of 





in suspension in the final effluent. Were these 
solids putrescible ? : 


Acton District Council. 


About 36,000. 
The drainage from abcut 18,000 persons goes to the 
Council’s Sewage Works, all other drainage to the 
Sewers of the London County Council. 











laundries, of which there are a great number. 


- 





Health. 
E. J. Bevan, Esq., analyst to County Council of Middlesex. 


146,000 gallons. 


One tank only. 
; \ 

Tank first in use October 4th, 1899, and on December 
20th, 1900, thers was found to be a deposit at the inlet 


end of tank about + inch thick, consisting of grit, and — 
no deposit was found at the other end. 


No removal. — . . i, 
28 

. ) a | 
Octagonal area 66 vards superficial average depth when. 


analysis was taken 6 feet 6 inches, afterwards increased. _ 
See answer to Q. 10. ee 


Broken clinker about 2 inch gauge. 
Open: 





500 gallons per square yard per 24 hours. 


Not reduced, except as mentioned in answer to Q. 15. 


Amount filtered, 33,000 gallons per 24 hours. 


No, though the sewage would be diluted. 
By revolving sprinklers (Whittaker and Bryant’s.) q 


One analysis only taken. A sample was taken every ho 
for 12 hours on one day, the samples mixed, and a_ 
gallon of the mxiture was sent to the analyst. 4 

6 

Analysis by Mr. E. J. Bevan on March 27th, 1900. 

aa parts per 160,000. 

Total solids in’solution -. ~~ = /- “Sea 4 

Solids in suspension - - - «_- . traces )ms 

Chines -5)  ~  - ° 75 > 


Free ammonia - - . : : J L150 
Albuminoid ammonia - - -. - 0751. 
Oxygen absorbed - s E « Sie “54 
Appearance - - - E = pane clear 
Smell - - - - +7 none — 


This is the only analysis taken. 


1°50 on March 27th 1900, 


APPENDIX. 


(10) Give a typical analysis of the crude sewage to 
which the experiment relates. 


(11) Between what dates was the experiment conducted ? 


If there were any periods of rest state their 
duration. 


(12) Give particulars of any observations which have 
been made of thr temperatures of the filters at 
different depths. 


(13) Was any nuisance caused by the experimental 
works ? 


‘ 


(14) Is the experiment still proceeding ¢ - - - - 


If so, may the Commission inspect the works, 
should they deem it desirable to do so? 


(15) Give particulars of any other observations of 
importance which have been recorded. 


(16) What inferences have been drawn from the experi- 
ment ? 


(17) If it is considered that it would be practicable to 


adopt this system for the disposal of the whole of | 


the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(4) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 
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Analysis by Mr. E. J. Beva on March 27th 1900. 
parts per 100,000 


Total solids in solution - . E . 85'0 
Solids in suspension - r - 474 
Chlorine - - : 3 - - - 78 
Free ammonia - - : ¢ - - 39 
Albuminoid ammonia - - - - 835 
Oxygen obsorbed — - : 2 - - 1°75 
Appearance — - - - an oe - Usual. 
Smell - - - - : - - Usual. 


Complaints were last summer made as to: smells from 
the filter. To diminish this the sewage was not allowed 
to rest so long in the septic tank, and the surface of 
the filter was raised a foot, bringing it nearer the 
sprinkler (the average depth of filter being now 7 ft. 
6 in.) and these alterations materially diminished the 
smell, so that no complaints have been received since 
these alterations were carried out. 


Yes, as also a smaller experimental filter which will 
probably be the model for further filters. 


Yes. 


When the filter was started on October 4th, 1899, the 


sewage was allowed 106 hours to flow through the 
septic tank on its way to the filter, and a thick crust 
was formed upon the sewage in tank. In the summer 
of 1900 when complaints were made as to smells from 
the filter, the speed of the revolving sprinkler was 
slightly reduced, and the sprinkler was stopped on two 
or three occasions for repairs to the ironwork, so that 
the flow through the septic tank was retarded. There- 


upon an ebullition took place in the tank, and gas. 


was given off in transparent bubbles (the ordinary 
bubbles on the crust were black leathery looking 
bubbles) and ‘the crust rapidly disappeared. The 
speed of the sprinkler was increased, and the tank 
was allowed continuously to deliver into an ordinary 
tank (about 176,000 gallons per day) so that the 
sewage took only 162 hours to travel through the: 


tank, and a thick crust was formed again in a few 


hours. 


That sewage can be treated in this way, even when it 


has to be lifted on to the filters, more economically 
and with less offence, than by methods of chemical 
' precipitation. 
Note.—The effluent from the sewage works is carried 
direct into the tideway of the Thames at Chiswick 


Appendix 9C, 





Eyot and therefore no high degree of purification is _ 


required by the Thames Conservancy. 


No such estimates have been made. 


- Note.—It is requested that all analyses may be stated in parts per 100,000, and that the varicus com pounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen. 


D. J. Kepets, Surveyor. 


Signature of Officer under whose direction the- 
experiment was conducted. 


Appeadix 9C. 
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JONTIN 2XPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
Oe ie FOLLOWED BY CONTINUOUS FILTRATION. | 


Name of authority - - 3 : : 
Population of district — - Z : : = : ‘ 
Water supply per head of the population ie 
Measured dry weather flow of sewage = - - - - 


Is any trade refuse taken into the sewers ? 


If so state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


{s the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


‘Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. | 





42) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 


(2) If there was more than one tank state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


Ifthe sludge was removed from the septic tanks, 
state how often this was done and, approximately, 
‘what quantity of sludge was removed on each 
“Occasion. 


“ €3) (a) What are the form, the area and depth of the 
filters ? 
“{6) State the nature and size of the filtering material. 


{c) Were the sides of the filters open or closed ? - ‘ 


&4) What was the rate of filtration in gallons per square 
yard per 24 hours ? . 
State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


«*) What was the average quantity of sewage, in gallons, 
dealt with daily ? 


_ £6) Was the quantity of sewage dealt with increased in 
time of storm ? 


“If so, state to what extent, and how the results were 
affected by such increase. 


(7) State by what method the tank liquor was distributed 
on the filters. 


(8) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


(9) Give (a) the average of the analyses of the final 
effuent from the filters. 


(/) the vest analysis and date when sample was taken 
and Ny 


ROYAL COMMISSION GN SEWAGE DISPOSAL: 








Carshalton Urban District Council. 


6,700. 

30.8 oie 
230,000. 

No. 

Wholly excluded. 


Wm. Willis Gale, A.M.1.c.E. 


Messrs. Dibden and Thudichum, F.1.¢., F.C.s. 


77,000 gallons each tank. 


Three, worked in parallel one always being in reserve. 











\ 

The tanks have been receiving the whole of the sewage 
for upwards of 8 months and only a very slight deposit 
of sludge can be discovered, ; 


None removed. 


Rectangular, 4 filters, 1,815 sq. yds. in each, or 14 acres in 
all; 4 ft. 6 in. in depth. 


Size. Depth 
Burnt ballast, sifted - - - - lin. 12 in. 
Mixed ballast, breezeand sandy soil - 3 ,, 36 400 
Selected topsoil- -  - "sammy » i 
Closed, with side air inlets communicating with the 


underdrains of filters. 
127 gallons per yard super. 


Not noticeable. 


The whole daily flow of 230,000 gallons. 


A 


0. 


No. 


* 


By open half pipe channels with non stops for equal dis- 
tribution. i 


Only one analysis made for the character of the effluent 
is apparent to the eye. = 


Appearance - - - — - Clear and bright. 

Odour - 26) Peabo Set RRND 

Reaction - - - -  - Very faintly alkaline. 

Chlorine -  - - - - 9°71 parts per 100,000 — 

Ammoniacal nitrogen - - “204: ,, «) em 

Albuminoid _,, OS at a) 

Oxygen atonce - -  ~- Trace,” > ae 
in 4 hours - - - ‘44 


2? < ” ” ” 
Nitrous nitrogen = - : 


Nitric nitrogen ‘ . 


Trace. 3] 
7°294 parts per 100,000 


Suspended matters - - = - Slight traces. 
+ ry volatile - ., . i oe 
Dissolved solids, total - - 144°57 parts per 100,000 


” ” volatile-  - 60°14 5 


” ” 


10th September, 1900. 


a 


APPENDIX. 


(c) the worst analysis and date when sample was 
taken. 


(d) the average of the estimations made of the solids 
~. in suspension in the tank liquor as 1t went on 
to the filters. 


(ec) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these solids putrescible ? 


} 
(10) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(11) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 


(12) Give particulars of any observations which have 


been made of the temperatures of the filters at | 


different depths. 


(13) Was any nuisance caused by the experimental 
works? 


_ (14) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? ~ 


(15) Give particulars of any other observations of im- 
portance which have been recorded. 


16) What inferences have been drawn from the experi- — 


ment ? 


(17) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) the capital cost per head of constructing the 
works of disposal, excluding the cost of land 
and cost of sewers. 


(4) the annual cost per head of purifying the sewage 


by this system, excluding the annual repay- - 


ment of any loan. 
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10th September, 1900. 


Not taken. 


Slight trace. 


Oxygen absorbed } hour -  - 5°757 parts per 100,000 


aes; ” 4 3 - 12°90 7? ” ”? 
Chlorine - = = = - 10°857 ” »> 2 
Ammoniacal nitrogen - sy LODO, oss 0 de 2 
Albuminoid fe - sal ENDS” ay We gp > 


No 1 tank has been in use since March, 1900. 


No 2 tank has been in use since May, 1900. 
a 


None made. 


When the sewage is pumped into the septic tanks a smefh 
of sulphuretted hydrogen is apparent. 


This is not strictly speaking an experiment, fos the whole- 
of the sewage is treated on these lines. 


Yes. 


That the effluent absorbed impurities after passing over 
land. 

It was noticed within 8 or 9 days after these tanks 
were started that black masses of sludge arose from the- 
bottom of the tanks, accompanied by bubbles of gas.. 
After some months had elapsed these masses of sludge 
formed a compact and practically air-tight cover to the: 
sewage in the tanks. This only occurred in the first two 
divisions, it being a difficult matter to get a_scum to» 
form on the third or last division in the tank. (Each tank: 
is practically. three tanks on account of the floating scum 
boards.) 

In frosty weather a scum arises in the last division which: 
disperses shortly after the sun has shone on it. The in- 
ference to be drawn from this fact is that the changes. 
going on in the body of the tanks provide automatically” 
as it were a protection from climatic changes, so that: 
the sewage remains in an equable condition as regards: 
temperature. 

The gas bubbles can be easily ignited, and burn for a 
short time with energy. 


That the sewage by simply passing through the tanks. 
with its three divisions is purified to the extent of 46 pex 
cent., taking the oxygen absorbed test as a guide, and: 
to the extent of 64 per cent. by the albuminoie? 
ammonia test, and that nearly alt’ the solid organic: 
matter is digested and liquefied, the tank effluent then 
being in such a condition that the further treatment im 
the filter bed is considerably assisted. 


The whole of the sewage is now being disposed of on the 
lines of this system ‘ 


17s., made up as follows :— 


Bree ate Ne 

1,597- 0 3 Tanks. 

472 13 6 Sludge well. 
Filters’ 





3,622 11 11 


5,692 5 8 


be 2id: 


Note.—It is requested that all analyses may be stated in parts per 100,000, and that the variows compounds of 


nitrogen may be given in terms of nitrogen, thus : 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Wm. WILLIS GALE, A.M.L.C.E. 
Signature of officer under whose direction the 
experiment was conducted. 


App. ac: SCL 
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Appendix 9C. Form G. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK FOLLOWED BY 
CONTINUOUS FILTRATION. t -_ 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 





¥ 





Name of authority - - - . . = ‘i : 


Population of district — - - - - - - - 
Water supply per head of the population - - = 
Estimated or measured dry weather flow of sewage - 
Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse, 

Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 
Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. ; 


| Mr. 'T. Carter Beeley (Mayor and_ Chairman of Com 


| Mr. Frank Scudder, F.LC. 










Mayor, Aldermen, and Burgesses of the Borough of 

Hyde. 
Estimated at 32,000. | 
20 gallons per day for a population of 30,000 supplied. 
1,000,000 gallons per day. 
Yes. 


Hat works, margarine works, india-rubber works, aniline 
dye works, slaughter houses, tripe boiling works, «&e., 
estimated at 25,000 gallons. ‘ 


Partially. 


mittee), under the advice of Mr. F. Scudder. $ 





(1) (a) What is the capacity in gallons of the open 
septic tank or tanks ? 
(2) If there was more than one tank state whether 
they were worked in series or in parallel. 
42) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 
If the sludge was removed from the septic 


tanks, state how often this was dune and, - 


approximately, what quantity of sludge was 
removed on each occasion. 


(3) (2) What are the form, the area and depth of the 
filters ? 


(6) State the nature and size of the filtering material. 
(c) Were the sides of the filters open or closed ? 


(4) What was the rate of filtration in gallons per square 
yard per 24 hours? 

State whether the.rate of filtration was reduced 

during the experiment in consequence of the 

choking of the filters, and, if so, to what extent. 


(5) What was the average quantity of sewage in gallons 
dealt with daily ? 


(6) Was the quantity of sewage dealt with increased in 
. time of storm ? 


If so, state to what extent, and how the results 
were affected by such increase. | 


(7) State by what method the tank liquor “was dis- 
tributed on the filters. 


. (8) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper, or allowed to clear by stand- 
ing, before being analysed. 


(9) Give (a) the average of the analyses of the final 
effluent from the filters, 


(b) the best analysis and date when sample was 
taken, and 








75,000. 


One only. 







Tank was emptied after 14 months work, the sludge 
remaining was 11 tons (the weekly quantity under 
chemical precipitation). “a 


Whittaker and Bryant system. 
Circular, 43 feet diameter and 9 feet deep. 


Coke refused by 2 inch ring. 


Open under bottom, and open for 4 feet from top al 
round. 


600 gallons for 3 months, since that time 450 gallons. — 


Reduction was not due to choking, but to obtain a better 
result. The alteration had immediate success. q 


75,000 gallons. 


Constant volume taken daily.into septic tank. 


No increase taken. 


By revolving sprinklers (automatic), liquor being pumped 
from tank by pulsometer pump, Whittaker and 
Bryant’s principle. : 


Weekly, by Whittaker and_ Bryant, Accrington, ai ; 
frequent intervals by Mr. F. Scudder, analyst to the 
Mersey and Irwell Board. 


(a) Ammoniacal nitrogen, 0°62 parts per 100,000. 
Albuminoid nitrogen, 0°20 — ,, ot 
Residual nitrogen, not determined. 

Nitrous nitrogen, 0°17 parts per 100,000. 
Nitric nitrogen, 1°20 Os 
Oxygen absorbed. 

3 minutes test, 0°60 _,, k 

4 hours test, 1°63 a 
Transparency millimetres seen through, 154. 
Chlorine (Cl.), 26°3 parts per 100,000. _, 

July 5th, 1900. 

Ammoniacal nitrogen, 0°52 parts per 100,000. 
Albuminoid nitrogen, 0°17 : 


” 


’ 

Nitrous nitrogen, 0°16 is ’ 

Nitric nitrogen, 1°10 i " 
Oxygen absorbed— 

3 minutes test, 0°43, ¥ % 


4 hours test, 1°20 a 4 
‘Transparency millimetres seen through, 232. 
Chlorme (Cl.), 20°0 parts per 100,000. 


APPENDIX. 


(c) the worst analysis and date when sample was 
taken ; 


' (d) the average of the estimations made of the solids 
im suspension in the tank liquor as it went on 
to the filters ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
solids putrescible? No. 


(10) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(11) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration. 


(12) Give particulars of any observations which have 


been made of the temperatures of the filters at | 


different depths. 


(13) Was any nuisance caused by the experimental 


works ? 


(14) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(15) Give particulars of any other observations of im- 
portance which have been recorded. 


(16) What inferences have been drawn from the experi- 
ment ? 


(17) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what wonld be the estimated capital cost per 
of constructing the works of disposal, 
excluding the cost of land and cost of sewers; 


- (6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 
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July 11th, 1899. 
Ammoniacal nitrogen 


Albuminoids is,) 848] 0) 1 TE O41 
Nitrous nite - - - - None. 
Nitric We ~ - - - None. 
Oxygen absorbed— 

3 minutes test - - > - - 14 

4 hours test - . - - - 2°60 
Transparency millimetres seen through - 97 
Chlorine (Cl.) - - - : - + 22°0 


4 grains mineral. 
5 grains organic. 
Total 9 grains per gallons. 


L'7 grain mineral. 
2°6 grain organic. 
4°3 grains total per gallon. 


Ammoniacal nitrogen, 4°80 parts per 100,000. 


Albuminoid nitrogen, 2°00 __,, ff 
Oxygen absorbed— 
3 minutes test, 3°63 _ 5S 
4 hours test, 11°40 - ~ 
Transparency, 20°0 43 oe 
Chlorine, Dp its ” oe 


June 24th, 1899, to present date. 


Since October, 1900, rested nightly four to five hours, 
with improved results. 


Not taken. 


55 


Temperature of water falling on averages 


Not received any complaints. 


Yes. 
Yes. 


The filter appears to have periodical slight floodings, 
causing pools in different parts of the filter. These 
always disappear in three or four days without slowing 
down the filter. , 

There is a slight deposit in the final effluent, which 
slightly affects the analyses. This we are arranging to 
take out. 

We found it was not possible to press the sludge at the 
stoppage. It was so greasy (apparently) that the press 
cloths were coated over and refused to pass the liquid 
through. 


We have, under the advice of Mr. F. Scudder and Messrs. 


Dibdin and Thudichum, and encouraged by the excel- 
lent results obtained, drawn out a complete scheme on 
this principle, and applied to the Local Government 
Board for powers. 

Colonel Marsh and Dr. Buchanan were the inspectors, 
and complete evidence was laid before them. Their 
decision has not yet been received. 


13s. 7d. per head. In addition to the money previously 
spent on chemical precipitation system, much of which 
will be again available. 


10d. per head. 


Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 


Albuminoid nitrogen ; 


' Nitrous nitrogen ; 
. Nitrie nitrogen ; 


Total organic nitrogen. 


1213 


T. C. BrELtEy (Mayor), 


Signature of Officer under whose personal direction 
the experiment was conducted. 


Se 


Parts per 100,000 Appendix 9C. 
a eeea0 
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Appendix ®@ Form G. 
EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK FOLLOWING 
BY CONTINUOUS FILTRATION. : 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


hr @ a 


Oe ae 


(BED B.) 





Name of authority - z : 3 
Population of district — - a = F 


Water supply per head of the population - : - 


Estimated or measured dry weather flow of sewage - 


Ts any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers. 
Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 





(1) (a) What is the capacity in gallons of the open 
septic tank or tanks? 


(6) If there was more than one tank state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 














the septic tanks by deposit of sludge * 


If the sludge was removed from the Septic Tanks» 
state how often this was done and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What are the form, the area and depth of the 
filters ? 


(6) State the nature and size of the filtering material 
(c) Were the sides of the filters open or closed? —- 


(4) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(5) What was the average quantity of sewage in gallons 
dealt with daily ? 


(6) Was the quantity of sewage dealt with increased in 
time of storm ? 


If So, state to what extent, and how the results were _ 


affected by such increase. 


Manchester. 
550,000. 


Gallons per day 
Domestic use - switin - f - 17 


Trade purposes hath - 4 11 


28 


Total = 


27,000,000 gallons per day. 


a —— 


Yes. 


Mostly enter the sewers. Storm overflows are provided — 
at certain points which are supposed to come into — 
action at a dilution of five to one; in certain cases 
however they fail to answer their purpose. ery 


Gilbert J. Fowler, M.Sc. (Vict.), F.I.C. (Supt.) 


Edward Ardern, B.Sc. (Vict.) H. A. Bell, A. C.. Oddie 
E. Hadfield, Junior Assistants. Under the direction 


of G. J. Fowler (Supt.) ; 





1,125,000 gallons. 


= * ¥ ‘ 
- 7” 


— pe 


= 


Square, with sloping sides. 3ft.deep. Areaattop 
. Area at bottom 17 ft. 6 in. square. 
Clinker. Passed 1-in. mesh, rejected by 4-in., with rough - 


material round the drain. 
. 


Cloned) — 


245 gallons per square yard per 24 hours. (Allowing for 


Sunday’s rest.) 
Jig 

: 

In consequence of impurity of filtrates, the method of 
working was altered from 12 hours continuous flow 
per day (February 28—March 22) to alternate periods | 
of two hours flow, and two hours rest. (March 22-— 
April 25). . 


15,656 gallons (after allowing for Sunday’s rest). 4 


/ 


No. 


APPENDIX. 


7) State by what method the tank liquor was distri- 
’ buted on the filters. 


8) State at what intervals analyses of the effluent were 
made, .and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing, before being analysed. 


9) Give (a) the average of the analyses of the final 
effluent from the filters ; 


\ 
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Specially-constructed wooden shoots laid on the surface 


of the bed were employed, having bevelled edges, over Appeudix 9C. 


which the open septic tank effluent passed in a thin 
stream, reaching the filter in drops. Considerable 
difficulty was experienced in getting the shoots level. 


Daily except Sundays. Samples shaken before analysis. 


The following numbers are the average of daily analyses 
for the periods given :— 





| 














Incubator Test. 
Three Minutes Oxygen F ee. p ye 
Four hours Absorption. Putres- | Ammoniacal | Albuminoid Nitrous Nitric 
DA T E. Oxygen Chlorine. 
Fs Absorption. cibility. Nitrogen. Nitrogen. Nitrogen. | Nitrogen. 
| Before. After. 
28 February to 22 March 5°10 B17 3°48 16-17 1°64 162 “053 193 171 
1900, 12 hours continuous : \ 
fiow and 12 hours rest 
during the day. 
22 March to 25 April 1900, 5°80 3°13 4°01 273-28 3°09 29 037 085 16°3 
alternate periods of two 
hours rest and work. 




















(6) the best analysis and date when sample was 
taken ; and 


(c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went 
on to the filters ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these solids putrescible ? 


(10) Give a typical analysis of the crude sewage to 
which the experiment relates. 


(11) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(12) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


(13) Was any nuisance caused by the experimental 
works ? 


(14) Is the exporiment still proceeding ? - ais 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(15) Give particulars of any other observations of 
Importance which have been recorded. 


16) What aie have been drawn from the experi- 
ment 


1213. 








17°0 to 18°0 parts per 100,000. 


Very fair amount. Yes. 


The following numbers are the average of daily analyses 
of Settled Sewage for the half-year ending June 27th, 
1900. :— 


4 hours oxygen absorption - - - 7°86 
3 minutes oxygen absorption - - - 3°93 
Ammoniacal nitrogen — - - - - 1°91 
Albuminoid nitrogen - - - SS. 
Chlorine - - - - - - - 163 


From February 28th to April 25th, 1900. 


Rested on Sundays. 


That an arrangement such as that described does not 
appear to offer any advantage over the ordinary 
method of intermittent filtration. 
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Appendix 9C. (17) If it is considered that it would be prackable to AN 
adopt this system for the disposal o wily ann 


an Do bon ek a 


: ~ ROYAL ‘COMMISSION ON SEWAGE DISPOSAL: 


* 


the whole of 


the sewage of the district, please state — 


(a) what aye 


be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers; 


(0) what would be the estimated annual cost per ne | a a | 


Note.—It is requested that all analy 


head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


nitrogen may be given in terms of nitrogen, thus :— 


. Ammoniacal nitrogen =H "iy i 
Albuminoid nitrogen ; ee 
“Nitrous nitrogen; 

Nitric nitrogen; 


Total organic nitrogen. 





Pyhorchgde: RP eve? 4 


Ad 
~ 
+ 


ses may be stated in parts per 100,000, an 


Signature of Officer ur 
the experiment 1 
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Appendix 9C. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTICK TANK FOLLOWING BY 
CONTINUOUS FILTRATION. (STODDART FILTER.) 





ertttioriiy! stem) AAG) oe) roll Be) BY) ji 
Population of district  - AD Sea a eee 
Water supply per head of the population - - 
Estimated or measured dry weather flow of sewage - 
Is any trade refuse taken into the sewers ? 

If so, state from what processes it is derived, and, 


approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted, 


Name and qualification of chemist who has. made the 
analyses, 





Manchester. 

543,902. 

28 gallons per day ; 17 domestic use, 11 trade purposes. 
27,000,000 gallons per day. 


Yes. 


Breweries, dye and bleach works, galvanising works, 
greaserefineries, tanneries, manufactoriesof tar products 
rubber goods works, tripe-dressing works, mineral 
water manufactor. About 4 to 5 per cent. 


Mostly enters the sewers. Storm overflows are provided 
at various points which are supposed to come into 
action at a dilution of 5 to 1 ; in certain cases, however, 
they fail to answer their purpose. 


Gilbert J. Fowler, M.Sc. (Vict.), F.I.C. (Superintendent) 
Laboratory Staff : 


Edward Ardern, B.Sc. (Vict.), ; H. D. Bell, A. Oddie, 
E. Hadfield, junior assistants, under the direction of 
G. J. Fowler, Superintendent. 





(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 


(6) If there was more than one tank, state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by the deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done, and, approximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What are the form, the area and depth of the 
filters ? 


(6) State the nature and size of the filtering material 


(c) Were the sides of the filters open or closed ? - 


(4) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
_ during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(5) What was the average quantity of sewage in gallons 
dealt with daily ? 


(6) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


125,000 gallons. 


Rectangular, surface area 16 square yards, depth 6 feet. 


Chiefly large clinker, top coat of coke both 3 in. by 2 in. 


For the most part the sides were of boarding, spaces of 
about an inch being left between the boards. The 
filter being constructed near a bank some excavation 
was necessary and the base of the filter was surrounded 
by earth to a depth varying roughly from 1 to 2 ft. 
This was aferwards cut completely away on two 
sides, but the filtrate at all times could flow freely 
away through the 2-in. pipes into a manhole. 


240 gallons. 


The rate of flow had on several occasions to be reduced 
on account of the quality of the filtrate. 


3,340 gallons. 


Not appreciably. 
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Ayppend,x 9C. (7) State by what method the tank liquor was distributed 
cleans hide on the filters. 


(8) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing 
before being analysed. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


a 


By means of Stoddart’s patent distributor. The tank 
effluent flows into a supply channel of cast iron and 


| 


along the upper edges of the corrugation. Through 


ordinary nails, which serve as points from which the 
liquid can flow. The tank effluent flows through the: 
diamond-shaped perforations of the distributors and 
falls from the ends of the nails in a series of drops. 


Daily except Sundays. Samples were analysed both 
shaken and settled. 





(9) Give (a) effluent from the filters; the average of the analyses of the final 














Three Minutes Oxygen 
oe Hours absorption. Ammoniacal| Albuminoid| Nitrous Nitric Chilotine. 
a xyeen * : f eee : Ni : 
Spaat tion: Before “Afier Nitrogen. | Nitrogen Nitrogen itrogen 
Ineubation. | Incubation. 
Shaken - 2°96 1°74 1°67 2°02 * 934 084 221 ever 
Settled - 2°43 1°43 1:26 1:97 "195 — —- — 

















Percentage of samples 
Percentage of samples 


(4) the best analysis and date when sample was taken; 
and 


(c) the worst analysis and date when sample was taken 


putrescent 50°7 shaken. 
putrescent 23°4 settled. 


It is a matter of some difficulty to say exactly which is: 
the best and which is the worst analysis, as the differ- 
ent factors vary. 


(6) Best Analysis. Sample taken 8th October, 1900. 
































Three Minutes Oxygen 
oT Hours absorption. Ammoniacal| Albuminoid| Nitrous Nitric Chlorin 
ae NSS Galore iA Flos Nitrogen. | Nitrogen. | Nitrogen. | Nitrogen. seg: 
Incubation. | Incubation. 
Shaken - - 2°66 eH yi ‘91 1°58 188 223 “164 13°4 
Settled - 154 v7 40 1-58 =117 3 = = 
(c) Worst Analysis. Sample taken 24th November, 1900. 
Shaken - - 5°03 3°17 3°48 2°53 33 Nil. 06 18°6 
Settled - - 4:88 2°91 3°28 2°47 “32 — = Le 





(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the filters; 


(e) the average of the estimations made of the solids 
im suspension in the final effluent. Were these 
solids putrescible ? 


(10) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(11) Between what dates was the experiment conducted 2 


If there were any periods of rest state their duration 


(12) Give particulars of any observations which have been 
made of the temperatures of the filters at different 
depths. 


16°86 parts per 100,000. 

The above number is the average of almost daily analy- 
ses of the tank effluent from 28th September to 26th 
December, 1900. 


In the earlier stages of the experiment the amount of 


sive. Latterly it has been about 6 grains per gallon. 
In many cases the suspended matter was putrescible. 


sewage for the quarter ending 26th December, 1900:— 


Four hours oxygen absorption - - 11°46 
Three minutes oxygen absorption -  - ~—5'47 
Ammoniacal nitrogen - : c - 901 
Albuminoid nitrogen - re - - O61 
Chlorine - - - - - - 166 


From 8th August to 26th December, 1900 


Occasionally on Sundays. 





suspended matter contained in the filtrate was exces- 


The following is the average of daily analyses of raw 


thence along perforated gutters of corrugated zinc, 
The perforations are cut in diamond shape at intervals. 


the lower edges small holes are made which admit _ 


APPENDIX 


(13) Was any nuisance caused by the experimental works? 


(14) {s the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(i) Give particulars of any other observations of im- 
portance which have been recorded. 


(16) What inferences have been drawn rom the experi 
ment 


(17) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state— 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal ex- 
cluding the cost of land and cost of sewers ; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 
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No. 


Yes. 


Certainly. 


One of the first things met with in connection with this 
filter is the difficulty experienced in getting the dis- 
tributing shoots properly level, in order to ensure 
equal distribution. Any difference of level is of course 
more noticeable when the flow is small; with an in- 
creased flow it is scarcely noticed. After the filter 
had been working some time it was found that at the 
junction of the distributing channel with the shoots a 
considerable amount of leakage took place ; this was 
found to be due in some degree to the partial disinte- 
gration of the felt used in making the joint. A con- 
siderable amount of sludge accumulates in the distri- 
buting channel and shoots, in a comparatively short 
space of time, which has to be periodically removed in 
order to ensure the better working of the filter. 

At the commencement of working a very large amount 
of suspended matter came away from the filter con- 
sisting largely of fine cinder, etc. This amount on 
further working decreased, but the filtrate always 
contains a fair amount of suspended matter; further 
settlement or rough filtration is thus necessitated. 

During the latter period of working, a quantity of par- 
tially disintegrated worms came away in the filtrate. 

Up to 27th December, the base of the filter was sur- 
rounded by earth to a depth of from one to two feet ; 
on this date this earth was removed in order to see 
whether the purity of the filtrate would be affected ; 
no appreciable difference was however found. 


That in order to ensure continuous filtration being 
successful, a tank effluent must be used containing as 
small amount of suspended matter as possible. Results 
have shown that the tank effluent used contained too 
much suspended matter to be dealt with by continuous 
filtration without further settlement. 

That the best results are obtained with a tank effluent 
possessing a low oxygen absorption value with a high 
albuminoid ammonia value. 

It appears as if, in the case of Manchester sewage, the 
oxidising power of the filter is exercised largely on 
matters other than sewage, so that nitrification is to 
that extent impeded. ; 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


GILBERT J. FowLer. 


Signature of officer under whose direction 


the experiment was cond ~c'““ 
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492 ROYAL COMMISSION ON SEWAGE DISPOSAL: 
‘ 
EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK FOLLOWEL “@ 


BY CONTINUOUS FILTRATION, 


Cae *c 





Name of authority - ae : 


Population of district - Sher : 


Water supply per head of the population 


Measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse ? 

Ts the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 





(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 


(>) If there was more than one tank state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
septic tanks by deposit of sludge ? 


Tf the sludge was removed from the septic tanks 
state how often this was done and, approximately 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What are the form, the area and depth of the 
filters? —- 


(6) State the nature and size of the filtering 
material ? 


v 


(c) Were the sides of the filters open or closed ? 


(4) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(5) What was the average quantity of sewage in gallons 
dealt with daily ? 


(6) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results 
were affected by such increase. ; 


(7) State by what method the tank liquor was distributed 
on the filters. 








.? ke 


Rural District Council of Walsall. 


11,000. Number of houses connected to section of 
sewage works experimented with, 554; estimated — 
population, 3,770. ; 


Estimated at 10 gallons per day. Supplied by South ks 
Staffordshire Waterworks Co. Rain water is stored 


and used largely for domestic purposes. 
Average 50,356 gallons per day. : | 
The sewage is purely domestic and there are very few 
water closets. 


Frederick W. Mager, engineer and surveyor to the 
Council. | 
George Reid, M.D., County Med. Off. of Health, Stafford. 


68,750 gallons. 
; 


Yes, except from back yards. 


Two tanks worked in parallel. 


Cy 
N 


Yes, there is at present date (21st March) a deposit of 4 
sludge 2 feet deep, equal to 164 cubic yards, but this. — 
resulted from the use of precipitants, the sludge so — 
produced not being removed when the tanks were — 

started to be worked as open septic tanks. There has — 

been no appreciable increase of sludge since October, a 

1900. Nosludge has been removed since 2ist May, 

1900. 


Rectangular, 125 sq. yards in area, 4 ft. 43 in. deep. ; 
; 
Screened and washed coal, top layer 2 ft. 6 in. thick, to — 
pass 4 in. screen ; 2nd layer, 1 in. thick, to pass {in — 
screen, and retained in 4 in. screen, remainder small 
cobbles. * 







Closed. Brick walls and cement concrete floor, . 


140 gallons. This quantity is governed by the hydraulic 
capacity of the distributors (see 7). 


No chokage has occurred, and the filtering material is 
perfectly clean and free from odour. 


18,000 gallons. The filters are worked 10 hours per day 
only ; the remainder of the tank effluent is treated on 
prepared land. 


Not as regards the filters. 


Plan and section are given. AA is a3 in. cast iron pi 
B.B. are 17 inch galvanised perforated tubes. The 
ends of the pipes are stoppered and there is a head of 
12 in. from the open septic tanks. The sewage is b 
these means sprayed over the surface of the beds. t yy 
should not recommend this method in a very large — 
installation as the labour necessary to keep the per- 
forations clear would be considerable. : 






a 
7 


6 State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
hy through filter paper or allowed to clear by stand- 
4 ing, before being analysed. 


(9) Give (a) the average of the analyses of the final 
effluent from the filters. 


. 


i; 
(6) The best analysis and date when sample was 
“A taken, and 


(c) The worst analysis and date when sample was 
taken. ‘ 


















- 
_ (d) The average of the estimations made of the 
hy, ~ solids in suspension in the tank liquor as it 
Hy) seer] Went on to the filters. 


(e) The average of the estimations made of the 
7. solids in suspension in the final effluent. 
Were these solids putrescible ? 


(10) Give atypical analysis of the crude sewage to 
__-which the experiment relates. 


¢ 11) Between what dates was the experiment conducted ? 


duration. 


(12) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 

a 


works q 


Tf so, may the Commission inspect the works, should 


they deem it desirable to do so ? 


Give particulars of any other observations of impor- 
tance which have been recorded. 


) What inferences have beeu drawn from the experi- 
ment ? 


(17 If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
_ the sewage of the district, please state 


- (a) What would be the estimated capital cost per 
_, head of constructing the works of disposal, 

7 | _ excluding the cost of land and cost of sewers. 
(0) What would be the estimated annual cost per 
== head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


gen may be given in terms of nitrogen, thus : 


APPENDIX. 





Tf there were any periods of rest, state their | 


(13) Was any nuisance caused by the experimental | 
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Samples collected periodically. Samples of sewage, tank 
effluent, filter effluent, and mixed filter and land 
effluent on five occasious (excepting sewage 4 occasions) 
between May 1900 and February 1901. Analysed 
without filtration or subsidence. 


After ordinary 


J After septic 
tank subsidence. 


tank treatment. 








Ammoniacal nitrogen - 0°271 0°254 
Albuminoid nitrogen - 0°040 0°044 
Nitric nitrogen - - 1°320 1000 
May 19th, 1900. 

February 4th, 1901. 

B C. 
Ammoniacal nitrogen - - - 0°297 0°252 
Albuminoid nitrogen - = - 0°036 0°054 
Nitric nitrogen - - HE 1°040 1000 
Solids in suspension = 5°38. 

Solids in suspension == 1°08. 
Solids in solution - - - - 812 

» 9, Suspension °- - . - 44°4 

Total - - - 125°6 

Chlorine - - - - - - 8'1 
Ammoniacal nitrogen - a ae 1°639 
Albuminoid nitrogen - - - - 0°999 
Oxygen absorbed in 4 hours at 80° F. - 4°629 
Nitric nitrogen - - - - - 0°00 


The experiment was commenced on 11th October last 
and has been carried on continuously to the present 
date. 


Practically no odour whatever has been observed since 
septic action became well established. 


Yes. 


The sewage generally from the works is passed over 
prepared land and the effluent is mixed with that from 
the experimental filters in the outfall pipe. An 
analysis of this combined effluent is given below, and 
on comparison with that of the experimental filters it 
will be seen that the quality of the land effluent is 
much below that of the filtrate. 


Ammoniacal nitrogen - - - - 231 
Albuminoid nitrogen - - - - ‘107 
Nitric nitrogen - . - - : "872 


The experiment was commenced to ascertain whether 
chemical mixing apparatus and sludge pumping ma- 
chinery, which would otherwise have had to be put 
down, might be dispensed with., The results both 
chemically and financially are such as justify the con- 
tinuance of the works upon the foregoing lines. 


s 


At present price of materials and labour the cost per 
head would be 8s. to 10s. 


zd. per head. 


— Tt is requested that all analyses may be stated in parts per 100,000, and that the various compounds of nitro- 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Frepk W. Macer, Engineer and Surveyor, Walsall Rural District Council. 


Signature of Officer under whose direction the 
experiment was conducted. 
3 Z 
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‘ependix9C. Form G. 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN OPEN SEPTIC TANK 
FOLLOWED BY CONTINUOUS FILTRATION. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


f 





Name of authority - : - : é 
Population of district +. ~- - : 
Water supply per head of the population - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? = - - - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the or dinary sewers 4 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 


(1) (a) What is the capacity in gallons of the open septic 
tank or tanks ? 
(>) If there was more than one tank state whether 
they were worked in series or in parallel. 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ? 


If the sludge was removed from the septic tanks, 
state how often this was done and, appr oximately, 
what quantity of sludge was removed on each 
occasion. 


(3) (a) What are the form, the area and depth of the 
filters ? 


(b) State the nature and size of the filtering 


material. 


(c) Were the sides of the filters open or closed ? - 


(4) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(5) What was the average quantity of sewage in gallons 
dealt with daily ? 


(6) Was the goer of sewage dealt with increased in 
time of storm? 


If so, state to what extent, and how the results were 
affected by such increase. 


(7) State by what method the tank liquor was distr ibuted 
on the filters. 








Corporation of York. 
About 75,000. 

33 gallons per day. 
45 gallons per day. 





Trade refuse so slight as to be negligible. | 













Storm water partially when it exceeds the Ue of the 
sewers or the power of the von s, the latter being 
6,000 gallons per minute. Soi surface water, no. 


City Engineer and Surveyor. 
(a) Thomas Fairley, F.1.c., F.R.s. Edin. 
&e., de. 


(6) Edmund Moody Smith, m.p., c.m. Edin. ; DPE. 
Camb. ; Medical Officer of ” Health, York. ~“ 


on F.C.8. Lond on, 


250,000. 


One tank only. ‘ \i ’ 


It is tested from time to time by a glass tube, but one 
very slight deposit of about 2 inches has been foun a 


The supernatent water was drawn off on August 26th 
after 63 days’ use, when the sludge was found to average 
2 inches over the whole area of tank ; this was removec d. 
No sludge has been removed since. 
Three series of perforated pipes were laid in this filter 
from the circumference to within a few feet of 
centre. The “bottom,” consisting of 8 rows, was ] 
on the concrete floor. The second or “ middle” ser 
also of 8 rows, was laid 2 ft. above the floor, the thir 
a “top” series, also of 8 rows, laid at 4 ft. above the 
oor. 
The letters a, 6 and ¢ refer in each case to the position in 
the filter where the temperature was taken— 
(a) is 3 ft. from the circumference. «f 


(0) is 13 ft. a i 
(c) is 293 ft. ,, 5. 
The figures given in table at (12) are averages. sa 


If further temperatures are required they can be furnishe d, 
as we have a large number of observations. 


Circular ; 399 square yards ; 6 ft. 9 in. Sa 


From } inch to 23 inches clinker and coke. a 


Open, built of pigeon-hole brickwork. 
Commenced at 210 gallons, maximum 527 gallon hi 
is the largest quantity we could get to the filt 
average over whole period 426 gallons per set a / y 

per 24 hours. ia 


No. Ithas never been reduced in consequence of choki i ne 
or any other incident of working. <i 


About 160,000 gallons. 


No. 


By perforated tubing revolving under a head of 6 inches 
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48) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing, 
before being analysed. 


(9) Give (a) the average of the analyses of the final 
effluent from the filters ; 





(>) the best analysis and date when sample was taken ; 
and 


{e) the worst analysis and date when fsample was 
taken ; . 


(d) the average ot the estimations made of the solids 
in suspension in the tank liquor as it went on | 
- to the filters ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these | 
solids putrescible ? 





(10) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(11) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their 
duration. 
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From July, 1900, to January 11th, 1901, 13 full analyses 
have been made, and 7 partial analyses to ascertain the 
free ammonia, albuminoid ammonia, nitrogen as 
calcium nitrate and oxygen (4 hours) only. 


Samples were taken over from 4 to 12 hours, during the 
day, and allowed to clear before being analysed. 


Total solids - - = = - ae TL) 
Mineral matter - - ; - - > - 64°41 
Volatile and organic matter - - - - 7:06 
Free ammonia - - - = = - "115 
Albuminoid ammonia 2 . - - ‘072 
Nitrogen as calcium nitrate - > - - 890 
Nitrogen as nitrites - - : > ~ trace 
Oxygen required to oxidise organic matter in 
4hours - - “ - : - - - 597 
Reaction - - - - - - - alkaline 
Chlorine - - - - = - - 9°99 
Sediment - - - - : - * - trace 
Containing organic matter - 5 - = - nil 
Analysts = - - - - Mr. Fairley and Dr. Smith. 


The analyses are of samples taken hourly over a period 
of 12 hours. 





(6) Aug. 17th, \(c) Oct. 21st, 
1900. 





1900. 

Total solids - - - - 70°71 799 
Mineral matter - - - 64°91 72°5 
Volatile and organic matter 5°80 not stated 
Free ammonia - - - 026 “30 
Albuminoid ammonia - - "044 ‘077 
Nitrogen as calcium nitrate 11°14 11°30 

do. asnitrites - - trace trace 
Oxygen (4 hours) - - "443 1°057 
Reaction - - - - alkaline alkaline 
*Smell - = - - nil nil 
Chlorine - - ats 10°5 5°91 | 
*Sediment - - - - trace — 
“Containing organic matter — a2 
Analyst - - - - | Mr, Fairley. | Dr. Smith. 








“These terms were introduced in connection with 
sewaxe analyses, and have little or no application to 
the effluent. 


Not ascertained. 


Under 1 grain. No. 
Total solids - . - : - - - 89°04 
Mineral matter - : - . - - metre 
Volatile and organic matter - - - = 19°6% 
Free ammonia - ; : - - = - 3°92 
Albuminoid ammonia - - - - - "54 
Nitrogen as calcium nitrate . - - - nil 
Nitrogen as nitrites - - 2 - - - nil 
Oxygen required to oxidise organic matter in 

4 hours - - = - 7 - - 3:46 
Reaction - e - = = alkaline 
Smell (when cold - : - - offensive 

hlorine = - - - - : : - - 14°61 
Sediment - - - - - . . - 61°76 
Containing organic matter - . - - - 29°68 
Analyst - - : ” - - - Mr. Fairley. 


July 5th, 1900, to date, and still in operation. 


The periods of rest were necessitated to improve the 
spreader and to fill up the bed with clinker ; the bed 
commenced work with only 4 ft. of medium and was 
filled up from time to time as we were able to accumu- 
late material. 


6 a.m. July 18th to 5.30 p.m. July 19th ; noon Aug. 23rd 
to 10.30 a.m., Aug. 26th ; 11 a.m., Sept. 11th, to 1 p.m., 
same day ; 6 a.m. Oct. 16th to 10.30 a.m. Oct. 19th. 
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Appendix 90. (12) Give particulars of any observations which have been | 


made of the temperatures of the filters at different | 


SEWAGE DISPOSAL: 




































































depths. See 2. 
| Top. Middle. Rottom. an 
Date, | Atmo-| P | j f Effluent. | 
1901. sphere. a b | C | 4 | a | e on . | r from Eom , 
) | | | 1 
Jan. 9-| 23 |,41:44, 419 | 43 39°7,|.40°7 | 42-41. - « + | 42 
» li-| 388 | 45:1 | 45:4] 45-9 | 44:9 | 45-3 | 45-9 | 45°7'| 46-0 | 46:5] 46 
» 15-| 32 41:0 | 42°8 | 46-4 | 38:1 | 41:9 | 42°99] 40-4 | 42°99 | 44:0 40 
Average for 7 days, January 9th to 15th, 1901. 
Top. Middle. Bottom. 
Date, Atmo- P ee Efflu ent 
1901. sphere. iy | b | * y | b | so y | b | from Bed. 
] ) : # 
Average for 168 observations | Jan. 9to15| 35:2 43°3 | 44°3 | 463 - - : - - - - 43°6 
; ” 168 ” ” ” 35°1 a TF a 42°7 44°] 45 — - = d 43°6 
. yt OD a ll to 15| 36°5 - - - ie As 2: 44:0..| 45:6 ||. 46-1 aan 
(13) Was any nuisance caused by the experimental | No. 
works ? 
(14) Is the experiment still proceeding? - * - - -'| Yes, 
If so, may the Commission inspect the works, should | Yes. 


they deem it desirable to do so? 


(15) Give particulars of any other observations of import 
ance which have been recorded. 





(16) What inferences have been drawn from the experi- 
ment ? 


















No scum has been formed on the surface of the open 
septic, except that formed from time to time of gas. 
bubbles, and these have disappeared in a day or two. 


In fine weather millions of small flies have been observ od 1 
in the openings of the brick wall surrounding the filter, 
and numbers of very fine small red and white worms 
have come away from the filter in the effluent, during 
and after it has been standing for a few hours. 


For some months after the filter was first brought int 
use a fine black and white ash was deposited in 
surrounding channel, but this has latterly almost dis 
appeared, ? 


The absence of scum on the open septic would lead on 
conclude that this tank is used as a subsidence ta: 
only, but the absence of any large quantity of slu 
on the bed of the tank shows clearly that septic act 
is taking place in the tank, i’. 


On opening down into the filter for a depth of 3 feet on 
the Ist February, 1901, I found at about 6 inches bel 
the surface large quantities of the worms and flies 
referred to in the sccond paragraph. = 


That this system is eminently suited for the treatmen 
our sewage; it gives uniformly excellent results, 
effluent is in a high state of nitrification when it | 
the beds, and is discharged into a river not us 
drinking purposes belowthe outlet. The river in’ 
driest year for 25 years and with a rainfall of on 
inches in the six months previous to the ga 
showed a flow of 136 million gallons in 24 hours, whilt 
for 268 days of this dry year the flow was 165 million 
gallons a day or over. . ae 


A moveable screen on wheels to revolve around the filter 
would serve to protect, it from very cold high wi 
which now go to reduce the temperature in the filter 

_ that side from which the wind is blowing, if the fil 
were placed together in a nest, a wall surrounding the 
site would be beneficial in cold weather. a 
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if it is considered that it would be practicable to 
opt this system for the disposal of the whole of the 
wage of the district, please state— é 
| what would be the estimated capital cost per | bout £25,000 = 6s. 8d. per head. 
head of constructing the works of disposal, Lh fad . . 

aa excluding the cost of land and cost of sewers ; 


my) 


td) vig would be the estimated annual cost per head | About £400 = 1s. 8d. per head. 
ap . “ld bag the sewage by this system, ex~- 
ing the annual repayment of any loan. , 


gen may be given in vermis of aerouens thus :— 


Pearicniacal nitrogen 3 

Albuminoid nitrogen ; 
Porton Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. | 


This cannot now be done ; the analyses are given as reecred. 
A standard form for sewage analyses i is very much needed, 


A. CREER. 
= meget mith Signature of Officer under whose direction 
| eee ap Se ne ing era ae on the experiment was conducted. 


PaaS ANRC EPPO IRR Se RR NNN tl TA apts he) A neebeN AINE Na aT Yial TEE H Loe 


‘ Bat ir 


Note.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of - 
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Appendix 9C, Form H. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, - 
SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION, (COAL FILTER.) 





Name OL AOtNORYs= = = = i ee E 
Population of district — - : : - - 3 
Water supply per head of the population - - - 


Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? - . 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse. 


Is the storm, soil, or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 





Manchester. 
500,000. 

gallons per day. 
19,500,000 (about) gallons per day. 


Yes. 


Mostly enter the sewers. Storm overflows are provided 
at certain points, which are supposed to come into 
action at a dilution of 5 to 1: in certain cases, how- 
ever, they fail to answer their purpose. 


Gilbert J. Fowler, M.Se., F.LC. 


H. D. Bell, A. C. Oddie, Junior assistants. 





(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at. what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent. 


. (7) (a) What are the form, the area and depth of the 
filters ? 


_(6) State the nature and size of 


\ the filtering 
material. 


“(c) Were the sides of the filters open or closed ? - 


(8) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(9) What was the average quantity 


V of sewage in gallons 
dealt with daily ? , 


(10) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so state to what extent, and how the results 
were attevted by such increase. 








Lime and copperas. 


CaO 6°28, FeSOa 7 HgO 6°04. 


Eleven tanks. Total capacity, 12,375,000 gallons. 


3,000 tons per week. About once a week. 


Continuous. 


Rectangular, 25 square yards, 3 ft. deep. 


Coai, 6 in. of large lumps at the bottom, 2 ft. 6 in. all 
sizes up to 3 in. (including dust). August 11th 
material taken out and dust washed out. 


Closed. 
960 gallons per square yard, per 24 hours. 


Yes, to 196 gallons per square yard per 24 hours. 


Period I-—August 5-9, and August 11-29, 24,000 gallons 
per 24 hours. 

Period II.—August 30 to September 25, 10,300 gallons 
per 24 hours. | 

Period III.—October 13 to November 17, 4,900 gallons 
per 24 hours. 


No. 


o 


rr ee 


— 


leg 


ts i ee 


oe 


” 


A] 
, 
on 
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(11) State by what method the tank liquor was distri- | By means of wooden shoots laid on the surface of the Appendix 9C, 
buted on the filters. bed. a 


(12) State at what intervals analyses of the effluent | Daily, except Sundays. Samples were shaken before 
were made, and whether the samples were analysis. 
filtered through filter paper or allowed to clear 
by standing, before being analysed. 





(13) Give (a) the average of the analyses of the final 
effluent from the filters. 








ANaLyTicaL Resutts—Parts per 100,000. 








| Incubation Test. | 
i n 
Four Hours’ cL arenas Ammoniacal | Albuminoid 
DAT E, Oxygen REMARKS. 
Absorption. Nitrogen. Nitrogen. | 
Before. After. : 
1897 : 
Period I. 
5-9, 9-29 August - - - 4:06 3°69 3°93 2°02 “20 No rest between dates mentioned. Filter 
‘ worked continuously through 24 hours. 
Period II, 
30 August to 25 September - 5°46 os 3°71 271 247 Filter allowed to rest 12 hours during each 
night, and on Sundays. 
Period III. 
13 October to 17 November - 4°37 2°77 3°20 2°46 22, Filter allowed to rest 16 hours in 24. Also 
oa on Sundays. 


























* The figures for 3 minutes’ oxygen absorption during this period refer to average from August 26th to 29th only: 


(6) the best analysis and date when sample was 
taken ; and 


{c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the | About 5 to 6 parts per 100,000. 
solids in suspension in the tank liquor as it 
went on to the filters ; 





(e) the average of the estimations made of the | Fair amount. Yes. 
solids in suspension in the final effluent. 
Were these solids putrescible ? 


(14) Give a typical analysis of the crude sewage to | The following numbers are the average of daily analyses 





which the experiment relates. of Crude Sewage from August 25th to December 29th, 
1897 :— 
4 hours’ oxygen absorption = - - - 10°86 
3 minutes’ oxygen absorption - - 4°94 
Ammoniacal nitrogen - - - - 2°60 
Albuminoid nitrogen = - - - - 66 
Chlorine - : - . - - - 154 


(15) Between what dates was the experiment conducted? | From August 5th to November 17th, 1897. 


If there were any periods of rest, state their | Periods of rest :—August 9th to 11th, during removal of 

duration. dust by washing ; 12 hours each day from August 30th 
to September 25th, and on Sundays ; September 25th 
to October 13th, measurements of capacity, &e.. 9 16 
hours each day from October 13th to November 17th, 
and on Sundays. 


(16) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


(17) Was any nuisance caused by the experimental | No. 
~ works ? 


(18) Is the experiment still proceeding ? No. 


Tf so, may the Commission inspect the works, 
should they deem it desirable to do so ? 


(19) Give particulars of any other observations of im- | On August 11th the material of the bed was removed, 
portance which have been recorded. and the fine dust washed out. On replacing the 
washed material, measurement showed that its water- 
holding capacity had considerably increased from its 
previous amount. 
It is probable that the fine material impeded the drain- 
age of the bed. 


(20) What inferences have been drawn from the experi- | Continuous filtration carried out in the above manner 
ment ? offers no advantage over intermittent treatment either 
as regards quantity dealt with, or quality of filtrate 
produced. 
aoe straining is quite ineffectual as a means of purifica- 
ion. 





os 
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Sei 
| Appendix 9C, (21) If it is considered that it would be practicable to |) tailored. Sie 
adopt this system for the disposal of the whole wont add 16 hety ey: 
of the sewage of the district, please state— ma 
4 heel Cj His 447 to edeelaas «! cyt gain bi) ae eel 
(a) what would be the estimated capital cost per ys “stegr oy Aa els fae ta 16 (SE 
head of constructing the works of disposal, ) anak Mgt ' Oe co) eee 
; oP TLR “Ep EE rie shen horottit " 





excluding the cost of land and cost of sewers ; ‘Sow Be a ee 

; hae os shew griboat yd Ay 

(6) what would be the estimated annual cost per | 3 ‘ty ae ii oY 
mati: 0 sin odd (p) Ovie 


excluding the annual repayment of any loan. 


head of purifying the sewage by this system, (Al GREW soetiain: 9 RA . (ed 
cot aad isch dnasfite 7 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that thesvarian con 
nitrogen may be given in terms of nitrogen, thus :— | tao aeitadirond a Cis 
Ammoniacal nitrogen ; Lt cial een 

Albuminoid nitrogen; aay 1o 

—? Nitrous nitrogen ; — | ba nineteen 
Nitric nitrogen ; Mee 

Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that li 
“septic” action is produced. 8 gis (= gpcbeermbeqe® af 
ee ae 
. Girsert J. Fowrer. nf 
j | el A oh OE 2) eae. 

_ Signature of Officer under whose r 
.. the experiment was condu 


‘ft 


; todd) 8 
n> aampstsce nendtlieninaritindlasieaialne 
Pisin Nini: Ad owners Bad Db) oe 
work Mecad Galt + (areEa ey au ebiloe | * 
owt adt obo tae > 
Be et ar ae: 
A ngugahs eta cri Fyn alt. to. seeTene oft @) 
Lonit’ asi ‘ ieoyeoe on apogee ss 
- Pglebyavortds ys vs geet gig 0 
i tek 


ae a cu 
ole 


Ate 
; aS) 





a _ 

» é ’ a’ Pes) 

: (x WY RE 
au day int f: 





a 
} 
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Appendix 9C, 





EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, 


"SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION. BALLAST FILTER. 


Name of authority - - - 4 : 4 = E 


Population of district - - 4 2 z - i 
Water supply per head of the population = ae - 


Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 


Tf so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ! 


| Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
) analyses. 


(BURNT CLAY. 


Manchester. 


500,000. ) 
gallons per day. 
19,500,000 (about) gallons per day. 


Yes. 


Mostly enter the sewers. Storm overflows are provided 
at certain points which are supposed to come into 
action at a dilution of 5 to 1 ;in certain cases, however 
they fail to answer their purpose. 


Gilbert J. Fowler, M.Sc. (Vict.), F.I.C. 


H. D. Bell, A. C. Oddie, junior assistants. 


(1) What was the nature of the chemical or chemicals 
7 used ¢ 


(2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 

4 such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. | 


(6) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the 
filter J 


(>) State the nature and size of the filtering material 


(c) Were the sides of the filter open or closed ? - - 


(8) What was the rate of filtration in ‘gallons per square 
yard per 24 hours ? 


State whether the rate of, filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 
(9) What was the average quantity of sewage in ga’ ions 
‘ dealt with daily ? 


(10) Was the quantity of sewage dealt with increased in 
time of storm ! 


Tf so, state to what extent, and how the results were 
affected by such increase. 


(11) State by what method the tank liquor was distributed | 
on the filters. 


(12) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing, 





before being analysed. 


- 1213. 


: 


Lime and copperas. 


CaO 6°28 ; FeSOs 7H,O 6°04. 


Eleven tanks. Total capacity 12,375,000, 


3,600 tons per week. About once a week. 


Continuous. 


Rectangular ; 25 square yards ; 3 feet deep. 


Closed. 


7,680 gallons per square yard per 24 hours, 


Yes, to 291 gallons per square yard per 24 hours. 


Period I.—August 23-29, 192,000 gallons per 24 hours. 

Period Il.—August 30-September 22, 82,300 gallons per 
24 hours. 

Period III.—Sept. 23-25, 192,000 gallons.per 24 hours. 

Period [V.—October 13-November 17, 7,275 gallons per 
24 hours. 


No. 


By means of wooden shoots laid on the surface of the 
beds. 


Daily except Sundays. Samples shaken before analyses. 


4A 
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Appendix 9C. (13) Give (a) the average of the analyses of the final effluent from the filters 





ANALYTICAL Resutts.—Parts per 100,000. 
















































Incubator Test. ; ; | 7. 
it Mi 3 : 
Four Hours res Fy peer Ammoniacal | Albuminoid M Ks 
DAT E. Oxygen : REMAR <a 
Absorption. Nitrogen. Nitrogen. S 
Before. After. 
a Gan sss) sff> 
1897 : : . 
Period I. , x ¥ } ~ 
23-29 August -  - - : 5°23 3°83 4°53 Bony, 241 Filter kept always full by means of side’ pipe 
} ; Filtration continuous, no rest. ‘i 
Period II. | . ’ of 
s 2September - | 5°83 3°53 3°76 2°49 282 Filter allowed to rest. for 12 hours during the 
OES om eae | night, the side pipe being taken off fo allow 
the bed to empty ; also rests on Sundays., 
Period ITI. | ' : ein 
23-25 September - + -| 6°79 401 4°60 3°00 *282 As in Period II., with the exception that t 
side pipe was not taken off during t 
period of rest, consequently the bed alwa — 
| 5 remained full. i om 
Period IV. | . s 
13 October to17 November - 5°61 3°31 3°84 2°34 282 Filter resting 16 hours in 24. Bed kept fi 1 
| while working and emptied before resti 
| | ; j 








it 


* The numbers for 3 minutes oxygen absorption refer to average from 26 to 28 August, 1897. 


(6) the best analysis and date when sample was 
taken ; and 


(c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the solids | About 5 to 6 parts per 100,000. 
in suspension in the tank liquor as it went on 
to the filters ; 


(¢) the average of the estimations made of the solids | Very fair aioe. Ves. RY 
in suspension in the final effluent. Were wiht Bz OW 
these solids putrescible ? 


(14) Give a typical analysis of the crude sewage to 


i f daily analyses 
: ahieh the ’exporinicnerolaes | The following numbers are the average of daily analys 


of crude sewage from August 25th to December 29t 
1897 :— ie 
4 hours: oxyzen absorption 
3 minu es oxygen absorption - — 
Ammoniacal nitrogen = - LOTR - 
Albuminoid nitrogen - - as 


— Tee 


1 
' 
, 








(6) what would be the estimated annual cost per abies 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 





Chlorine - > 2 : ee 
(15) Between what dates was the experiment conducted 1 August 23rd to November 7th, 1897. 12 hours each de 
If there were any periods of rest, state their dura- from August 30 to September 25th, and Sundays. 
tion. September 26th to October 13th for measurements < 
(16) Give particulars of any observations which have Seppe nt AB ch ours esch Cay IPOs adie Be 
been made of the temperatures of the filters at ‘ 008 OH 
different depths. \ | 
\ | 
(17) Was any nuisance caused by the experimental | No, 
works? . 
(18) Is the experim nt still proceeding’? lt No. 
If so, may the Commission inspect the works, st ould / 
they deem it Cesirable to do so? | 
(19) Give particulars of any other observations of im- 
portance which have been recorded. 
(20) Cae, have been drawn from the experi- | Continuous filtration carried out in the above man 
; offers no advantage over intermittent treatment 
(21) If it is considered that it would be practicable to straining 18 quite inellectua! ss. a 
adopt this system for the disposal of the whole of 
the s2wage of the cistrict, please state r 
(a) what would be the estimated capital cost per a 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers : 
| 
| 


Note 1. —It is requested that <1] analyses may be s i i ou 
: : : é 8es be stated in parts per 100,000, and 
nitrogen may be given in terms of uiroges ies ; ; oS a ee 
ity 
Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen : 
Nitric nitrogen ; oe 
Total organic nitrogen. ‘ 
Note 2.—The expression /* subsidence tanks ” 
septic” action is produced. 


is intended to denote tanks which are used so that little 0 


Signature of Officer under whose dire 
the experiment was conducted. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, 


SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION. 


(WILSON FILTER.) 





Dame cieithority- - - -"- (Sh - 
Population of district - - - ean x < - 
Water supply per head of the population : . - 
Estimated or measured a weather flow of sewage = 


Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, sbil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


Manchester. 


400,000 to 500,000. 


gallons per day, 


gallons per day. 


Yes. 


Mostly enters the sewers. 

Storm overflows are provided at certain points, which 
are supposed to come into action at a dilution of 5 to L; 
in certain cases, however, they fail to answe: their 
purpose. 


Gilbert J. Fowler, M.Se., F.I.C. 


H. D. Bell, A. C. Oddie, Junior Assistants. 


SSS et SSS SSS SSNS, 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ? 
‘ = 
(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations, 


(4) What is the capacity in gallons of the subsidence 
tanks? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what interv als 
the sludge was removed. 


(6) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the 
filters ? ; 


(6) State the nature and size of the filtering material 


(c) Were the sides of the filters open or closed ? 


8) What was the rate of filtration in gallons per square 
yard per 24 hours? 


State whether the rate of filtration was reduced 
during the experimentein consequence of the 
choking of the filters, and, if so, to what extent. 


49) What was the average quantity of sewage in gallons 
dealt with daily ? 


(10) Was the quantity of sewage dealt with incr eased in 
_  \time of storm ? 


Tf so, state to what extent, and how the results were 
affected by such increase. 


(11) State by what mretiod the tank liquor was distri- ’ 
buted on the filters. 


(12) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by 
standing, before being analysed. 


1213. 








Lime and copperas. 


CaO 6:28, FeSO,7, H,O 6°04. 


Eleven tanks. Total capacity 12,375,000. 


3,000 tons per week. About once a week. 


® 


Continuous. 


The filter consisted essentially of a layer of filtering 
medium about 6 in. thick (either coke, coal or sand), 
together with a flushing tank by means of which the 
medium was cleaned from time to time automatically 
by upward flush. The whole arrangement was con- 
structed im ironwork. 


84,816 gallons per day. The above includes, to the 
extent of 75 per cent., water used for washing purposes. 


Daily except Sundays. 
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Appendix 9C. (13) Give (a) the average of the analyses of the final 


effluent from the filters; 
(6) the best analysis and date when sample was 
taken ; and 
(c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as 1t went on 


to the filters ; 


(e) the average of the estimations made of the solids 


in suspension in the final effluent. Were 


these solids putrescible ? 


(14) Give a typical analysis of the crude sewage to 
which the experiment relates. 


(15) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their 
duration. 


(16) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


(17) Was any nuisance caused by the experimental 
works ? i 


(18) Is the experiment still proceeding * 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(19) Give particulars of any other observations of 
importance which have been recorded. 


(20) What inferences have been drawn from the experi- 
ment ¢ 


(21) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers; 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus: 
‘ 


Ammoniacal nitrogen ; 

Albuminoid nitrogen ; 

Nitrous nitrogen ; 

Nitric nitrogen ; 
Total organic nitrogen. 


“ septic” action is produced. 
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3°9 parts per 100,000. 


Nil. 


December, 1896, to November 8rd, 1897. 


No. 









In the earlier stages of the working of this filter the 
removal of suspended and putrescible matters was 
such as to render the filtrate in many cases non- 
putrefactive; at each washing, however, some residuum 
remained, and the filtrate soon ceased to be non- 
putrefactive. i 

On taking the filter to pieces, a considerable amount of 
black putrescent matter was found in the filter and in 
the pipes leading to it. — 


+ 


That such a filter as this, while having its possible uses 
as a roughing filter, is not suited for the final purifica- 
cation of sewage. In the remoyal of silt from river 
water or suspended matter from trade refuse, it would 
no doubt find useful application. Ss 

The composition of the suspended matter removed from 
the effluent showed that a considerable amount of iron 
and lime from the treatment was passing away in the 
tank effluent and that therefore the addition of those 
chemicals must be limited in amount. " 


GILBERT J. FowLER. 


Signature of Officer under whose direction the 
experiment was conducted. 


e 


+ 
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EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION ; 
SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION. 





Name of authority - 
Population of district (Ardsley and Stairfoot area) 


“Water supply per head of the population 


Estimated or measured dry weather flow of sewage 





Is any trade refuse taken into the sewers ? 


If so, state from what processes it is derived, and 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


“Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. . 


Ardsley Urban District Council. 
5,250. 

103 to 11 gallons per day. 

55,000 gallons per day. 


No. 


Partially. 
The works are permanent, not experimental, and have 
been managed by a man under the Council’s surveyor. 


A.—Dr. Wilson, of the West Riding Rivers Board. 
B.—J. Carter Bell, Cheshire County Analyst, &e. 


, enn nner nes ee neeneeeee ere eee errr ear nen ———vVu« 


(1) What was the nature of the chemical or chemicals 
; used 2 


What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ¢ 


©) 


(8) State whether the chemicals were increased or 

decreased according to the nature and volume of 
| the sewage treated, and give particulars of any 
| such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


. (5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the 
subsidence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the 
filters ? 


(6) State the nature and size of the filtering material - 
(c) Were the sides of the filters open or closed ? 


(8) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(9) What was the average quantity of sewage in gallons 
dealt with daily ¢ 


(10) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
_ affected by such increase. 


(11) State by what method the tank liquor was distributed 
on the filters. 


(12) State at what intervals analyses of the effluent were 

’ made, and whether the samples were filtered 
through filter paper or allowed to clear by standing, 
lerore being analysed. 


- 





Alumino-ferric. 
No accurate account kept, probably about 10. 


Yes, roughly. 


50,624. 


No account kept. 


Continuous. 


About 200 square yards; four in number; filtering 
material 2 feet 6 inches deep, walls 18 inches higher. 

Gravel, sand and “ polarite.” 

‘Nosed. Arranged for reversing flow for washing surface 


Capable of :any speed up to 800 


gallons per yard per 
24 hours. 


Yes, say to less than 100 gallons per yard. Surface only. 
choked and required washing every few days. 


Probably 100,000 gallons. 


Yes. 


In tanks, treated till diluted with storm water 6 times ; 
in filters 3 times dilution. 


- Allowed to flow on to a long channel, level with the 
surface of material. Each filter allowed some hours 
rest daily. 


The Council only had one analysis made. The Rivers 
Board take samples at irregularintervals, the following 
being one of those supplied by them, being one of 
many. 
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Appendix9C. (13) Give (a) the average: of the analyses of the final Dr. Wilson’s Repcrt. 


efinent from the filters. Sth September, 1899, F iter effluen * 
(b) the best analysis and date when sample was | Slightly turbid. 
taken, and Sediment, very small yellow. : 4 

: ‘ | Odour, slightly earthy. a 

(c) the worst analysis and date when sample was Reaction, neutral. ; a2 a 
taken ; | parts per 100,000, 

_ Chlorides equal to sodium chloride - 13°16 


(d) the average of the estimations made of the solids 





¢ 1 . 0 = * 
in suspension in the tank liquor as it went on Oxygen absorbed in 4 hours at 80° Fabr. 0°65, Xf 
to the filters ; 

(c) the average of the estimations made of the solids st in 
in suspension in the final effluent. Were 
these solids putrescible ? Lo jist 

(14) Give a typical analysis of the crude sewage to Mr. Bell’s Report—Filter effluent. i 

which the experiment relates. 30th March, 1897. 
Grains per gallon. 

Total solids at 212° F. - - - - “G40 
Mineral solids — - - - - e 590 
Loss on ignition - = é - 15°0 
Chlorine - - - - - Hig 48 
Free ammonia —- . F 3 ofdels la 
Albuminoid ammonia - - ees fe 
Oxygen required for 15 minutes - * 16 


a ae 3 hours” - 4 30°) 
This is a first class clear effluent and fit to run into any 


stream or river. 


(15) Between what daies ‘vas the experiment conducted 2 The works have been in continuous operation since 
June 1896. 4 


If there were any periods of rest, state their dura- : 
tion. a 


(16) Give particulars of any observations which have 


been made of the temperatures of the filters at Noe 


ae > 
different depths. a 
a 
- “ji i) 
(17) Was any nuisance caused by the experimental | No nuisance ; a 
works ? a 


(18) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, | The works are in regular operation, and the Commissior 
should they deem it desirable to do so? may visit with or without prior notice. ‘ 


(19) Give particulars of any other observations of | Although the works give the Rivers Board gene 

importance which have been recorded. | gatisfaction, the Local Government Board hs 
required the District Council to run the effluent o 
the available land, this land ; is about to be prepaz 
for the purpose. les 


(20) What inferences have been drawn from the experi- 


It is possible that in the near future the works will b 
ment ? 


converted into an efficient bacteria system, a meth 
for which the construction of tanks and filters cor 
easily be adapted, the object being to save expense 
of chemicals and reduce quantity of sludge. a 





(21) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the s2wage of the district, please state— 


(1) what would be the estimated capital cost per 


ree 
: 1 cost of : sal 2,300 
head of constructing the works of dispokal, The actual total cost of outfall works was about £2,300 





excluding the cost of land and cost of sewers, ay . a! a A 

eae 

(4) what would be the estimated annual cost per i ilable a 
nead of purifying the sewage by this ih No reliable data available. i ‘ 
excluding the annual repayment of any loan, | a 


; ) 





Note 1.—It is requested that all analyses ma b <a a Aa — 
5 . & é 6.8 iF 1 das) 
nfimactee sit be Gibran in tortie nine teal ah tated in parts per 100,000, and that the pani compoun oe 
Ammoniacal nitrogen ; : a 


Albuminoid nitrogen ; an 
Nitrous nitrogen ; | 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is int Sadie) iG » oa oe a 
“septic” action is produced... is intended to denote tanks which are used so that little or n 
is - Tueo. &. McCartum, A.M.Inst.C.E. - 

Engineer for the Works. _ 

Signature of Officer under whose direction th 

20th February, 1901 experiment was conducted. a 


Form H. 
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EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, SUBSIDENCE 
TANKS, AND CONTINUOU.3 FILTRATION. 





\ 


Memeeoreuthority - - - - -- + - - 
Population of district - - .- - - - 2 
Water supply per head of the population —__- - : 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? - -~ - 
Tf so, state from what processes it is derived, and, 


approximately, what percentage of the total dry | 


weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ? 


(8) State whether the chemicals were increased or 
decreased according to the nature and volume of 


the sewage treated, and give particulars of any such | 


variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? ; 


(5) State what quantity of sludge was produced weekly | 


in the subsidence tanks, fand at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the | 


filters ? 
(6) State the nature and size of the filtering material 


(c) Were the sides of the filters open or closed ? 


(8) What was the rate of filtration in gallons per square — 


yard per 24 hours ? 


State whether the rate of filtration was reduced | 
consequence of the | 


during the experiment in 
choking of the filters, and, if so, to what extent. 


9) What was the average quantity of sewage in gallons | 


dealt with daily ? 


(10) Was the quantity of sewage dealt with increased in 
~ time of storin ? 


If so, state to what extent, and how the results | 


were affected by such increase. 


(11) State by what. method the tank liquor was dis- | 


tributed on the filters. 


(12) State at what intervals analyses of the effluent were 


made, and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing, before being analysed. 


(13) Give (a) the average of the analyses of the final | 


effluent from the filters. 


(6) the best analysis and date when sample was 
taken, and 


| 


(c) the worst analysis and date when sample was — 


taken, 
(d) the average of the estimations made of the solids 


in suspension in the tank liquor as it went on | 


to the filters. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these solids putrescible ? 


| 
| 
| 
| 
| 


| 
| 
| 
| 


| 


| Birkenshaw Urban District Council. 


About 2,500. 

About nine gallons per day. 
Estimated at 107,460 gallons per day. 
No; 


| No. 


| 
| 


| 
| 
| 
| 








| The Surveyor of the Council. 


The inspectors’of;the West} Riding of Yorkshire Rivers 
Board, and the,officers of that Board. 


Alumino-ferric. 
One cake per day, or about 12 tors per annum. 


The chemicals were decreased when there was a large 
flow of storm water. 


383,465. 


About five'tons once a week, 


Intermittent. 


No. 1 filter bed, 50 feet. x 40 x 4 feet 6 inches deep. 

No. 2 filter bed, 36 feet x 25 x 5 feet deep. 

Cne foot of broken stone, 1} foot broken clinker, 1 foot 
of breeze, 1 foot small stone, and 6 inches sand, 


Open. : 


Yes. 


In some cases from 2 to 3 tons of grit come down into 
outfall works, but not into the tanks, 


From wood floating arm into 6 inches iron pipe with - 
valve, 


No analyst employed by the Council. The Rivers Board 
before-mentioned could answer this and following 
queries up to’and inclusive of No. 16. 
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Appendix 9C. (14) Give a typical analysis of the crude sewage to which 
the experiment relates. 





(15) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(16) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. — 


(17) Was any nuisance caused by the experimental | No. 
works ? 


(18) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, Yes, with pleasure 
should they deem it desirable to do so ? 


(19) Give particulars of any other observations of import- 
ance which have been recorded. 





(20) What inferences have been drawn from the experi- | The works are satisfactory 
ment ? se 


(21) If it is considered that it would be practicable to | 
adopt this system for the disposal of the whole of 
the sewage of the district, please state— 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal 
excluding the cost of land and cost of sewers.’ 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 









2 . / ’ 4 
_ WNote 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds — 

nitrogen may be given in terms of nitrogen, thus :— 1 A ad 

Ammoniacal nitrogen ; 

Albuminoid nitrogen ; 

Nitrous nitrogen ; 

Nitric nitrogen ; 

Total organic nitrogen. . 







no 
no 


fe Note 2.—The expression “ subsidence tanks” is intended to denote tanks which are used so that little or 
septic” action is produced. 


Epwin Watrer Smrra (Surveyor), — 
Signature of Officer under whose direction 
the experiment was conducted. 

; : ‘ } a 
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Appendix 


EXPERIMENT ON THE TREATMENT OF SEWAGE BY CONTINUOUS FILTRATION, 
AFTER CHEMICAL PRECIPITATION. 





Name of authority - - : _ 4 ; : - 
Population of district = - - - . - : 2 
Water supply per head of the population : 5 - 
Estimated or measured dry weather flow of sewage : 
Is any trade refuse taken into the sewers? — - 2 - 
If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 


weather flow of sewage is made up of trade 
refuse ? 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 








Buxton. 

Season 20,000 ; resident 10,000. 
About 50 gallons per day. 

One million gallons per day. 


No. 


Partially. 


Wm. Hedley Grieves, Town Surveyor. 


Mr. R. Wright, F.C.S., Examiner to the Pharmaceutical 
Society of Great Britain, chemist, Buxton, also Dr. 
Barwise, County Medical Officer of Health, Derby, and 
Dr. J. C. Thresh, County Medical Officer of Health, 
Chelmsford. 


0 ee ee eee eee 


(1) (a) What are the form, the area and depth of the 
filters ? 


(6) State the nature and size of the filtering material 


(c) Were the sides of the filters open or closed ? 


(2) What was the rate of filtration in gallons per square 
yard per 24 hours? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(3) What was the average quantity of sewage in gallons 
dealt with daily ¢ 


(4) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


1213. 























(a) 
Description. Dimensions. Area. Depth. 
ft. ins. ft.ins.| sq. ft. ft. ins. 
Coke breeze -| 19 O by 6 5 126 ouel 
Destructorbreeze| 19 7 ,, 9 1 180 3) al 
Coal filter = Hee LOM One en Gre 2 115 4 0 





(0) 
Coke Breeze :—In the bottom 4-inch land drain tiles are 
laid, herring bone fashion, covered with—- 
2-inch layer of 2-inch limestone. 
2-foot 53 screened coke breeze. 
2-inch Hs 2-inch limestone. 


l-inch », limestone chippings, } inch. 
4-inch »» . sereened coke breeze. 


Destructor Breeze Filter :—4-inch land drain tiles as above, 
covered with— 
2-inch layer of 2-inch limestone. 


2-foot »,  sereened destructor breeze. 
2-inch »,  2-inch iimestone. 

l-inch », limestone chippings. 
4-inch »,  sereened destructor breeze. 


Coal Filter :—Land drain tiles as above, covered with— 
3-iuch layer of coal to pass $-inch mesh. 
l-inch ge se stop at 38,-inch mesh. 
2-inch Rs >,  2-inch mesh, 
2-foot screened destructor breeze. 
5-inch layer of coal to pass 4-inch mesh. 
6-inch 3 Re »» $§-inch mesh. 
4-inch clean sharp sand. 


Closed. 

Maximum. Minimum. 
Coal - . - * - - 1,032 780 
Destructor - - - - 2,000 719 
Coke - ‘ : . - 1,347 500 


In the case of the coal filter the rate of filtration was 
reduced by choking, but I think this is probably due 
to the very fine mesh of the coal, in the other filters 
choking did not appear to take place to any very great 
extent. 


About 30,000 gallons. ; 
NV. B.—The filters were only working for 12 hours daily. 


On. the filters, no ; practically the same flow, regu.ated 
by gauges. 


45 
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Appendix 90, (5) State by what method the tank liquor was distributed 
on the filters. 


(6) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing, before being analysed. 


(7) Give (a) the average of the analyses of the final 
effluent from the filters. 


Average of Mr. Wright’s analyses : 
Destructor filter - - = : 
Coke filter = - - - . - 
Coal filter (one analysis only) - 

Average of Dr. Barwise’s analyses : 
Destructor filter - - 3 - 
Coke filter - - - - : 
Coal filter - - - - - 


(4) the best analysis and date when sample was 
taken, and 


(c) the worst analysis and date when sample was 
taken. 


(d) One estimation made of the solids in suspension 
in the tank liquor as it went on to the filters. 


(ce) One estimation made of the solids in suspension 
in the final effluent. Were these solids putres- 
cible? 


(8) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(9) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(10) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


(11) Was any nuisance caused by the experimental works ? 
(12) Js the experiment still proceeding ! 
If so, may the Commission inspect the works, shonld 


they deem it desirable to do go. 


(13) Give particulars of any other observations of impor- 
tance which have been recorded. 


Dr. Thresh’s analysis. Raw sewage, 27°6 grains per — 








ROYAL COMMISSION ON SEWAGE DISPOSAL 


A portion of the precipitation tank effluent is conveyed. ° 
direct to the filters by means of a wooden trough, 
40 feet long, into a feed channel 11 feet long, from 
which there are three outlets on to the respective filters, 
each controlled by a sluice and fitted with a gauge. 
There is a layer of clean sharp sand on the top of the 
filtermg material which is regularly raked and which  - 
ensures the even distribution of the effluent over the 
surface of the filters. 


"4 


.- 


No. of No! of St 
Analyses. Analyses. 
January 1897 - - 1 December 1897 - 2 
February 1897 - 2 October 1898 -  ,1 ; 
March 1897 - 3 November 1898 - 1 
April 1897 - 1 December 1898 - 1 
June 1897 - - 1 March 1899 : 1 
October 1897 - 1 


Quantities stated in parts per 100,000, 








Oxygen ee aes Alluminoid Nitrogen 
Absorbed. ‘nee Powe Ammonia. as sat Sos ae 
1°2943 3995 ‘O7T0757 = 
*838 4677 ‘O7064 — 
26 “60 “0670 — 

s “Al ‘0604 eon 
— “39 ‘0576 3366 
-- 56 ‘039 566 








‘02 parts per 100,000 of albuminoid ammonia from the — 
coal filter on 16th November 1898, 


‘157 parts per 100,000 of albuminoid ammonia from the | 
destructor filter on 5th December 1897. 





Te ee ee ee ee eee 


gallon. Tank effluent, 5°3 grains per gallon (one 
analysis only). 


Dr. Thresh’s analysis. 3°0 grains per gallon not putres- 
cible from the coke filter. — 


Quantities in parts per 100,000. Chlorine, 21. Free and 
saline ammonia, 1°05. Albuminoid ammonia, ‘291. 


January 1897 to present date. The filters have only — 
worked 12 hours per day, resting during the night. 
When the filtrate has shown signs that the purification 
was not going on satisfactorily, the filters have been 
allowed to rest for periods ranging from a week to a 


month at a time. . 


(See answer to No. 13.) 


None whatever. 


Yes. 


Yes, certainly. 


After four years’ working the filtering medium has not 
required renewing in any filter. The filters are not 
materially affected by cold weather and even when 
frozen during the night’s rest the temperature of the 
sewage is such that in a short time the filters work as 
though they had never been frozen. The Council are 
so satisfied with the result of the experiments that 
they have decided to construct filter beds to deal with 
the whole of the tank effluent, and for that purpose 
have secured three acres of land three-quarters of a 
mile below the present works, and plans are now being 
prepared for the same. The Local Government Board 
have sanctioned the borrowing of the money for the — 
and 
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(14) What inferences have been drawn from the experi- | 1st. Continuously working the filters day and night Appendix 90, 
ment ¢ causes them to become clogged and also causes a a 


falling off of purification in the analytical results. 


2nd. By working the filters intermittently, de. by 
working during the day and resting during the night, 
with an occasional week’s rest, say every three months, 
the result is a much more regular and a clearer 
effluent. 


3rd. Owing to the fact that Buxton sewage is very weak, 
[ have no hesitation in saying that 500 gallons per day 
can be safely treated per square yard of filter. 


(15) If it is considered that it would be practicable to | Approximate estimate for filters, 6,000/. 
adopt this system for the disposal of the whole of 
the sewage of the district, please state— 


(a) what would be the estimated capital cost’ per | £5. per head of population, including pipe line from 


head of constructing the works of disposal, present works, but exclusive of site. 
excluding the cost of land and cost of sewers. Note.—Population taken as 12,000, which includes 
Fairfiels Urban district, whose sewage we treat. 


(4) what would be the estimated annual cost per head | About 1s. per head. 


of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


Note.——It is requested that all analyses may be stated in parts per 100,000, and that the various compounds ot 
nitrogen may be given in terms of nitrogen, thus :— 


1213. 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organie nitrogen. 
W. H. Grizves, 


Signature of Officer under whose direction 
the experiment was conducted. 
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Ap endix9C. Form H. 


ON SEWAGE DISPOSAL: 


THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, SUBSIDENCE TANKS, 
AND CONTINUOUS FILTRATION. 


Name of authority - 


Population of district  - 
Water supply per head of the population - - 
Estimated or measured dry weather flow of sewage 
Is any trade refuse taken into the sewers ¢ 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse : 


Is the storm, soil or surface water, wholly or partially 
excluded from the ordinary sewers ? 


Officer under whom the treatment has been conducted 


Name and qualification of chemist who has made the 
analyses 


| 


| 
| 


| Very little. 





Borough of Chorley. 

26,000. 

19} gallons per day. 

600,000 to 700,000 gallons per day. 


From three breweries and one tannery. 
Blood from abattoirs. 


| Cannot tell percentage. 


No. 


Alderman H. F. Hibbert, J.P., C.C. 


| W. Naylor, F.I.C., F.C.S., Chief Inspector of the Ribble 


Watershed Committee. 





(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of udge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


(6) State whether the flow of sewage through the | 


subsidence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the | 


filters ? 
(6) State the nature and size of the filtering material. 


(c) Were the sides of the filters open or closed ? 


) (8) What was the rate of filtration in gallons per square 


yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(9) What was the average quantity of sewage in gallons 
dealt with daily ? 


(10) Was the quantity of sewage dealt with increased in 
time of storm ! 


Tso, state to what extent, and how the results were 
affected by such increase. 


(11) State by what inethod the tank liquor was distributed 
on the filters. 


(12) State at what intervals analyses of the effluent were 
made, and whether the samples were filtere 
through filter paper or allowed to clear by stand- 
ing, before being analysed. 


| 
| 


Ferrozone, ferral, and alumino-ferric. 


| 


8°31. 


They vary every day, the highest being 11°2, the lowest 
6°56. 


1,442,800. 


526 tons per week of sludge containing 90 per cent. of 
water. 
The sludge was removed after every second filling. 


Intermittent. 


Rectangular; 1,388 superficial yards; 3 feet 3 inches 

| deep. R 

Top layer is sand from Fleetwood Harbour, then 12 inches 
of polarite and sand mixed, pea and bean gravel, and 
then graded from two to three inches boulder stones. 


Closed. 


450 gallons. 


The above filters are washed weekly, and filter more | 
pe the first day after washing than the following 
days. 





About 700,000. 


Yes. 


The daily flow increased in case of storms, three to four 
times the normal flow. In such a case as much as_ 
would go through the works would be treated. The- 
remainder would go into the river untreated. 


By means of syphons. 


The syphons unseal every 40 minutes, day and night, and — 
cover the filters about three inches deep. The capacity 
of the syphon chamber is 2,500 gallons; this quantity 
of water is therefore sent through the filters every 40 
minutes. There is thus a layer of air between each 
filtration or passage of the water through the filters, 
which ind Gunbed iy purifies the interior strata of the 
filters. 


Samples examined as drawn, after shaking bottles. 


APPENDIX. 


(13) Give (a) the average of the analyses of the final 
effluent from the filters ; 
(6) the best analysis and date when sample was 
taken ; and 
(c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on to 
the filters ; 


(e) the average of the estimations made of the solids 


’ 


in suspension in the final effluent. Were these © 


solids putrescible ? 


(14) Give an average analysis of the crude sewage to | 


which the treatment relates. 


(15) Between what dates was the treatment conducted 


If there were any periods of rest state their dura- 
tion. 


(16) Give particulars of any observations which have | 


been made of the temperatures of the filters at 
different depths. 


(17) Was any nuisance caused by the treatment works ? 


(18) Is the treatment still proceeding ? 


If so, may the Commission inspect the works, | 


should they deem it desirable to do so? 


(19) Give particulars of any other observations of | 


importance which have been recorded. 


(20) What inferences have been drawn from the treat- | 


ment ? 


(21) If it is considered that it would be practicable to | 


adopt this system for the disposal of the whole of 
the sewage of the district, please state— 


(a) what is the actual ae cost per head of 
constructing the work 
the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per | 
head of purifying the sewage by this system, . 


excluding the annual repayment of any loan. 








s of disposal, excluding | 
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058 albuminoid nitrogen. 
022 November, 1900. 


088 February, 1900.. 

The excessive impurity in this sample (c) was found, to 
have been caused by a leakage in the pipe conveying 
the sand wash water from the filters to the sand wash 
water tank. 


Two to three parts per 100,000. 


Nil. 

Per 100,000. 
Albuminoid nitrogen - - - - ‘66 
Dissolved solids, about - > - 80°00 
Suspended solids, from- . - 10°00 to 25°00 
Chlorine - - - - . 9°00 


The crude sewage is constantly varying owing to the 
conversion from pail to water carriage system which 
is now going on. This variation is caused by the 
emptying of the pails into the sewer. I have known 
the crude sewage to contain 5°0 per 100,000 albuminoid 
nitrogen. 


From October 1895 to date. 


Have not made any. 


No. 


Yes, 
The Commission have inspected the works. 


I have experimented with continuous and quiescent 
flow on precipitation tanks, and have come to the 
conclusion that it is impossible, with continuous flow, 
to get as good results as from quiescent flow, either in 
quantity of water treated, or quality of the final 
effluent, if the said effluent has to be filtered through 
any filter which has a top stratum of sand. I have 
also made exhaustive experiments on continuous 
and intermittent flow on filters composed of sand, 
polarite, and gravel, the results of which prove that a 
water-logged filter will not produce satisfactory results, 
either in point of quantity or quality. I have also 
experimented with coke filters, on the same lines as 
the above, with the same results. 


I have visited all the principal sewage works in 
Lancashire, and am conversant with the different 
methods there in operation for the treatment of 
sewage, and as a result believe it is possible to treat 
sewage effectively by other systems than the one in 
operation at Chorley. 1 think, however, that none of 
them can produce an effluent as good as Chorley, in 
point of quantity, and quality of gallons treated, for 
the same expenditure, capital and current, in con- 
sequence of the greatly increased area of the filters. 


This system has been in operation since October 1895. 


The works have cost 14s. 7d. per head of the population 
(26,000) (£19,000). ; 


Annual expenditure £1,373 9s, = 1s. 03d. per head ; but 
including the payment of interest and sinking fund 
the total charge per head of the population is 1s. 93d. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ;° 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 


“septic” action is produced. 


Henry F. Hrpsert. 


Signature of Officer under whose direction the 
treatment was conducted. 





Appendix $C. 
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Form H. 


EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, 
SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION. : 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Name of authority - - : - - - = 


Population of district — - = = 5 . 5 


Water supply per head of the population - : - 


Estimated or measured dry weather flow of sewage- - 


Is any trade refuse taken into the sewers? — - - - 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


| 


Name and qualification of chemist who has made the 
analyses. | 





(1) What was the nature of the chemical or chemicals — 
used ? | 


(2) What was the normal proportion of chemical or of | 

chemicals (in grains per gallon) used ? | 
(3) State whether the chemicals were increased or | 
decreased according to the nature and volume of | 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


(7) (a) What are the form, the area, and depth of the 
- filters ? RY 


(6) State the nature and size of the filtering material. 
a 


(c) Were the sides of the filters open or closed ? -— 


(8) What was the rate of filtration in gallons per square 
yard per 24 hours? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent ? 





(9) What was the average quantity of sewage dn gallons 
dealt with daily ? 3 5 


(10) Was the quantity of sewage dealt with increased in 
time of storm ? 
Tf so, state to what extent, and how the results were 
affected by such increase. 


(11) State by what method the tank liquor was dis- 
tributed on the filters.“ 





made, and whether the samples were filtered 
through _ filter aper or allowed to 
standing, before being analysed. 


(12) State at what intervals analyses of the effluent were | 


clear by ‘ 


_ 160,000 to 200,000 gallons per day. 


Littleborough. 
10,878 (1891). 


15 gallons per day. 





From one works only, known as flannelette finishing, 
about 7,000 gallons per day. 


Partially excluded. 


No experiments as such. 


Alumino-ferric. 
Five grains per gallon. a 


The same ratio. 


320,000. 


Pressed sludge for 1900, 516 tons, ‘containing about 55 per: 
cent. of moisture. ; 


Intermittent generally ; may be and are occasionally used 
continuous. : bread 


300 square yards area ; square ; and 2 ft. 6 in. deep. 


» ; - 
6 in. broken stone, size 2 in., in the bottom, then 6 in. of 
clinkers, 8 in. of cinders, size 1 in. to 14 in., and 10 IDs 


of fine cinders or engine ashes. i 
Closed (filters ventilated). 


800 to 900 gallons per square yard. 


Work regularly for some 7 years. NT f 


About 180,000. 


Yes, more than double occasionally. 


Floating arms from tanks and over wood troughs on to > 
the filters. . i i 


Analysis left to Mersey and Irwell Committee. 


APPENDIX. 


413) Give (a) the average of the analyses of the final 
: effluent from the filters : 


() the best analysis and date when sample was 
taken ; and 


(c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the 
solids in suspension in the tank liquor as it 
went on to the filters ; 


_ (e) the average of the estimations made of the 
solids in suspension’ in the final effluent. 
Were these solids putrescible ? 


(14) Give a typical analysis of the crude sewage to | 


which the experiment relates. 


(15) Between what dates was the experiment conducted! 


If there were any periods of rest, state their 
duration. 


(16) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


17) Was any nuisance caused by the experimental 
works ? 


(18) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(19) Give particulars of any other observations of impor- 
tance which have been recorded. 


-(20) What inferences have been drawn from the experi- 
ment ? 


(21) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


' (@) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers : 


(6) what would be the estimated annual cost per 


head of purifying the sewage by this system, 
excluding the annual repayment of any Joan. 
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23 samples. Oxidizable organic matter—oxygen ab- 
sorbed, 4 hours: grains per gallon, 0287. 


January 29th, 1896, 0°07. 


September 27th, 1899, 1:03, next worst July 23rd, 1900 
0°57. 


No observations. 
No observations. 


No observations. 


oO experiments. 


No experiments. 


No experiments. 


No experiments. 





Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various 
nitrogen may be given in terms of nitrogen, thus :— 


compounds of 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 


Nitric nitrogen ; 


Total organic nitrogen. 


Note 2.—The expression “subsidence tanks ’ 
action is produced. 


"is intended to denote tanks which are used go that little or no “septic ” 


GrorGE H. Witp 


Signature of Officer under whose direction 
the works are conducted, 


Appendix 9C, 
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Appendix Ca, Form H. 





EXPERIMENT ON THE TREATMENT OF 
SUBSIDENCE TANKS, AND 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


SEWAGE BY CHEMICAL PRECIPITATION, 
CONTINUOUS FILTRATION. - 





Name of authority - - - - 


Population of district — - . = 
Water supply per head of the population - - 


Estimated or measured dry weather flow of sewage 


Ts any trade refuse taken into the sewers 2 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or 
decreased according to the nature and volume of 
the sewage treated, and give particulars of any 
such variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 


the sludge was removed. 


(6) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the 
filters ? 
(4) State the nature and size of the filtering 
material. 


(c) Were the sides of the filters open or closed ? 


(8) What was the rate of filtration in gallons per square 
yard per 24 hours ? 
State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(9) What was the average quantity of sewage in gallons 
dealt with daily ? 
(10) Was the quantity of sewage dealt with increased in 
time of storm % 
If so, state to what extent, and how the results were 
affected by such increase. 


(11) State by what method the tank liquor was distribu- 
ted on the filters. 


(12) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing, 
before being analysed. 


(13) Give (a) the average of the analyses of the final 
effluent from the filters. 

(6) the best analysis and date when sample was 
taken, and 

(c) the worst analysis and date when sample was 
taken, if 

(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the filters. 


Normanton Urban District Council. 


Last census, 10,234. 
Estimated to March 1899, 13,310. 


13 gallons per day. 
Total 175,000 gallons per day. 


Estimated 135,000 gallons per day. 


No. 


No. 


No experiment made beyond the ordinary daily process 
of treating the sewage. 


None made by Council, but Rivers Board have done so. 
Council are not aware of results of analysis. 

Alumino-ferric is used as a precipitant at the sewage 
works. 


No analysis made by Council, but 14 ewts. of alumino- 
ferric are used weekly in the sewage treatment. 





See answer to No. 2. | 


75,000 gallons. 


18,000 gallons. Weekly. 


Continuous. 


Square ; 160 sq. yds. ; 3 ft. 3 in 
12 inches of gravel, from 2 inches to pea size. 


12 inches of polarite and sand, and 
15 inches of sand. 


Closed. 


Quantity not measured. 


Care is taken that the filters do not choke. 


135,000 gallons, 


Naturally it increases, but to what extent I cannot say. 
By gravitation in open channels, 


No analysis made by Council, but by Rivers Board. 
Council have no results, 


See answer to No. 12. 


| 
_ See answer to No, 12. 


| 


| See answer to No. 12. 


«i 


APPENDIX. 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these solids putrescible ? 


(14) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(15) Between what dates was the experiment conducted ? 


If there were any periods of rest, state their dura- 
tion. 


(16) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


(17) Was any nuisance caused by the experimental 
works ¢ 


(18) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, 
should they deem it desirable to do so 2 


(19) Give particulars of any other observations of import- 
ance which have been recorded. 


(20) What inferences have been drawn from the experi- 
ment ! 


(21) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 
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See answer to No. 12. 


See answer to No. 12. 


See answer to No, 12. 


No observations made. 


No complaint has been made to the Council, and the 
Rivers Board seem satisfied. 


The Commissioners may inspect the’sewage works at any 
time on giving reasonable notice. 


None. 
The effluent appears to be satisfactory. 


The system has been adopted, and is at present satis- 
factory to the West Riding Rivers Board. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds 


of nitrogen may be given in terms of nitrogen, thus : 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 


Nitrous nitrogen ; 
Nitric nitrogen ; 


Total organic nitrogen. 


Note 2.—The expression “ subsidence tanks” is intended to denote tanks which are 


“septic” action is produced. 


4213¢ 


J. Eaton, 


Sanitary Inspector. 


4C 
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A dix 9C. 
Piiaaue im Form H. 


EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION 
SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION, 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Name of authority- - ~- : 


Population of district = - - - - - 


Water supply per head of the pepulation - - - 


Estimated or measured dry weather flow of sewage - 


Ts any trade refuse taken into the sewers ? 


lf so, state from what process it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Ig the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted 


Name and qualification of chemist who has made the 
analyses. 


(1) What was the nature of the chemical or chemicals 
used ? 


(2) What was the normal proportion of chemical or 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or de- 
creased according to the nature and volume of the 
sewage treated, and give particulars of any such 
variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the siudge was removed. 


(6) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(7) (a) What are the form, and area and depth of the 
filters ? 


(2) State the nature and size of the filtering material 


(c). Were the sides of the filters open or closed ? - 


(8) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced | 


during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(9) What was the average quantity of sewage in gallons 
dealt with daily ? 


(10) Was the quantity of sewage dealt with increased in 


time of storm ? 


If so, state to what. extent, and how the results were 
affected by such increase. ~ 


(11) State by what method the tank liquor was distributed. 


on the filters. 











6 tanks, 90,000 gallons each, or a total of 540,000 gallo 


Royton Urban District Council. 


15,600 (present estimated). i 
, t@ 


About 400,000 gallons per day. 


No. 



















Only partially excluded. Se ie > n 


Manager of the sewage works, Mr. David Wolstencrott 
Wm. Naylor, Chief Inspector to the River Ribble Joi 
Committee. Also by Frank Scudder, F.L.C., for Sir 
Henry Roscoe. . g"7 


When experiments were made “Ferozone” was the 
precipitant used. or several years however alumino 
ferric has been used, and it is considered more satis- 
factory and less variable in quality. 


5°90 grains per gallon (average for a year). Be 


Yes, we have an automatic mixer whereby the amount 
precipitant used varies according to the flow of sewa 


-y 


pth 


36°65 tons of compressed sludge cake (weight after com- 
pression) removed from tanks into sludge pit. ev 
alternate day ready for being pumped into presses. a 


i a 
Intermittent. , i 


20 yards x 5 yards each and 3 ft. deep. We have 
filters .°. total superficial area = 800 superficial yar 


The “International” Polarite Filter, viz. 9 in. san 
9 in. polarite and sand, mixed in proportion 6 in. polarité 
to 3 in. sand ; 2 in. fine sand ; 3 in. pea gravel ; 6 im 


walnut size gravel ; 7 in. bolder size, 


Sides are closed, but 3 in. ventilating pipes are bull 
every two feet. ie 


_ . . ~ - ‘. dl 
During an experiment lasting 2 hours and 6 minutes 
effluent. was filtered at a rate of 2,688 gallons 1 
superficial yard per 24 hours, (a 
0. "a 
. , 

_ 


‘a 


425,000 gallons (average daily flow for last 12 months 


3 
i 


- 


q 


Yes. The normal flow would sometimes be trebled. 
Improved purification on account of greater dilution. 


~~. 


surface of the filters, ‘ 


. 


By centre and side distributing channels aboye the 


APPENDIX. 


(12) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by standing, 
before being analysed. 


(13) Give (a) the average of the analyses of the final 
. effiuent from the filters ; 


(6) the best analysis and date when sample was 
taken ; and 


(c) the worst analysis and “date when sample was 
taken ; 


- (@) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the filters ; 


_ (e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
solids putrescible ? 


(14) Give a typical analysis of the crude sewage to which 
the experiment relates, 


5 


(15) Between what dates was the experiment conducted ? 
If there were any periods of rest state their duration. 


(16) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


(17) Was any nuisance caused by the experimental works? 


(18) Is the experiment still proceeding ? 


Tf so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(19) Give particulars of any other observations of impor- 
tance which have been recorded. 


(20) What inferences have been drawn from the experi- 
ment ? 


(21) If it is considered that it would be practicable to 
adopt this system for the whole of the sewage of 
the district, please state 


(a) What would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(6) What would be the estimated annual cost per 
head, of purifying the sewage by this system, 
excluding the annual repayment of any loan. 
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Samples are taken frequently but at irregular intervals Appendix 9C 


and at surprise visits paid by the inspectors of the 
Mersey and Irwell Joint Cgmmittee. They are after- 
wards analysed by or on behalf of Sir H. E. Roscoe, 
the analyst for the Joint Committee. 


Oxidisable organic matter. Oxygen absorbed 4 hours 
test, K;MnQ, solution. Average of the 10 last reports 
received from analyst to Mersey and Irwell Joint 
Committee °49 grains per gallon. 


‘13 grain per gallon. 4th December, 1895. 


1°36 grains per gallon. 15th July, 1898. 


Cannot say. 


Not been estimated. 


In parts per 100,000. 











Ghcv oes Albuminoid 
Free. Albu- Mbeoe bed Ammonia 
Date. Aramonia (ee . percentage 
‘| Ammonia. db tiowee of 
“| Purification. 
1897 
27 April - 2°108 "384. 3°5 80°2 
29 April - 2-598 602 1-7 80°9 
4May - | 4-284 818 7:3 pe 

















The above experiments were made from April to May 


1897. We have not had experiments carried out 
since. (See enclosed report.) 

Nil. 

No. 

No. 


Yes, certainly. 


“ 


Nil. 


The works have been in operation since 1894 and con- 
tinue to give successful results. 


It is adopted:for the whole district. 


Difficult to give, as the sewage works comprise tanks 
and filters, filtration plots, sewage-pressing machinery, 
refuse destructors. 


About 1s. 5d. per head per annum, 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
> Albuminoid nitrogen ; 


Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen, 


“septic” action is produced. 


/) 1213. 


Note 2 —The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 


THos. BLEASDALE, 
Clerk and Surveyer to Council. 
Signature of Officer under whose direction 
the experiment was conducted, 


4C2 
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EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION, 
SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION. 


Name of authority - colle. tse anian) selina - 
Population of district — - - = - . : - 
Water supply per head of the population - - 
Estimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers? - - > 


If so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ¢ 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


a 


(1) What was the nature of the chemical or chemicals | 


used ? 


(2) What was the normal proportion of chemical or of 
chemicals (in grains per gallon) used ? 


(3) State whether the chemicals were increased or de- 
creased according to the nature and volume of the 


sewage treated, and give particulars of any such | 


variations. 


(4) What is the capacity in gallons of the subsidence 
tanks ? 


(5) State what quantity of sludge was produced weekly in 
the subsidence tanks, and at what intervals the 
sludge was removed. 


(6) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the 
filters ! 
(>) State the nature and size of the filtering material. 
(c) Were the sides of the filters open or closed ? - 
(8) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(9) What was the average quantity of sewage in gallons 
dealt with daily ? 


(10) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(11) State by what method the tank liquor was dis- 
tributed on the filters. 


(12) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter ene or allowed to clear by standing, 
before being analysed. 


(13) Give (a) the average of the analyses of the final 
effluent from the filters ; 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 





Walsall. 
Estimated 85,000, 
35 gallons per day. 


3,000,000 gallons per day. 















Yes. 


Curriers’ tan pits, &c. 


Acids used in cleaning hardware 
goods. 


The Corporation have a surface water scheme in progress, 
part of which is laid—£3,000 out of £25,000. 


Borough Surveyor. 


E. W. T. Jones, F.1.C., borough analyst. — 
Ferrous sulphate and lime. 


15 grains of iron. 


. 
_ Chemicals are varied according to the sewage ; at times no 
| iron is required. | . 


Two precipitation tanks each of about half a million 
gallons. 7a 


Average (every ten days removal) amounting to 890 cubic | 
yards or 623 cubic yards per week. 


Continuous. 


Two filters 87 ft. 0 in. x 27 ft. 0 in. x2 ft. 8 in. deep. 


Polarite and sand with fine and coarse stone beneath. i 
Six ventilators in each bed ; they go into body of filter. 


400 gallons. 


If the surface is not cleaned the filters soon choke, and 
tae of sand has then to taken off and replaced with 
clean. 

The rate of flow, if not kept clean, will be reduced quite 
one-half. ee 

Only two experimental filters;down, and for the best. 
results 400 gallons per square yard of filter should not 
be exceeded per 24 hours. 2; 


No. 
No. 
One central distributing trough full length of filter. 


From January 9th 1897 to April 26th 1895. 
analysea, : 
Shaken before being analysed. 


13 samples 


Grains per gallon. 


Total solid matter = - : “ mn 4 64°57 

Free ammonia - - Z a LB 3 i 734 

Organic ammonia = - q RP < ‘041. 

Nitrates = - - 2 : 7 Z - ‘stm 
| Chlorine - - . = 2 y ' 6°56 





Oxygen absorbai 89 : ? f E 


APPENDIX. 


4b) the best analysis and date when sample was taken; 
and 


(c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the filters ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were these 
solids putrescible ? 


14) Give a typical analysis of the crude sewage to which 
the experiment relates. 


-(15) Between what dates was the experiment conducted? 
If there were any periods of rest, state their dura- 
tion. 


(16) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different depths. 


(17) Was any nuisance caused by the experimental 
works. 
(18) Is the experiment still proceeding ? 
If so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(19) Give particulars of any other observations of import- 
ance which have been recorded. 


(20) What inferences have been drawn from the experi- 
ment ? 


21) If it is considered that it would be practicable to | 


adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per | 
head of constructing the works of disposal, 


excluding the cost of land and cost of sewers. 


(>) what would be the estimated annual cost per head 
of purifying the sewage by this system, ex- 
cluding the annual repayment of any loan. 
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20th February 1897 : Appendix 9C, 
Solids. Ni AID. | Nitrates. | Chlorine. SMe be) 
‘i | 
68°60 | "434 | -024 | 1-00 | 525 | 247 
2lst September, 1897: | | 
72:30 | 1-092 | -076 | 63 | 11°48 -490 
None made. 
None made. 
Grains per gallon. 
Total solids - - - - 7 SLT 
Solids in solution  - - = - = Se saeaG 
Solids in suspension - - . - 76°72 
of which mineral 21°00 
organic 55°72 
Free and saline ammonia - Stn fe 4 2 2°811 
Organic ammonia - - - - : 1°624 
Combined chlorine - - - - = 4 9°50 
Oxygen absorbed 4 hours - - - - - 16°35 


These filters have only been used intermittently, but 
they have been worked for nine consecutive weeks at 
one time. ' 


Not taken. 


It has been found that wherever a certain dye class of 
sewage comes down to the works, it is not desirable to 
put this on the filters as it rapidly clogs the surface, 
also the clogging or stoppage takes place on the top of 
the filter, but does not go above 1 inch in depth. ' 


These beds will purify the Walsall sewage tank effluent 
after precipitation, so long as they are not worked at 
a greater rate than 400 gallons per square yard per - 
24 hours, and the surface well kept clean and free 
from clogging, and the sewage is put on to the beds in 
a “neutral state,” except the dye sewage referred to 
previously, which would choke the beds in a short 
time, 


Note 1.—It is requested that all analyses may bestated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen, 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 
“septic” action is produced. 


R. H. Mrppietron, 


Signature of Officer under whose direction 
the experiment was conducted. 
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Appendix 9C,; Form H. 


EXPERIMENT ON THE TREATMENT OF SEWAGE BY CHEMICAL PRECIPITATION,, 
SUBSIDENCE TANKS, AND CONTINUOUS FILTRATION. 





Name of authority - - 3 3 ‘ : i - 

Population of district - -- ~~ : . . 
. - € 

Population of drainage area - - = 3 : : 


Water supply per head of the population, as registered by 
meter at water-works, for district supplied. 


{stimated or measured dry weather flow of sewage - 


Is any trade refuse taken into the sewers ? 


Tf so, state from what processes it is derived, and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade 
refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted | 


Name and qualification of chemist who has made the 


analyses. These were not made to ascertain results of experiments ;_ 
but for purposes under the Rivers Pollution Prevention _ 
Act. " ry i 
NN NS - . 
(1) What was the nature of the chemical or chemicals | Alumino-ferric. : , 
used ? 
(2) What was the normal proportion of chemical or of | 15, 
chemicals (in grains per gallon) used 2 
(3) State whether the chemicals were increased or | Nil. 
decreased according to the nature and volume of 
the sewage treated, and give any particulars of such 
variations. 
(4) What is the capacity in gallons of the subsidence 33,264. 


tanks ? 


(5) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


(6) State whether the flow of sewage through the 
‘subsidence tanks was continuous or intermittent. 


(7) (a) What are the form, the area and depth of the 
filters ? 


(4) State the nature and size of the filtering material. 
(c) Were the ides of the filters open or closed 2 


(8) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extend. 


(9) What was the average quantity of sewage, in gallons 
dealt with daily ? pa a ant 8 


(140) Was the quantity of sewage dealt with increased 
in time of storm ? : 


If so, state to what extent, and how the results 
were affected by such increase, 


(11) State by what method the tank liquor was distri- 
buted on the filters. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Urban District Council of Withnell. 
3,750 ebhinatedd, 

2,600. 

Nine gallons per day. 


25,000 gallons per day. deta gh 


‘ 


No. 








Note.—Storm water is turned into ordinary sewers, whem 
storm sewers are fully charged, to prevent flooding. 


Yes, 


T. Beaver, Surveyor. 


myiatir 


No analyses made except by County Council inspector, _ 


20 tons (wet). 
Tanks cleaned daily. 


Intermittent. 


Form, oblong. Area, 60 yards sup. Depth, 3ft. of 
filtering materials. oa ‘oi 


1 ft. of large gravel. 3 in, of small gravel. 9: in. of 
polarite and sand. 1 ft. of sand, ie ae j 


Closed. { vows me ieee 
500. ; 


The filters have not choked in the least. - They are 
washed every alternate day. es 


About 10,000. ik ——& OM 


No. Passed on to land. 


By iron channel fixed in centre of filters, 


i Tank liquor ~ 
flowed into channel which overflowed. 5 


> 
i APPENDIX. 


(12) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
though filter paper or allowed to clear by standing, 
before being analysed. 


(13) Give (a) the average of the analyses of the final 
effluent from the filters ; 


(5) the best analysis and date when sample was 
taken; and 


(c) the worst analysis and date when sample was 
taken ; 


(d) the average of the estimations made of the solids | 


in suspension in the tank liquor as it went on 
to the filters ; 


(e) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these solids putrescrible ? 


(14) Give a typical analysis of the crude sewage to | 


which the experiment relates. 


(15) Between what dates was the experiment conducted ? : 


If there were any periods of rest, state their duration. 


(16) Give particulars of any observations which have 


been made of the temperatures of the filters at | 


different depths. 


(17) Was any nuisance caused by the experimental 


works ? 


(18) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(19) Give particulars of any other observations of import- 
- ance which have been recorded. 


(20) What inferences have been drawn from the experl- 
ment ? 


(21) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per 
head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(4) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


_ None made by Council. 
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generally satisfactory. 


Albuminoid ammonia — - - - - ‘060 

Oxygen absorbed - = . . an 2S 
May 3rd, 1900. , 

Albuminoid ammonia - - = aL 

Oxygen absorbed under -~ - - -) 20 
July 30th 1896. 

Albuminoid ammonia - - - - "058 

Oxygen absorbed - : - 2roD 


Not known. 


Not known. 


Domestic sewage. 


From 1895 to date. 
No. us 


None taken. 


No. (Works close to village.) 


, Yes. 


That it is desirable for the tank effluent to be good 
before passing on to filters. 


e 


Works extended so as to deal with three parts of the 
sewage, other part being treated on contact beds. 


Cost of works, £1,000. 


Maintenance : j £ 
Man’s wage - - - - - 52 
Precipitants  - - - : - 12 
Other charges - - . - - 6 


70 


Vote 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or no 


“septic” action is produced. 


THOMAS BEAVER. 


Signature of Officer under whose direction the 
experiment was conducted. 


County Council made analyses: Appendix 9C, 
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Appendix 9C. Warm Kk 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EXPERIMENT ON THE TREATMENT OF SEWAGE IN SUBSIDENCE TANKS. 
FOLLOWED BY CONTINUOUS FILTRATION. 





Name of authority -  —_- - - - - - 
Population of district - - - - - 
Water supply per head of the population - - 
Estimated or measured dry weather flow of sewage = 
Ts any trade refuse taken into the sewers? - , -  - 

If so, state from what processes it is derived and, 


approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted - 


Name and qualification of chemist who has made the 
analyses. 





Malvern. 

16,000. 

25 gallons per day. 
500,000 gallons per day. 


other than that from a. 


> 


We have no trade refuse 


EE SE 


(1) What is the capacity in gallons of the ‘subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals the 
sludge was removed. 


, (3) State whether the flow of sewage through the subsi- 
dence tanks was continuous or intermittent. 


(4) (a) What are he form, the area and depth of the 
filters ? 


(6) State the nature and size of the filtering material. 


(c) Were the sides of the filters open or closed ? - 


(5) What was the rate of filtration in gallons per square 
yard per 24 hours ? 
State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(6) What was the average quantity of sewage in gallons 
dealt with daily. 


(7) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(8) State by what method the task liquor was distri- 
buted on the filters. 


(9) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 


(10) Give (a) the average of the analyses of the final 
effluent from the filters. 


(J) The best analysis and date when sample was 
taken, and 

(c) The worst analysis and date when sample was 
taken. 








brewery. 4 
‘ | 
7 
Partially. 
Engineer and Surveyor. 
C. C, Duncan, F.1.C., F.C.8., &e., analyst for the county 
of Worcester. ; 
224,000 gallons. 
14 tons. One tank emptied each week. © ; 
i 
Intermittent. \5 
| 
a 
160 feet by 78 feet by 5 feet. : 
In the experimental filter, constructed in May, 1898, fine- ® 
coal only was used ; latterly filters have been filled 4 
with clean clinkers and ashes, varying in size from. 
1t-inch to 2-inch cube. C 
h 


Closed. 
About 200 gallons. 


We have had no choking. 


- 7 
ee ne Ee 


From 280 to 300,000. 


Not on the filters. 


By means of rectangular galvanized carriers perforated 
sides and bottoms. 


Monthly. Allowed to clear by standing before analysis. _ 


a Oa 


Parts per 100,000 : 
Total solids, 58°98. 
Chlorine as common salt, 8°856. 
Free ammonia, 1°19 
Albuminoid ammonia, ‘38. 
Oxygen absorbed in three hours, 2°983. = 


6th March 1899. 


24th January 1899. 


APPENDIX. 625 


(d) the average of the estimations made of the solids | No record taken. Appendix 9. 
im suspension in the tank liquor as it went on | 
to the filters ; . 





() the average of the estimations made of the solids No record taken beyond analyst’s returns. The solids 
m suspension in the final effluent. Were these were not putrescible. 
solids putrescible ? 


(11) Give a typical analysis of the crude sewage to which _ Parts per 100,000 7 
the experiment relates. | | Total solids, 61°28. 
Chlorine as common salt, 16°352. 
Free ammonia, 4°00. 
Albuminoid, °20. 
Oxygen absorbed in two hours, 33°08. 


412) Between what dates was the experiment con- | May,1898, and April, 1899, ten hours each day : viz., from 
ducted ? — 8 p.m. to 6 am, 


If there were any periods of rest, state their dura- 
tion. 
(13)-Give particulars of any observations which have None taken. 
been made of the temperatures of the filters at 
different depths. | 


414) Was any nuisance caused by the experimental | No, 
works ? 


415) Is the experiment still proceeding ? alia ot 


Tf so, may the Commission inspect the works, should | Certainly. 
they deem it desirable to do so ? 


416) Give particulars of any other observations of im- 
portance which have been recorded. 


(17) What inferences have been drawn from the experi- That the disposal of sewage by means of subsidence 
ment ? _ tanks and filters is the surest and most economical 
way of producing a good effluent. 


(18) If it is considered that it would be practicable to | 

adopt this system for the disposal of the whole of | 
t the sewage of the district, please state 
(a) what would be the estimated capital cost per = About 4s, 2d. 
head of constructing the works of disposal, 


excluding the cost of land and cost of sewers. 


(4) what would be the estimated annual cost per 


| 
| 
| 
a | | About 24d. 
head of purifying the sewage by this system, | 
| 
| 
| 
| 


excluding the annual repayment of any loan. 


Note.—It is requested that all analyses ay be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen. 


WVote.—The expression “subsidence tanks” is intended to denote tanks which are used so that little or uc 
“septic” action is produced. 
H. P. Maysury, 
Engineer and Surveyor. 


Signature of Ofticer under whose direction 
the experiment was conducted. 


1213 4D 
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Form K. 
7TXPERIMENT ON THE 


‘Appendix 9C, 





ROYAL COMMISSION ON SEWAGE DISPOSAL: 


TREATMENT OF SEWAGE IN SUBSIDENCE TANKS FOLLOWED: 


BY CONTINUOUS FILTRATION. 





Name of authority - : = > rare aie 
Population of district... - “Hien 4 chee ee 
Water supply per head of the po} lation dak hea - 
Estimated or measured dry weather flow of sewage - 
Ts any trade As taken into the sewers ! 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 





(1) What is the capacity in gallons of the subsidence 
tanks ? 


(2) State what quantity of sludge was produced weekly 
in the subsidence tanks, and at what intervals 
the sludge was removed. 


(3): State whether the flow of sewage through the sub- 
sidence tanks was continuous or intermittent. 


(4) (a) What are the form, the area and depth of the 
filters ? 
(b) State the nature and size of the filtering material 
(c) Were the sides of the filters open or closed? —- 
(5) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment i, consequence of the 
choking of the filters, and, if so, to what extent. 


(6) What was the average quantity of sewage iv gallons 
dealt with daily ? 


(7) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results’ | 


were affected by such increase. 


(8) State by what. method the tank liquor was distri- 
buted on the filters. 


(S) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing, before being analysed. 


(10) Give (a) the average of the analyses of the final 
effluent from the filters. 


(>) the best analysis and date when sample was 


taken, and : 


(c) the a analysis and date when sample was 
taken. ’ 


(d) theaverage of the estimations made of the solids 





in suspension in the tank liquor as it went on | 


to the filters. 


(c) the average of the estimations made of the solids 
in suspension in the final effluent. Were 
these solids putrescible ? 





Urban District Council of Rothwell (Northampton): 
4,500. 
Supplied by wells. 


60,835 gallons per day. 


No. 


Excluded trom streets. 
Surveyor. 

None. 

12,000 gallons. 


1 ft. Fortnightly. 


Continuous. 


60 ft. x 18 ft. x 5 ft. deep: iui? bevecienies | Ge 


3 in. honeycomb slag chippings- 


Open. : — 


250 gallons. ee Be ie ba dar. te 


No. 


40,000 gallons 


ee 
50 per cent. not so good. ) 
i 
Through 4 in. iron pipes under a head of 3 ft. and é 
tributed in the shape of rain. a 
q 
None. q 
{ 


4 


? 


ry 4 ' ; P “ys 4 4 
‘ i ” {3 


' APPENDIX. 


(11) Give a typical analysis of the crude sewage to 
which the experiment relates. 


t 


412) Between what dates was the experiment conducted ? | 


If there were any periods of rest, state their duration, 


413) Give particulars of any observations which have 


been made of the temperatures of the filters at 


_ different depths. 


Was any nuisance caused by the experimental 
works ? 


(15) Is the experiment still proceeding ? 


If so, may the Commission inspect the works, should 
they deem it desirable to do so? 


| ; : : 
(16) Give particulars of any other observations of 
importance which have been recorded. 


q 


(17) What inferences have been drawn from the experi- 
ment ? 


(18) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole 
of the sewage cf the district, please state 


| (a) what would be the estimated capital cost per 
. head of constructing the works of disposal, 
excluding the cost of land and cost of sewers. 


(4) what would be the estimated annual cost per 


head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 


| 
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One year. 


Month at intervals. 


Yes. 


Yes, on different lines. 


Continuous filtering was found to be unsatisfactory. 
The tanks have now been enlarged and covered, in and 
it is intended to work the filter intermittently. 


Appendix 9C. 


That by running the effluent over grass land after filter- 


ing good results are obtained. We are now completing 
a scheme whereby the sewage will pass through the 
covered tank first, secondly through the filter, and then 
pumped 60 feet high on to a grass field 18 acres in 
extent collected by a drain at the lower part of the 
field and finally conveyed on to ploughed land by 
gravitation. 


7s. 9d. 


6d. 

The total cost of the works is £1,700. The annual cost 
will be under £100 per year for working the pumping 
plant and the last is worked at a profit. 


Note 1.—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 


Albuminoid nitrogen ; 


Nitrous nitrogen’; 


Nitric nitrogen ; 
Total organic nitrogen. 


Note 2.—The expression “subsidence tanks” is intended to denote tanks which are used so that. little or no 


“septic” action is produced. 


W. Z. PEARSORT, 
Surveyor to the Council. 


Signature of Officer under whose direction the 
experiment was conducted. 


Ao 


Appendix 9c. 


(2) What was the rate of filtration in gallons per 
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Form M. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE BY 
CONTINUOUS FILTRATION. 


Name of authority - - - = - > - - 


Population of district — - : - = 5 ; = 


Water supply per head of the population - - - - 


#stimated or measured dry weather flow of sewage - 


ls any trade refuse taken into the sewers ? 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of trade refuse. 


{s the storm, soil, or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. 


Name and qualification of chemist who has made the 
analyses. 


Newmarket Urban District Council. 
10,000 (estimated), 8,000 contributing to sewage farm. 


About 20 gallons per day, per head. ~~ Cannot give quan- 
tity, as company also supply outside-urban district. 


Average 160,000 gallons per day. 


No trade wastes in Newmarket. 
No. 


| Storm water partially excluded. 


| The surveyor to the Urban District Council. 


_ J. West Knights, F.LC., &e., County Analyst, Cambs.. 


TL 


(1) (2) What are she form, the area and depth of the | 


filters ? 


(4) State the nature and size of the filtering material, 


(c) Were the sides of the filters open or closed ? 


square 
yard per 24 hours ? 


State whether the rate of filtration was reduced 
during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(3) What was the average quantity of sewage in. gallons 
dealt with daily ? 


(4) Was the quantity of sewage dealt with increased in 
time of storm, ? 


If so, state to what extent, and how the results were 
affected by such increase. 


(5) State by what method the Sewage was distributed on 
the filters. 


(6) State at what intervals analyses of the effluent were 
made, and whether the samples were filtered 
through filter paper or allowed to clear by stand- 
ing before being analysed. 

(7) Give (a) the average of the 


analyses of the final 
effluent from the filters. 


(4) the best analysis and date 


when sample was 
taken, and 


(c) the worst analysis and date when sample was 
taken. 


(d) the average of the estimations made of the 
In suspension in the 
the filters. 


( solids 
sewage as 1t went on to 


(e) the average of the estimations made of the solids 
In suspension in the final effluent. Were these 
solids putrescible ? 


Two filters, each 125 feet by 25 feet by 3 feet deep. Area 
of each filter, 347 square yards. 


Ashes from the dry dust bins, after being burnt and 
screened (practically what would be rejected on a 3- 
inch screen). 


Closed. 


———* 


100 gallons per square yard. } 


No ; the outlet valve to filters was kept open and the — 
filters used as open filters, the sewage not being locked 
in. : 


' 40,000. gallons. 





No. 


By means of wooden carriers on surface of beds. 


MPa oe a ie 


Approximately, monthly. { 
dy ; parts per 100,000. — 

(a) Albuminoid ammonia - : a Bee bey # 

Oxygen absorbed at 140° F, — - = ol ae 

(15 minutes) 

(6) Albuminoid ammonia, ‘05, 17th J uly, 1900. 

Oxygen absorbed, °84, aa = 
(c) Albuminoid ammonia °3, 25th J anuary, 19006.. 

Oxygen absorbed, 1°87 < P. oe 





ee 


87°87. 


"16 (trace) 


APPENDIX. 


(8) Give a typical analysis of the crude sewage to which 
the experiment relates. 


(9) Between what dates was the experiment conducted ? 
If their were any periods of rest, state their duration, 


(10) Give particulars of any observations which have 
been made of the temperatures of the filters at 
different: depths. 


(11) Was any nuisance caused by the experimental 
works ? 


(12) Is the experiment still proceeding ? 
Tf so, may the Commission inspect the works, should 
they deem it desirable to do so? 


(13) Give particulars of any other observations of im- 
portance which have been recorded. 


(14) What inferences have been drawn 
ment ? 


from the experi- 


¥ 


15) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per head. 
of constructing the works of disposal, excluding 
the cost of land and cost of sewers. 


(>) what would be the estimated annual cost per head 
of purifying the sewage by this system, excluding 
the annual repaymert of any loan. . 
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Crude sewage : 
Solids (mineral) —- - : - - 87:00 
». .. (organic) > . - . - - 90°00 
Chlorine - - - - - - - 16°00 
Equal to chloride of sodium (salt) - - ».~ 26°60 
Nitrates (expressed as nitrogen) — - - - none 
Ammonia (free) - . - - - . -, 15°50 
(albuminoid) - - - JTS 
Oxygen absorbed at 140° F. (145 minutes)| - 10°00 
Suspended matter - - - . - - 80°00 


August, 1899, to September, 1900. 
One day per week at least. 


No observations taken of temperatures. 


No. 


No. 


My experience of the treatment of domestic sewage on 
filters containing cinders and ashes dictates that :—- 

(a) 80 gallons per square yard per day should be the 
maximum rate of filtration. 

(4) The minimum depth of material should be three 
feet, and no particular advantageis gained by 
making the beds more than four feet deep. 

(c) A period of rest of at least one day in a week 
should be given. 

(7) Clean screened cinders or clinker (not larger than 
walnut size) for coarse beds, and 

(e) Coke breeze, clinker, ashes, or coarse sand, for 
fine beds, passed through a }-inch screen will 
all give good results. 


(7) Two operations are necessary, viz., coarse beds 
and fine beds, to get a satisfactory effluent. 

(7) A prior screening, together with a sedimentation 
tank before the sewage is run on to the filters, 
is necessary to. avoid choking of beds and 
consequent diminution of liquid capacity. 

(A) 60 per cent. of purification can be maintained in 
each operation, or 90 per cent. combined, both 
on the albuminoid and oxygen absorbed test. 


‘ 


About 10s. per head. 


About 6d. 


NVote.—It is requested that all analyses may be stated in parte per 100,000, and that the various compounds of 


uitrogen may be given in terms of nitrogen, thus : 


ee Ammoniacal nitrogen 
Albuminoid nitrogen 
: ; Nitrous nitrogen ; 
Nitric nitrogen ; 
Total organic nitrogen. 


Joun W. Mercatr, Surveyor 


Siguature of Officer under whose direction the 
experiment was conducted. 
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Form M. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


- EXPERIMENT ON THE TREATMENT OF CRUDE SEWAGE BY CONTINUOUS FILTRATION. 





Name of authority - 


Population of district - 


Water supply per head of the population 
Estimated or measured dry weather flow of sewage. 


Is any trade refuse taken into the sewers ! - 


If so, state from what processes it is derived and, 
approximately, what percentage of the total dry 
weather flow of sewage is made up of dry refuse. 


Is the storm, soil or surface water, wholly or partially, 
excluded from the ordinary sewers ? 


Officer under whom the experiment has been conducted. | 


Name and qualification of chemist who has made the 
analyses. 


} 
| 
| 


' 


Stone (Staffs) Urban District Council. 
5,678. 
19 gallons per day. 


25 7,000 (estimated) gallons per day: »» 
Brewery waste from } to } dry weather. flow. 


Surface water partially excluded. 


Under myself, according to directions of Dr. Reid, 
County Medical Officer, Stafford. 


| George Reid, M.D. D:P.H: 


TT 


(1) (a) What are the form, the area and depth of the 
filters ? 
(b) State the nature and size of the filtering material. 


(c) Were the sides of the filters open or closed 4 


(2) What was the rate of filtration in gallons per square 
yard per 24 hours ? 


State whether the rate of filtration was reduced | 


during the experiment in consequence of the 
choking of the filters, and, if so, to what extent. 


(3) What was the average quantity of sewage in gallons 
dealt with daily ? 


{4) Was the quantity of sewage dealt with increased in 
time of storm ? 


If so, state to what extent, and how the results | 


were affected by such increase. 


(5) State by what method the sewage was distributed 
on the filters. 


(6) State at what intervals analyses of the effluent. were 








made, and whether the samples were filtered | 
through filter paper or allowed to clear by stand- | 


ing, before being analysed. 
’ =} 


(7) Give (a) the average of’ the analyses of the: fina 
effluent from the filters. 


_ (6) the best analysis and date when sample was. 


taken, and 


rs ‘ane ie rr —— 
(c) the aaa analysis and date’ when sample was 
taxen. 


(d) the average of the estimations made of the 
solids in suspension in the sewage as it went 
on to the filters. 

(e) the average of the estimations made of the solids 
in suspension im the final effluent. Were 
these solids putrescible ? 


‘Double filtration. 





Hach filter 12 ft. x 9 ft. x 3ft. 9 in. 
deep. 


as follows: 6 in. of 1-in. particles, 6 in. of 4-in. particles 
2 ft. 9 in. of 4-in. particles. 

Second filter. Coal of sizes from below upwards as 
follows : 6in. of 3-in. particles, 6 in. of }-in particles, 
2 ft. 9 in. of 3%;-in. and 7; in. mixed. 


Closed. . ° 

Filters worked at the rate of 200 gallons a square yard 
for a period of 12 hours and then rested 12 hours. 

No. 

2,400, 

No. 


. re | t i . 


Series of transverse Bppere supplied from longitudinal 
branes, the interval between each tipper being 12 
inches. ; gal Be 


About three weeks intervals. Neither filtered nor allowed — 


to stand. 


_(in,solution :- . ;- s . 668 
Solids 4,, SUSPENSION. y- = eer 14 
Total - J i 689° 

| Chlorine | = - - 2 : : c 5 70 
Ammoniacal nitrogen - . . - oga 


~Albuminoid nitrogen - —- 
‘Nitric nitrogen - : 
O. absorbed in 4 hours at 80° F. 


(6) January 5th 1900. 


(c) March 28th 1899. 


In solution - - - 67°0 6°2 
Solids 4 ,, suspension - - - Nil Nil 
Total - - 67°0 62 
Chlorine - : : - - 60 awe 
~ Ammoniacal nitrogen - = = - 0013 Or215 
Albuminoid nitrogen - - - - 0°035 O'176 
~ © absorbed in 4 hours at 80° F, - - 0-308 1°108 


| 39°3 parts per 100,000. 


(1) 1°4; (2) not ascertained. 


| First filter. Engine ashes of sizes from below upwards 


Ie e 


a 





‘ 
* 


é 


tt - ~ee 


Paw oe 


fi i hee 7 


APPENDIX, 


(8) Give a typical analysis of the crude sewage to Which | — 


the experiment relates. 


(9) Between what dates was the experiment conducted ? 
If there were any periods of rest, state their duration. 
(10) Give particulars of any observations which have 


been made of the temperatures of the filters at 
different depths. 


(11) Was any nuisance caused by the experim ental works ? 


(12) Is the experiment still proceeding ? 


Tf so, may the Commission inspect the works, should 
they deem it desirable to do so ? 


(13) Give particulars of any other’ observations of 
importance which have been recorded. 


- (14) What inferences have been drawn from the experi- 
ment ? 


(15) If it is considered that it would be practicable to 
adopt this system for the disposal of the whole of 
the sewage of the district, please state 


(a) what would be the estimated capital cost per - 


head of constructing the works of disposal, 
| excluding the cost of land and cost of sewers. 


(6) what would be the estimated annual cost per 
head of purifying the sewage by this system, 
excluding the annual repayment of any loan. 








ai 


531. 
Mean of 14 samples. Ay 
In solution - . : : - : 710 
solids » suspension — - - - - - 393 
7 Total - ; = = Llores 
Chlorine - - - - - . - 6°7 
Ammoniacal nitrogen’ - . Yaa Aral 2°16 
Albuminoid - . - . - ae = 1°48 
O absorbed in four hours at 80°F. - >= 51 


February 22nd, 1899, to February 7th, 1900. 


Sundays only, 


No observations made. 


Nuisance has been complained of. 


No. 


During the experiment a volume of wet sludge, equal to 
four times the available capacity of one of the tanks, 
has absolutely disappeared, leaving the filters as clean 
and free from deposit as when first constructed. 


The plant can dispose of the sewage in question, but it 
is believed that better results would be obtained by 
liquefying the sewage in the first instance and a Scott- 
Moncrieff tank has been put down to pass sewage 
through before it is discharged on to filters.. This is 
now stopped. 


' Note—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 


~ nitr ogen may be given in terms of nitrogen, thus :— 


<——-- 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 


, Total organic nitrogen. 


A. R. Ripovut, Surveyor. 


Signature of Officer under whose direction the 
experiment was conducted. 
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532. ROYAL COMMISSION ON SEWAGE DISPOSAL: 


BIRMINGHAM, TAME, AND REA DISTRICT DRAINAGE BOARD. 


Tyburn, near Birmingham. 
* January 21st, 1901. 


William Harris, Esq., J.P., 9, Bennett’s Hill, Birmingham. . 


Dear Sir,—With reference to the request of the Secretary of the Royal Commission on Sewage Disposal for 
information regarding any experiments which have been conducted at our works, I beg to say that we have been 
experimenting on a large scale with open septic tanks, and the results have been to a large extent of a satisfactory 
kind. First of all a marked reduction in the amount of sludge requiring to be dealt with has been apparent. During 
the past six months 76,170 cubic yards of sludge have been removed, as compared with 149,170 cubic yards of sludge 
during the corresponding period of last year. I am satisfied that this result is largely due to the fact that the sewage 
from our roughing tanks (three in number and having a capacity of 3,000,000 gallons) is passed mto 16 open septic 
tanks, having a total capacity of 4,500,000 gallons, where it is liquefied and peptonised in an extraordinary manner. For 
a similar period, viz., the six months ending 21st N ovember, the road detritus, which was taken from the first bay 
of the roughing tanks, showed an increase of quantity equal to 377 cubic yards as compared with last year. During 
three months prior to 21st November lime had been used as a precipitant ; since then no chemical precipitant has 
been used, and I think there can be no doubt that the cessation of the liming operation contributed towards a more 
active condition of the septic tanks than during the three months immediately preceding, when milk of lime was 
added to the sewage prior to its entering the roughing or precipitation tanks. Another benefit which has accrued from 
the use of the 16 open tanks as septic tanks is to be found in the improvement in the deposit which takes place in the 


land tile drains ; this deposit consists chiefly of a basic compound of iron and iron oxide, and its amount and nature. 


seems to have changed since the septic tank process has been in use ; whereas formerly it formed itself into large flakes 
of a gelatinous nature, it is now much finer and less coherent, and our chemist attributes this to the smaller amount 
of organic matter present owing to the preliminary action of the septic tank. _ On analysis he found it to contain :— 





| 


| 


sa aoa: Pat . tee : } 
Volatile and organic eed Silica, (Sand) | OR: | eae 
matters. © | | 
34:33 | 2°30 31°76 | 24°48 358 





And Alkalies, ete., 5°85 per cent. 


The benefit thus derived from the use of the septic tank, and from the cultivation of the anaerobic organism 
before the sewage is applied to the land, is a very real one, not so much from the point of view of pollution of the river 
as from the lessening of the chances of chokage in the land drains. 


Another advantage which was found to accrue from the use of septic sewage was the greater fertilizing properties 
of the sewage, z.e. the growth of kohl rabi on field No. 32 was very marked, and the farmer under whose supervision 
that field was planted tells me that it was better than what was formerly got from the same field when it was well 
manured with farmyard manure. Again, the rye grass has been particularly good this year, one field yielding no 
fewer than six crops, and our chemist, whose attention I directed to this, says :--—“'The septic tank effluent contains 


large quantities of matter essential to plant growth. This matter is present in a form in which it is more easil 
seq i 5 y 


available to the plant than it is in the case of the precipitation tank effluent. Also, the septic tank effluent contains 
much more suspended matter than the other, and this solid matter is spread over the whole area of the farm, and 
tends to enrich the ground for agricultural purposes.” 


As it has been suggested by at least one authority that the use of septic sewage on grass or pasture land 
invariably results in discoloration, and frequently destruction of the crop, I wish to observe that this has not been 
our experience. I can point to grass land which has been receiving sewage [septic tank liquor G. M.] three days a 
week, and it is about as green and fresh to-day as it was in the early spring of 1900, when the septic sewage was first 
applied to it. Generally the quality of the grass all over the farm has been good this year, and when mowed never 
showed the slightest discoloration at the roots. 

I was reluctant to try the effect of septic sewage on land, as I feared that the increased amount of matter in 


suspension in it, as compared with the sewage formerly sent from Saltley, would tend to clog up the pores of the soil, 
and probably interfere with the carrying capacity of the great sewer itself. This fear has not been justified in 


practice. The sewer is as free of deposit now as it was nine months ago, and the filtration bed and land generally is | 


im my view freer of deposit than it was when treated to limed sewage. Even where black scum has been found it 
dries and cracks readily, and is not of the same indiarubber like quality as the old scum. 


I cannot point to any real disadvantage in using septic sewage on land, but there is one point which I think has 
not been properly settled, and that is whether the limed sewage which formerly flowed on to the land assisted in 
producing nitrification of the effluent. Our farm is working under abnormal conditions at present, and I do not 
think we are in a position to form a safe opinion on this sub 
reduced from 34,000 gallons per acre to 20,000 gallons per acre in the case of downward intermittent filtration, and 
this we shall not be able to do for two years to come. 


As you are aware, the Works Committee have had a report on this subject under consideration for the past two 
months, and they have resolved to meet specially to consider whether my recommendation to continue the use of 
septic sewage, and to abandon the use of lime as a precipitant, should be adopted as a permanent policy. This 
meeting I expect will be held within the next three weeks. 


I am, yours faithfully, 
(Signed) Joun D. WATSON, 


Engineer to the Board. 








ject until the quantity of sewage supplied to the land is 


pS ee 


ee ee a es 
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Horm. 


EXPERIMENT ON THE TREATMENT 


Appendix 9C, 


OF SEWAGE IN OPEN SEPTIC TANK FOLLOWED 


BY LAND TREATMENT. 


Name of authority - , - - - - : 


Population of district - ~- .- . - 


2 


Water supply per head of the population 


Nstimated or measured dry weather flow of sewage 


Is any trade refuse taken into the sewers ! 


Tf so, state from what processes it is derived, and, 
approximately, what percentage of the dry weather 
flow of sewage is made up of trade refuse. 


Is the storm, soil or surface water, wholly or partially, 
) 


excluded from the ordinary sewers : 


Officer under whom the experiment has been c maducted - 


Name and qualification of chemist who has made the 
analyses. 


1) (a) What is the capacity in eallons of the open septic 
tank or tanks / 


If there was more than one tank, state whether 
they were worked in series or In parallel. 


(4) 


(2) Were any observations made as to the filling up of 
the septic tanks by deposit of sludge ! 


If the sludge was removed from the septie tanks, 
state how often this was done and, approximately, 
what quantity of sludge was remoyed on each 
occasion. 


(3) What was the average quantity of sewage in eallons 
dealt with daily im the septic tanks ! 


4) Was the quantity of sewage dealt with increased 
in time of storm ! 
If so, state to what extent, and how the results were 
attected by such increase. 


(5) State at what intervals analyses were made, and 
whether the samples were filtered through filter 
paper or allowed to clear by standing, before being 
analysed. 


(6) Give (a) the average of the analyses of the final effluent 
from the dand ; 


average of the estimations of the solids in 


(4) the 
sewage as it went into the 


suspension in the 
tanks ; 


(c) the average of the estimations made of the solids 
in suspension in the tank liquor as it went on 
to the land ; 

(d) the average of the estimations made of. the 
solids m suspension in the final effluent. 
Were these solids putrescible 


(7) Givea typical analysis of the crude sewage to which 
the experiment relates. 


1212 








} 
| 





Birmingham, Tame, and Rea District Drainage Board. 
750,000. 

Probably betweeh 25 and 30 @ulons per day, 
25,009,000 gallons per day, 


Yes. 


wiueh are 
Percentage 


of 


works. 


A great variety of trades, tho chief 
connected with brass and iron 
about one-fifth. 


Partially excluded. 


The Engineer to the Board, 


F. R. O’Shaughnessy, Assoc. Royal College of Science, 
; ; { . f . , = 
Member Society of Public Analysts, &e. 


4} million gallons, plus three settling tanks’ capable of 
holding 2? million gallons. 


In parallel. 


When equilibrium was established a small black residue 
of apparently constant quantity and uniform con- 
sistency remained at bottom. 


It has not been necessary to remove any sludge from the 
septic tanks proper (43 million gallons capacity). 
76,000 cubie yards of sludge have been removed during 
the past six months from the large precipitation tanks 
(capacity 2? million gallons). 


15,000,000. 


Yes. 


No serious interference was felt till November last, when 
storm water caused nitrates, etc.. to appear, and since 
then the tanks have not recevered. 


tank effluent were made as a rule several 
When time permitted they were 
made several times per week. Land effluents were 
examined oftener. “Free” and “albuminoid am- 
monias” were determined on unfiltered sample. 


Analyses of 
times per month. 


See page 435. 


See page 435, 


It rarely amounts to more than a trace, and is usually 
sandy when present. A basis precipitate of iron with 
organic matter forms in the Jand drains and causes 
turbidity when these are fi ushed. 


See page 135, 


4h 


yt 


534. ROYAL COMMISSION ON SEWAGE DISPOSAL! 


Appendix 9C. (8) Between what dates was the experiment conducted ?/ 


Between March and November, 1900. The septic tanks 
required about 2 months, ¢.. till June, to get into fu 
working order. 










{f there were any periods 5 rest, state their duration. The experiment was continuous, 


(9) Was any nuisance caused by the experimental works! | No. 
(10) Is the experiment still proceeding ? - - : Fy te You 
7 t 
Tf so, may the Commission inspect the works, should | Yes. 


they deem it desirable to do so? 


Sludge has been greatly reduced. Suspended matte 
nicreased in tank effluent. Exceptionally good crop: 
_ yielded by land treated with this “ septic” sewage. 


(11) Give particulars of any other observations of 
importance which have been recorded. 


(12) What inferences have been drawn from the experi- 


shief inference is that a preliminary septic treatmen 
ment ? 


gives greater efficiency to works and a land effluent 
| better than that from a preliminary chemical treatment. 





Vote,—It is requested that all analyses may be stated in parts per 100,000, and that the various compounds of 
nitrogen may be given in terms of nitrogen, thus :— 


Ammoniacal nitrogen ; 
Albuminoid nitrogen ; 
Nitrous nitrogen ; 
Nitric nitrogen ; 

Total organic nitrogen, 


Joun D, Watson, Assoc. M.Inst.C. 8. 


Signature of Officer under whose direction the 
experiment was conducted. 





ANSWERS TO QUESTIONS IN THE ABOVE FORM. 


(6) «a, Analyses of final effluent from the land. 




















° | Niée ; = | 
| : EHO itrates, Xe. 
Dissolved | Suspended | Ammoniacal) Albuminoid art : 4 Oxygen | ro Wee ee 
Solids. Matter. Nitrogen. | Nitrogen. Chlorine. N ee absorbed. | Name of Outfall Carrier. 
} ven, | 
| | : : J ie Wt ae eee ; 
112°3 Trace | 96 | O07 13°8 “31 1:09 Bl! is i: 
113°8 a5 | 56 | 09 6°5 | 15 105 ants Brook. 
81-0 Trace Pepe anal: 111 Zo 13 Lowe's Carrier. 
89°5 gaiey oe 1°66 10 12°4 ) 26 1°62 | Water Orton, 





The above are some average analyses of principal outfall effluents. The analyses of ditferent individual fields 
vary widely, the qtality depending on the field. Compared with the latter the above show some dilution fron: small 
streams and probably also subsoil water. 


(6) 4. Analyses of sewage from principal sewers. 


| : { 

















. aay, Nitrates, &e.| Oxygen absorbed... { uiliehatl tenis 
Dissolved | Suspended) Ammoniacal) Albuminoid Chlorine pee Xe. Brg Be OTR pe Nane of 
Solids. Matter. | Nitrogen. Nitrogen. Nitrogen. Filtered. ‘Unfiltered Nitrogen. Sewer. 
ay PRT TAY a Re ; ee Dt ae 
| | 
1560 Gj, 518 pee ‘99 12°6 “BS 7°30 14-62 4:06 — Saltley. 
1382 | 47:5 309 | 9 1:45 93:9 | 62 11°85 16-92 3°65 Rea. 
139°3 | 596) 2°78 1-22 218. | ‘91 5°38 1279. | 6:87 | Hockley, 
94°65 | 476} 3°14 | 1°38 108 | ‘26 —— 9°85 6'8 Aston, 
a | | 











- The bulk of the sewage treated is brought to the works by the above four sewers. The contents of these sewers 
are mixed in the preliminary settling or “roughing” tanks. 


(6) d, Analysis of growth in land drains. 




















ci] 
Volatile and on = a Tron Oxide . . Undetermined — 
. ¢ "OTe ‘ mE i = Oo ‘ ‘s * 
Organic Matter. Potal Nitrogen. Silica (Sand) and Alumina. Lime (Ca0.) matter. 
Per cent. Per cent. Per cent. Per cent. Per cent. ’ Per cent. 
34°33 2A 31°76 24°48 3°58 85, . @ 
dtveadl — —— ——— —— 2m = — — —_ “= = SS 
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HANDED IN BY R.A. Tatton.M.1.C.E.CHIEF INSPECTOR OF THE MERSEY AND IRWeLL JoINT COMMITTEE. 


JOINT COMMIT Tae 


DIACRAM SHEWING RESULTS OF ANALYS/S OF SAMPLES OF EFFLUENT TAKEN FROM THE VARIOUS SEWAGE WORKS DURING THE YEARS/89370/897 


| RWELL 


THE RESULTS ARE EXPRESSED IN GRAINS PER GALLON OF OXYGEN ABSORBED -4. Hours JEST. 


MERSEY AND 
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APPENDIX N° Il. 


HANDED IN BY F.SCUDDER,-F.C.S..F.I.C., 
ACTING CHEM IST TO THE MERSEY AND _TRWELL JOINT COMMITTEE. 


MANCHESTER SEWAGE WORKS. 


Diagram shewing the putretactive power of the (1) Tank. Etttucnt (é/Wilsor Filtrate (Mechanical 
filtration) and the Oxidation power of the(UGnde Filtrate and (4F)loketiltrate. 











Oxygen Absorbed J minutes test finch Vertical = 0:25 grain Oxygen per gallo. 

Red Column — Original sample as analysed 

Red +Llack: columns Sample analysed alter] daysin ae ee ata temperature b 15-5 Fahl 
Black column =putretaclive power’ of sanple. 

Gnder Coke tiltrates donot possess any putrefactive power” but w tendency to oxidize.” 

Red +purjle columns = Original sanyde as analysed. 

heed column =sampyle analysed atter 7davs. 

Purple cduma = Oxidation power of sample.” 
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HANDED IN BY D2 H. MACLEAN WILSON, M.D..B.Sc. 
Cuier INSPECTOR OF THE WEST RIDING OF YORKSHIRE RIVERS BoARD. 
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Appenpix N°13. HANDED IN BY DR H.MACLEAN Wicson,M.D., B.Sc. 
CHIEF INSPECTOR OF THE WEST RIDING OF YORKSHIRE RIVERS BOARD. 
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Appendicc ND. 


Diagram to accompany Evidence of M’ W. J. Dibdin. 
Showing the Weekly Average Results of Analyses of Sewage and Effluents obtained by the Bacterial lreatment of Sewage at Leeds. 
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Appenduec N°I5. 
) G.2. 
Diagram to accompany Evidence of M".W. J. Dibdin. 
Showing the Weekly Average Resulis of Analyses of Sewage and Effluents obtained by the Bacterial Treatment of Sewage al Leeds. 
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Appenduc N°i5. 


, Diagram to accompany Evidence of M’ W.J. Dibdin. 
Bohowing the Weekly Average Results of Analyses of Sewage and Efflients obtained by the Bacterial Treatment of Sewage at Leeds 
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H ANDED IN BY SIR HENRY Roscoe F.R:S. 


MANCHESTER SEWAGE WORKS. 


Diagram Z. 





Diagram shewing theputreluctive power of the (1) Tanke effluent and the Oxidatior 
powers’ of the (2) Gnder Filtrate and (3) Coke Filtrate. 


Results given wn Sir Henry Rescoes report April. 116897 tothe Manchester Corporation. 


Oxygen Absorbed 3 minutes test Jinch vertical -O.25 grain of Oxyge per gallo. 
Red Columin = Original Sample as analysed. 
ey fe, Colne « eG ae andysed atter days av stopered bottle kept. 
| lat aw temperature of 75 FahT 

Black Column = Putretactive power’ Sample. 


Gnder & Coke Filtrates do not possess any “Putrefuctive power” but.a tendency to oxidise: 


Red +purple columns =Original sample asanayysed. 


Red column - Sample analysed after days. 
Purple colin = Oxidation pws Of Sample: 
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APPENDIX N® 20. 
HANDED in BY C.J. WHITTAKER ESQ. 


DIAGRAM SHOWING RESULTS OF ANALYSIS OF SEWAGE & SEWACE EFFLU EN 


OBTAINED AT 


COPPY CLOUGH SEWAGE WORKS. Diagram N°. 





May, 1898. 
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HANDED IN BY DR® A.C.HOUSTON AND DR G. MS GoWAN: 


Curves Snowinc THE RevationsHip iN Sewaces AND EFFLUENTS BETWEEN (I) THE NUMBERS 
os oF B.Enteritipis SporoceNes AND oF B. Cori; (2) Houston's BacteriaL Gas Test; (3) THE 


GENERAL CHEMICAL ANALYSIS (APPROXIMATE CURVE); AND (4) Scuppers CHemicAL INCUBATION TEST 
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(2) 
Note. 
(1) The Provisional Standards apply orly to Streams not used 


for OSES. 


(2) D’ Houston has put his Proviseenal Bactarologecal Standard 
mid-way belweanr a Fuarly Satis Satistitory & a Good Effluent . 
T should feel urclined at presert to pass those Httluerdts . 
Cs is paeib nots which come within the Chemical lare’ 
url ” This, however ,ts nota high standard . 
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ROYAL COMMISSION ON SEWAGE DISPOSAL, 








SECOND REPORT ay 


OF 


THE COMMISSIONEBS 


APPOINTED IN 1898 


TO INQUIRE AND REPORT WHAT METHODS OF bie 


TREATING AND DISPOSING OF SEWAGE B 


(IncLupInG any Liquip From any Facrory or MAnurACTURING PROCESS) Lf 


MAY PROPERLY BE ADOPTED. 
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VICTORIA R. 


Victoria, by the Grace of God, of the United Kingdom of Great 
Britain and Ireland Queen, Defender of the Faith: To Our Right Trusty 
and Right Well-beloved Cousin, Walter Stafford, Earl of Iddesleigh, 
Companion of Our Most Honourable Order of the Bath; Our Trusty 
and Well-beloved Sir Richard Thorne Thorne, Knight Commander of Our 
Most Honourable Order of the Bath, Medical Officer of the Local 
Government Board; Our Trusty and Well-beloved Constantine Phipps 
Carey, Esquire, Lieutenant-Colonel and Honorary Major-General on the 
Retired List of Our Army ; Our Trusty and Well-beloved Charles Philip 
Cotton, Esquire; Our Trusty and Well-beloved Michael Foster, Esquire, 
Master of Arts, Professor of Physiology in Our University of Cambridge ; 
Our Trusty and Well-beloved Thomas Walter Harding, Esquire, Retired 
Lieutenant-Colonel of Our Auxiliary Forces, with Honorary Rank of 
Colonel ; Our Trusty and Well-beloved Thomas William Killick, Esquire ; 
Our Trusty and Well-beloved William Ramsay, Esquire, Professor of 
Chemistry, University College, London; and Our Trusty and Well- 
beloved James Burn Russell, Esquire, Doctor of Medicine, Master of 
Surgery: Greeting | 


Wibereas We have deemed it expedient that a Commission should 
forthwith issue to inquire and report : 

1. (1) What method or methods of treating and disposing of 
sewage (including any liquid from any factory, or manufacturing 
process) may properly be adopted, consistently with due regard 
for the requirements of the existing law, for the protection of the 
public health, and for the economical and efficient discharge of 
the duties of local authorities ; and 


(2) If more than one method may be so adopted, by what 
TYules, in relation to the nature or volume of sewage, or the 
population to be served, or other varying circumstances or 
requirements, should the particular method of treatment and 
disposal to be adopted be determined ; and 


2. To make any recommendations which may be deemed desirable 
with reference to the treatment and disposal of sewage ; 


TRow know ye, that We, reposing great trust and confidence in your 
knowledge and ability, have authorised and appointed, and do by these 
Presents authorise and appoint, you, the said Walter Stafford, Earl of 
Iddesleigh, Sir Richard Thorne Thorne, Constantine Phipps Carey, Charles 
Philip Cotton, Michael Foster, Thomas Walter Harding, Thomas William 
Killick, William Ramsay, and James Burn Russell to be Our Com- 
missioners for the purposes of the said Inquiry. 


End, for the better effecting the purposes of this, Our Commission, We 
do by these Presents give and grant unto you, or any three or more of you 
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full power to call before you such persons as you shall judge likely to afford 
you any information upon the subject of this Our Commission ; and also to 
call for, have access to, and examine, all such books, documents, registers, 
and records as may afford you the fullest information on the subject, and to 
inquire of and concerning the premises by all other lawful ways ae means 
whatsoever. 


#{nd We do by these Presents authorise and empower you, or any three 
or more of you, to visit and personally inspect such places as you may deem 
it expedient'so to inspect for the more effectual carrying out of the purposes 
aforesaid. 


End. We do. further. by these Presents will.and ordain, that this,OQur 
Commission, shall continue: in full, force and virtue,,and, that.you,, Our 
said. Commissioners, or any three or more of you, may from time to time 
proceed,in the execution thereof, and of every matter: and thing) therein 
contained, although; the same be not continued from time,to time by 
adjournment. | 


nd. We do further ordain that you, or any three or more of you, have 
liberty to report your proceedings, under this Our Commission from time to 
time, if you shall judge it expedient so to do. 


nd) Our further V/ill and Pleasure is that you ‘do, with as ; little asia 
as possible, report to Us under your hands and seals, or under the hands 
and seals of any three or more of you, your opinion upon the matters 
herein submitted for your consideration. 


. End for the purpose of aiding you in such matters, We hereby appoint 
Our Trusty and Well-beloved Frederick James Willis, Esquire, to be 
Secretary to this Our Commission. | 


Given at Our Court at Saint James's, the 
Seventh day of May, One thousand. eight 
hundred and ninety-eight, in the Sixty-first 
Year of Our Reign. 


By Her Majesty’s Command, 
(Signed) M, W. RiIviey. 


Wittram Henry Power, Esq., F.B.S., 
To be a Member cf the Royal Commission on Sewage Disposal. 


VICTORIA, R. 


Dictoria, by the Grace of God, of the United Kingdom of Great Britain 
and Ireland, Quéen, Defender of the Faith: To Our Right Trusty and 
Well-beloved William Henry Power, Esquire, Fellow of the Royal Society, 
Medical Officer of the Local.Government Board: Greeting ! 
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Whereas We did, by Warrant under Our Royal Sign Manual, bearing 
date the Seventh day of May, One thousand eight hundred and ninety- 
eight, appoint Our Right Trusty and Right Well-beloved cousin Walter 
Stafford, Earl of Iddesleigh, Companion of Our Most Honourable Order 
of the Bath, together with the several Gentlemen therein mentioned, or 
any three’ or more’ of them, to'inquire into the treatment and disposal 
of sewage. 


Hind Whereas One of the Commissioners so- appointed, namely, Sir 
Richard Thorne Thorne, has since deceased. 


Tow know We, that We, reposing great confidence in you, do, by 
these. presents, appoint you, the said William Henry Power, to be one 
of Our Commissioners for the purpose aforesaid, in the room of the said 
Sir Richard Thorne Thorne, deceased, in addition to, and together with, 
the other Commissioners whom we have already appointed. 


Given at our Court, at Saint James’s, the 
Seventh day of February, One thousand nine 
hundred, in the Sixty-third Year of Our 
Reign. 

By Her Majesty's Command, 
(Signed) M. W. Rip.ey. 


Whitehall, March 18th, 1901. 


THe Kine has been pleased to issue a Commission, under His Majesty’s 
Royal Sign Manual, to the following effect :— 


EDWARD, R. 

Eoward the Seventh, by the Grace of God, of the United Kingdom 
of Great Britain and Ireland King, Defender of the Faith, to all to whom 
these Presents shall come, Greeting! 


Whereas it pleased Her late Majesty from time to time to issue Royal 
Commissions of Inquiry for various purposes therein specified : 


Hnd Cbereas in the case of certain of these Commissions, namely, 
those known as— 


The Historical Manuscripts Commission ; 
The Horse Breeding Commission ; 

_ The Local Taxation Commission ; 
The Port of London Commission ; 
The Salmon Fisheries Commission; and 
The Sewage Disposal Commission ; 


the Commissioners appointed by Her late Majesty, or such of them as 
were then acting as Commissioners, were, at the late demise of the Crown. 


still engaged upon the business entrusted to them : 
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Hund whereag We deem it expedient that the said Commissioners 
should continue their labours in connection with the said inquiries notwith- 
standing the late demise of the Crown : 


flow tknow We, that We, reposing great trust and confidence in the 
zeal, discretion, and ability of the present members of each of the said 
Commissions, do by these Presents authorize them to continue their 
labours, and do hereby in every essential particular ratify and confirm 
the terms of the said several Commissions. 


Hind We do further ordain that the said Commissioners do report to 
Us under their hands and seals, or under the hands and seals of such of 
their number as may be specified in the said Commissions respectively, 
their opinion upon the matters presented for their consideration; and 
that any proceedings which they or any of them may have taken under 
and in pursuance of the said Commissions since the late demise of the: 
Crown, and before the issue of these Presents shall be deemed and 
adjudged to have been taken under and in virtue of this Our Com- 
mission. | 

Given at Our Court at Saint James’s, the 
fourth day of March, One thousand nine 
hundred and one, in the First Year of Our 
Reign. 


By His Majesty’s Command, 
(Signed) Cuas. T. RITCHIE. 


SECOND REPORT. 


TO THE KING’S MOST EXCELLENT MAJESTY. 


May IT PLEASE Your Magzsty, 


We, the undersigned Commissioners appointed to inquire into the subject 
of the Treatment and Disposal of Sewage (including any liquid from any 
factory or manufacturing process), desire humbly to submit to Your Majesty 
the following Reports which have been made by the officers appointed by 
us for the purpose of our investigations :— 


(1) The Oxidation of Sterile Sewage. By Mr. Colin C. Frye. 


(2) The Manchester Experiments. 
By Professor Boyce and Dr. G. McGowan. 


(3) Bacteriological Standards in relation to potable and non-potable 
streams. By Dr. A. C. Houston. 


(4) Anthrax in Yeovil Sewage. By Dr. A. C. Houston. 
(5) The Subcutaneous Injection of Animals. By Dr. A. C. Houston 


(6) The Longevity of B. Typhosus in Sewage. 
By Dr. A. MacConkey. 
(7) Effect of Filtration in reducing the number of Bacteria in Sewage 
Effluents. 
By Professor Boyce and Drs. MacConkey, Griinbaum, and Hill. 


(8) The Pollution of the River Severn in the Shrewsbury District. 
By Professor Boyce and Drs. MacConkey. Griinbaum and Hill 


(9) The Self-purification of the River Severn. By Mr. Cohn C. Frye. 


(10) Some of the chief methods used in the Bacteriological Examina- 
tion of Sewage and Effluents. By Dr. A. C. Houston, 


We regret to have to state that since the issue of our previous Report, 
Mr. Thomas William Killick and Mr. Charles Philip Cotton have found it 
necessary to resign their seats on the Commission. 

(Signed) IDDESLEIGH (Chairman), 
C. PHIPPS CAREY, 
M. FOSTER, 
T. WALTER HARDING, 
WILLIAM RAMSAY, 
JAS. B. RUSSELL, 
W. H. POWER. 


F. J. Wuuts, Secretary, 
7th July, 1902. 
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THE OXIDATION OF STERILE SEWAGE. 


It has long been known that sterile sewage undergoes 
no change when kept, and it was with the object of 
ascertaining whether or not this held when sewage is 
exposed in thin films to the air that these experiments 
were made. 

The experiments were made in three series, which may 
be given under the following heading : — 


I. Filtration of sewage sterilised by the addition 
of mercuric chloride. 

II. Filtration of sterile sewage through a ieee 
filter, the sterilisation in this case being obtained 
by repeated exposure to steam at 100 deg. C. 

III. Filtration of sterile sewage through a non- 
sterile filter. 


The object in each particular series being :— 


1. To show the absence of oxidation in sterile 
sewage as it passes through the filter. 

II. To show the results of No. 1 was not due to the 
mercukic chloride per se. 

III. To show that the results obtained from No. 2 
were not due to the use of heat, but to the absence 
of bacteria. 


ir. 


For this experiment well-settled sewage containing 
*05 per cent of mercuric chloride was allowed to trickle 
continuously through an open filter 4 ft. long and 9 in. 
diameter), composed of rough coke, the effluent being 
collected from time to time. 

For purposes of comparison sewage containing no mer- 
curic chloride was allowed to pass at the same rate 
through an exactly similar filter. 

The coke in both cases was taken direct from the No. 2 
Whitaker Bed, at Leeds, and was therefore fully matured 
at: the start. 

The filters worked for one month, during which time 
the average percentage purification (three analyses) of 
the sewage passing into each filter was as follows :— 








Filter A. 


Filter B. 


| 
) 
Receiving Sewage | 


Receiving 
containing Mercury. 


| Normal Sewage. 





The production of nitrate and nitrite nitrogen in parts 
per 100,000 for this series was: 

















Percentage Purifi- 


cation. 
a 


| 
4 | 
| 


47 





The more important result, however, was the pro- 
duction of nitrate and nitrite nitrogen, 


case of each analysis was :— 


and this in the 

















Sterile Filter A. Filter B. 
Nitrite Nitrate Nitrite Nitrate 
Nitrogen. Nitrogen. Nitrogen. Nitrogen. 
‘ 
(1) |: None “050 020 "140 
(2) | None None None WAS 
(3) None None ‘O51 *5BD 
(4) | Trace None Trace 434 
(5) None *030 None *640 





and therefore the results both in average percentage 
purification and in the production of nitrates show a 
remarkable agreement with those obtained from experi- 
ment No. I. 

III. 


Filtration of steam sterilised sewage through a non- 
sterile filter. 

This was practically a repetition of experiment No. II., 
except that sewage sterilised by means of steam at 
100 deg. C. was allowed to run on to both the sterile 
and: non-sterile filters. 

The percentage purification given by the two filters 
under these conditions, for one analysis, was :— 





Sterile Filter A. 
receiving 
Sterile Sewage. 


Normal Filter B. 
receiving 
Sterile Sewage: 





Percentage Purifi- | 15 38 


eation. 








} 





and the production of nitrate and nitrite nitrogen :— 














Sterile Filter A. Filter B. 
Nitrite Nitrate Nitrite Nitrate 
Nitrogen. Nitrogen. Nitrogen. Nitrogen. 
None - 030 None - - | “640 











————w 


So the result from this experiment is, therefore, in 
agreement with those obtained from the former ones. 


Conclusion. 


The average percentage purification for all the experi- 
ments works out as follows :— 








Sterile Filters. 


| 
| 
} 
| 
| 


Normal Filters. 


Filter A, Filter B. 
e Nitrite Nitrate Nitrite Nitrate 
Nitrogen. . Nitrogen. Nitrogen. Nitrogen. 
(1) | Trace None - 114 360 
(2) | None ‘080_ None “30 
(3) | None 030 None B54 








and to take this as a test of oxidation 1 is to say that the 
oxidation which took place in the sewage containing the 
mercuric chloride was exceedingly small. 


it. 


Filtration of sterile sewage through a sterile filter, the 
sterilisation being obtained in this case by means of 
sieam at 100 deg. C. 

For this experiment steam sterilised settled sewage was 
run through a small filter (2 ft. long and 2 in. diameter), 
which was enclosed in a glass tube, | and the results again 


compared with those given by a similar filter which was’ 


treating normal settled sewage. 

The life of these filters was “two months, and the figures 
of five analyses made during this time show the follow- 
ing average percentage purification : — 








Sterile Filter A. Filter B. 
| Sewage Sewage. 
Percentage purification -« 42 
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Percentage Purification 15 42 








Or, in other words, the sterile filters did about one- 
third of the work done by the normal filters. 

The average production of nitrate and nitrite nitrogen 
for all the experiments has been :— 


Sterile Filters. Normal Filters. 





Nitrite | 








Nitrate Nitrite | Nitrate 
Nitrogen. | Nitrogen. Nitrogen. | Nitrogen. 
pp how enel bi ieree |i rey ete ed 
Trace. | 027 ‘017 paige “452 





and the oxidation of the sterile sewage as measured by 
these was therefore one-seventeenth of the oxidation 
which took place in the normal sewage. 

I conclude, therefore, that the oxidation of sewage con- 
taining no bacteria is very slow, or, in other words, that 
the chemical oxidation due to the oxygen in the atmo- 
sphere is unappreciable. 

The bacteriological analyses for this work have been 
made by Dr. MacConkey at Liverpool. 


(Signed) Cozy C. Frys. 
Leeds, 
B 


May 10th, 1900. 
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REPORT OF PROFESSOR BOYCE UPON THE TREATMENT OF THE MANCHESTER SEWAGE a 
_ BY MEANS OF BACTERIAL BEDS. | 
THE FinDING OF THE EXPERTS. That the sewage should be first passed through a 
. 


On October 30th, 1899 an Experts’ Report on the treat- 
ment of the Manchester Sewage was published. The 
report was in favour of adopting a bacterial method of 
treatment. The experts arrived at this conclusion partly 
as the result of experiments made by Sir Henry Roscoe 
and subsequently by Mr. Fowler, and also as the result 
of a year’s observation of experimental beds which they 
themselves had constructed. The experts being favour- 
ably impressed with the bacterial method of treatment, 
especially directed their attention to 


1. “ Whether the trade refuse in Manchester 
sewage seriously impaired the efficiency of the 
bacteriological treatment. 


2. “Whether a portion at any rate of the sludge 
can be destroyed by bacterial agency. 


3. “Whether the addition of chemicals to the 
sewage before bacteriological treatment can be 
dispensed with. 

4. “ Whether the aérobic process (decomposition 
of organic matter by bacteria in the presence of air) 
or a combination of anaérobic (similar decomposition 
without air) and aérobic processes is the more 
advantageous.” 


The experts early noted the diminution in the capacity 
of the beds and concluded that : 


1. “The suspended matter must be removed as 
far as possible by sedimentation. 

2. “ Any suspended matter not so removed should 
be retained as far as possible on the surface of the 
bed. 

3. “For maintaining the efficiency of such beds, 
the surface must be raked or forked over from time 
to time. 

4, “ Periodical intervals of rest must be allowed.” 


Thus they state that septic tanks should be used for : 
(a) “ Protecting the contact beds from receiving not 


only the mineral detritus of the crude sewage, © 


but also as much as possible of the suspended 
organic matters contained in the latter. 
(6) “That as much as possible of the suspended 
J organic matter deposited during the passage of 
the crude sewage through these tanks should be 
destroyed by the well-known anaérobic bacterial 
processes taking place in cesspools and the like 
(c) “That the sewage actually passing on to the 
bacterial beds should by means of these tanks 
be not only free from suspended matter, but 
also rendered of more uniform character, and 
thus prevent the excessive demands otherwise 
made at times upon the bacterial activity of 
the beds. 
(dq) “That after having undergone the anaérobic 
processes In the tanks, the liquid would be in a 
condition to more readily undergo nitrification.” 


With regard to the treatment of the increased flow 
during rain (storm water) they state that : 

“Tt is evident that a distinction must be drawn 
between the first flush of a storm and the highly- 
diluted sewage which follows, the latter alone being 
properly designated as storm water. The detailed 
analysis in connection with the above experiments 
indicated that the “first flush” lasts, in the case of 
Manchester, from two to four hours, according to 
circumstances,” 

They conclude therefore that : 

1. “ Provision must be made for the storage of 
the ‘first flush’ of sewage at the beginning ofa 
storm. 

2. “It is probable that accelerated treatment may 
be commenced about two hours after the augmented 
flow has begun to reach the works. 

3. “ Adequate purification of storm water can be 
effected by short double contacts, or in the case of 
extreme dilution even by single contact, the length 
of the cycle being inversely proportional to the flow 
of sewage. 

4. “When, after a storm, ordinary treatment is 
resumed, the beds have been proved by experiment 
to show no decrease in purifying efficiency.” 


They finally conclude : 
That the bacterial system is that method best 
adapted for the Manchester sewage. 
That double contact is best. 


That the open septic tank is as efficacious as the 
closed, that: — . 

“In order that a bacterial contact bed may 

exercise its full powers of purification, it is 
necessary— 


‘a) That it should be allowed sufficiently 
frequent and prolonged periods of rest. 
That the sewage applied to it should, as 
far as possible, be free from suspended 
matters; 
(c) That the sewage applied to it should be of 
as uniform a character as possible. 

That the capacity of bacterial contact beds has 
been found to remain practically constant after they 
have been in operation for a period of three months. 

That in the event of a Hed having been unduly 
taxed, its efficacy is only temporarily impaired and 
can be restored by a few days’ repose. 

That the bacterial system of treatment is effica-- 
cious at all seasons of the year. 


ANALYSIS OF THE EXPERTS’ REPORT. 


The report of the experts is largely based upon obser- 
vations of their own, extending over a period of one Pr 
year. This is in my opinion too short a period in oxi 
which to come to a definite conclusion, especially as the 
regards the life of a bed. che 


ing 
They make no mention of the bacterial condition of 24 
the effluents, and have tested the purity of the effluents 


by chemical means only. 


The following is a brief analysis of the chief points 
in the finding of the experts, together with my own 
experiments and observations. 


1. “ Does the trade refuse in Manchester sewage 
seriously impatr the efficacy of the bacterial 
‘treatment ¢” 

I agree with the experts that it does not. The most 
striking feature of the Manchester sewage is its tar-like 
odour. To the presence of tar compounds I attribute p,, 
the comparatively small number of B. coli in the sewage, tw 
and septic tank liquors as compared with Leeds or P® 
Liverpool. A domestie sewage 1s far richer in B coli. pat 
Whilst the nature of the Manchester sewage will tend to bat 
eliminate pathogenic forms, a fact which is shown by 
the increased diminution of the B coli during the stay in 
the septic tanks, and by experiments in the laboratory, 
the efticacy of the beds is not interfered with; this is 
shown both by the chemical analyses of the experts and 
my own bacteriological results, which demonstrate a 
further diminution in the number of the B. coli. As 
additional proof that bacterial activity is not checked in 
the beds, I have found that the effluent from the rough 
bed (first contact bed) is prone to undergo putrefaction ; 
its odour contrasting markedly with that of the septic 
tank liquor which flows on to it. 


2. “Is a portion at any rate of the sludge destroyed 
by bacterial agency 2?” 

Numerous experiments show that a portion of the sludge. 
is destroyed; this was demonstrated in my early 
oxidation experiments. But to determine the amount 
of sludge destroyed on a practical scale, prolonged obser- 
vation is necessary, and the period of one year of obser- 
vation by the experts appears to me to be too short. 


In the Experts’ Report (October 30th, 1899) they state a¢ 
that after some nine months, during which the open set 
septic tank had been in use, the “only notable quantity 3 
of sludge which can be perceived, on dipping with a 


rod, is immediately beneath the inlet penstocks.” But 
six months afterwards (last April), when I took 
measurement of the same tank, one half of its 


capacity had been reduced by sludge, whilst the small 
settling tank which fed it was full. At the same time a pi 
very large amount of sludge in suspension, as shown by 
centrifugalisation, was passing over the lip of the tank. 7) 
The destruction of sludge is not a rapid process. pr 
We determined this in the case of observations upon ?¢ 
the Leeds sewage, and by experiments on sludge in fa 
the laboratory. The sludge of a manufacturing town is 
more resistant than that of a domestic sewage which 
contains more readily putrefactive elements. There is 
also a very considerable inorganic residue, as the follow- 
ing experiment shows. 


e . . . . 
dried sludge consists of inorganic material. 


Twelve grammes of sludge obtained from the 
open septic tank (Manchester, April 3rd, 1900) were 
carefwly dried. 


The dried sludge weighed 1°442 grammes. 
careful incineration theresidue weighed ‘814 grammes. 


This experiment shows that more than one-balf of the 
Depending 
therefore upon the source of the crude sewage, I conclude 
that the septic tank will gradually sludge up and the 


r more the tank tends to sludge the more sludge in suspen- 
- sion is carried over into the contact beds, owing to the 


disturbance of the gradually rising floor of sludge. It 
is worthy of note that the dried sludge of Manchester 
burns readily when heated. 

As in the case of the open septic tank, the closed septic 
tank shows an increasing deposit and the presence of 
much suspended sludge in the effluent. The following 
figures show the amount of sludge precipitable by centri- 
fugalisation in 600 ce. of the effluent from, 1, the open 
septic tank, 2, the Cameron tank, and 3, a tank in which 
chemical precipitation is used, 

Open septic tank contains 
Cameron tank 8 6e3 ie, 
Precipitating tank _,, rhion: 


(The precipitating tank is cleansed at frequent intervals, 
whilst the other two have not been disturbed since they 
were started.) 

The chemical analyses of the effluents of the 
contact beds show that a very great degree of puri- 


‘7 ec. In 600 ce. 


”» ” 


) ” 


is fication takes place and that therefore destruction of 


: 


1 


l. 


f 


organic matter is going on. This is at the expense of a 
gradual reduction in capacity of the bed. The experts 
are of opinion that the early decrease in capacity 
is due to the material of the bed becoming clothed 
with spongy bacterial growths. If this is so, one would 
expect the growth to increase, but they state that after a 
comparatively short space of time the beds acquire 
a practically constant capacity. On the other hand the 
figures given by Mr. Fowler of the capacities of the beds 
from March, 1899, to March 1900, show a gradual dini- 
nution of capacity. This is in accord with our own 
observations at Leeds and Liverpool, extending over a 
period of one year. The experts state that the increase 
of the capacity in the beds after long periods of rest is 
due to the removal of oxidisable organic matter entan- 
gled in the body of the beds. I agree that the destruc- 
tion of solid organic matter takes place most advanta- 
geously during the period of rest in the moist bed. This 
is well demonstrated in the comparatively rapid destruc- 
tion of solid organic materials when worked into 
ploughed land, and in the method of freeing bone from 
attached structures, by covering with damp sand, de. 
But as in the case of the sludge of the septic tank, so in 
the case of the contact bed, there is an increasing accu- 
mulation of inorganic material. It has occurred in con- 
nection with the land of the sewage farm, and leads 
there to the gradual diminution of porosity. That, in 
the case of the Manchester experimental beds, a large 
quantity of suspended material, partly organic and 
partly inorganic, is continually poured on to them will 
be seen from the figures already given of the amount of 
suspended matter in the septic tank effluent and of the 
aan tes of inorganic residue in the dried sludge of the 
tank. 

But the experts recognised the danger of permanent 
loss of capacity, for they early introduced in their experi- 


_ ments the septic tank as a preliminary treatment in 


l 


order that the “ sewage passing in the beds should he free 
from suspended matter.” They early relegated the 
destruction of the solid organic material to the septic 
tank. The working, therefore, of the septic tank must 
be as carefully watched and regulated as the contact bed, 
or otherwise a large amount of suspended sludge passes 
over. The experts also state that “any suspended 
matter not so removed (septic tank treatment) should 
be retained as far as possible on the surface of the bed.” 
J agree with this, and instance the case of water filtration 
through sand, where a felt-work accummulates on the 
surface, and then is skimmed off, but even here clogging 
of the deeper layers of sand oceurs, and necessitates 
periodical washing. I may also mention that in the case 
of the Liverpool experiments at West Derby, where the 
crude sewage has been run directly on to coarse beds, 
the accumulations of sludge throughout the beds has 
been very great (these beds are now under observation), 
but in the finer beds a layer has formed on the top, which 
has protected the rest of the bed. Mr. Fowler informs 


* me that diminished capacity corresponds, within lirnits, 


to increased chemical efficiency. This is in accord with 
the early observations upon the mode of action of contact 
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beds which I brought to the notice of the Commission. 
I pointed out that the beds had a filtering action, and 
that this action was increased by the use of fine material. 


Can the addition of chemicals to the sewage before 
bacterial treatment be dispensed with ?” 


_ The experts’ report is against the use of chemical pre- 
cipitation. But it was first thought that the beds would 
get rid of the sludge difficulty. We have seen, however, 
the experts soon recognised that some process must take 
the place of the precipitating tank, and so the septic tank 
was used. At Chorley we demonstrated by a long series 
of experiments how efficacious thorough chemical pre- 
cipitation, followed by filtration, might be; and we 
brought to the notice of the Commission similar pro- 
cesses in use in Germany. It is a question of expense. 
Tf the septic process is used it will be noted from what 
has been stated above that sludge will still accumulate 


and will require to be removed. It is of interest to note p 


Disadvan- 
» tage of lime- 
recipitated 


that in my observations at Manchester I have found the sludge. 


sludge of the precipitating tank much more prone to 
gece Me decomposition than that of the septic tank. 

e have before pointed out the objections to lime sludge. 
The Peodpiiated sludge burns on ignition with a lumi- 
nous flame. 


4. “Is the aerobic process or a combination of the 
anaerobic and aerobic processes the most advan- 
tageous ?” 


As pointed out in the preceding pages, the experts 
concluded that the combination was the best. From my 
own observations I agree with this, provided that the 
septic process is made more perfect than at present and 
suspended sludge be prevented from passing over on to 
the beds. 
show that the B coli diminishes during the stay in the 
septic tank, and experiments conducted in the laboratory 
show that the septic tank liquor is inimical to the 
B. coli and therefore to the other more delicate patho- 
genic bacteria. 

Thus in one series of observations at Manchester 
average number of B. coli per cc. was— 


t 


t 


The septic 
tank process 


o be per- 


Our experiments at Leeds and Manchester fected. 


> Septic tank 
ends to kill 


Pz pathogenic 
Crude sewage - 2 2 5,011 Pranic 
Septic tank - - - - 2,130 
Cameron tank = - - . : 2,099 


And in another series— 

Crude sewage - 45,600 per ce. 
Septic tank 3,433 

Keeping the septic tank liquor for two days, the 
number had gone down to 2,025 per cc. 

With the finding of the experts that before going into 
the contact beds the suspended matter must be removed 
by sedimentation, that if any passes over, it must be 
retained as far as possible on the surface of the bed, 
that the surface of the beds must be raked over from 
time to time and that periodical intervals of rest must 
be allowed, I agree from experience gained from experi- 
ments with contact beds. But the experience is hardly 
long enough to enable us to say definitely that the septic 
tank is the best means of bringing about the sedimenta- 
tion and the destruction of the solid material of sewage. 
Rest is essential for reasons before stated. But the 
length of the rest, or in other words how long contact 
beds will have to be thrown out of work, and what pro- 
vision must be made for this, are points which demand 
prolonged observation. With regard to the recommen- 
dations of the experts concerning storm water, I agree 
that it is essential that it should be treated. My obser- 
vations of storm water at West Derby show that there 
are a very large number of organisms present, and that 
rapid filtration only effects a partial reduction in the 
number. There is no doubt, however, of the beneficial 
effect of the filtration, but it should be made as_ perfect ,, 
as is the case for ordinary sewage. 
seeing that the storm water beds will not be constantly 
used, and that therefore there will be long periods of 
rest for recuperation. 

The experts finally conclude that the bacterial system 
is the best method for the Manchester sewage ; that there 
should be double contact beds; and that the sewage 
should first be treated in the septic tank. 

There is no doubt that this method yields good 
chemical results. Bacteriological analyses show that the 
first contact bed (Bed A) yields 331,700 bacteria per c.c., 
and 1,420 B. coli per c.c. The final contact bed (Bed 1) 
gives 115,100 bacteria per c.c. and 329 B. coli per c.c. 
Speaking broadly, the experts say that in the first 
contact bed 50 per cent. of the dissolved impurity is 
removed, and in the final (second) contact 50 Ny cent. 
of the impurity still remains, and [ might say the same 
bacteriologically. 
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he treat- 


This is not difficult, ment of 
storm water 
must be 
made as per 
fect as that 
of ordinary 
sewage. 


Taking the B. coli as dex of direct foecal contamina- 
tion and as index of the other pathogenic bacteria of 
which we are aware, I have pointed out that the Man- 
chester sewage compares favourably with other sewages 
as regards the number of B. coli; that these organisins 
undergo a still further reduction m the septic tanks 
and finally, an effluent is yielded from the second contact 


bed, which contains the B. coli in still fewer quantity. 
From the information which we have gained from our 
River Severn experiments, I do not think that 300 B. 
coli per ¢.c. passing into the Ship Canal will cause harm. 
At present the Ship Canal contains some 6,000 B. coli 
per c.c. above the sewage outfall. Accepting the 300 B. 
coli per c.c. as an admissible limit, can this standard be 
maintained? The experts, as I have already shown, 
state that no solid organic impurities must go on the 
beds. The septic tank, as at present worked, 1s not pre- 
venting this, and further precautions will have to be 


adopted. Not only does solid material find its way from fh 
the septic tank on to the beds, but the effluents from (08 
these still contain a considerable quantity of solid cor 
matter in suspension. ‘Thus, in one experiment in 5 
1220 c.c. of 





Crude sewage there were 3°6 c.c. deposit, 
Septic: tank's), fly.) ikl sens 
Bed A ” > 2) 7 ” 
Bed D ” ” 7 3” ” 


The nature of the Ship Canal has to be taken inte 
account, and every means adopted to prevent solid 
matter reaching it. This appears to me to be, in this 
case, quite as important as the presence of the B. coli, 
It is clear, therefore, that further observation of the 
septic tanks and the contact beds is necessary. 





APPENDIX. 


TABLE showing the NUMBER of BACTERIA and of B. Col. 
Comm. per ¢.c. and the presence of the B. Enteriditis 
Sporogenes. 

















MANCHESTER. 
December 5th, 1900. 
No. of : pvr 
. B. Coli Comm. B. Enteriditis 
Sample. Bacteria : ; 
per c.c. per ¢.c. sporogenes. 
Absent in 
Open sewage tank | 1,000,000 0001 c.c. Present in 0°1 c.c. 
effluent. Absent in 0°01 c-c. 
i 
Average sample from 331,700 1,400 | Present in 0°1 c.c. 
first contact bed. Present in 0°01 c.c, 
Cameron tank effluent | 1,534,000 1,000 Present in 0°1 ¢c.¢, 
Absent in 0°01 ¢.c. 
Roscoe coke bed 634,000 3,100 | Present in 0°1 c-e. 
effluent. Absent in 0°01 ¢.c. 
Roscoe cinder bed 550,000 4,870 Present in 0'1 c.¢ 
effluent. Present in 0°01 ¢.¢. 
Roscoe burnt ballast 456,700 3,800 | Present in 0°1 ¢.c. 
bed effluent. Absent in 0°01 c.c. 
Average sample from 90,000 100 Present in 0'1 c.c. 
final contact bed. Absent in 0°01 c.c. 
Ditto. 
December 6th - | 130,000 288 Absent in 0°1 ¢.c¢. 
Ship Canal above Bar- } 3,900,000 6,100 Present in 0°1 ¢.c. 
ton Lock. Absent in 0°01 ¢.c. 
Sewage outfall into | 1,800,000 3,750 Present in 0°1 c.c. 
Ship Canal. Absent in 0:01 c.c. 
Ship Canal below | 2,434,000 3,800 Present in 0°1 ¢c.¢, 
sewage ontfall | Present in 0°01 c.e 
April 3rd, 1900. 
Raw sewage - - os 45,000 Absent in *001 ¢.c. 
Septic tank effluent -| . — 2,025 | Atypical present 
i> “nero! 
Coutact bed A - — 1,441 | 
Contact bed D : — 659 ; Absent in ‘01 ¢.c. 














TABLE showing the effect of the Septic Tank on B. Coli, 
MANCHESTER and LEEDS. 














MANCHESTER. 
Plated Crude Sewage Open Septic ¢ ron Tank. 
} £e. Tank. |Cameron lank. 
Dec. 6th, 1899 - = 1,000 1,000 
SPST a, Oe 5,300 2,833 | a 
isth, 1,335 . 4,080 | 4,920 
Atha ge a 20 100 1,400 
f 
Isthylegret4 4,567 8,267 = 
T6cb, fe - 3,833 1,500 1,077 
—- oe aa ine — 
Average - 8,011 2,130 2,099 
































LEEDS. 
Plated. Bh ag | oven Septic open Septic a 
ee 
Dec. 16th, 1899 - 150 | 4,717 4,750 2,483 
(settled) | 
pf bathi,, Yeh Hing _ | 8,950 8,050 6,550 
+ A tothe — 4,367 333 1,650 
£21 10th, 14.65 13,450 | _ ae are 
Jan. 9th, 1900 - 37,867 9,967 3,167 14,933 
Eye 1Oun ee “| 1,267 2,133 367 1.400 
Jilsth, te 4 633 8,900 5,167 9,533 
RE As 64,033 13,133 6,100 8,933 
pel Tthy chs a teshlt ead ROO 5,300 3,438 _ 
Averages - 16,807 : 4,058 4,296 6,497 














THE EFFECT OF STAGNATION UPON THE NUMBERS 
or BacTERIA AND B. CoLt1 CoMMUNIS. 















The Bacillus Coli tends to diminish when kept in 
sewage. 

The supernatant fluids of the samples of crude sewage, | 
Septic Tank No. 1 and Beds “A” and “D” (kept from — 
the 3rd to the 18th April) have been examined for the 
numbers and for the presence of the bacillus coli com- 
munis. 


Bacillus coli communis, absent in z9goq Per ¢.¢. in 
crude sewage. 

Bacillus coli communis, absent in zodqo Per ¢.c. In 
septic tank. 

Bacillus coli communis, present In 7éo per ¢.c. In 
Bed “A” less than five. 

Bacillus coli communis, absent In ;9g99 Per ¢.c. 
Bed 66 Ag 

Bacillus coli communis, absent in j$5 per c.c. in — 
Bed “D ” Re 


Tota NUMBER OF ORGANISMS PER C.C. 


' 
Crude sewage contains - : - 
Septic tank effluent contains - ~ ~~ 
Bed “ A” contains - - - - 9,600,000 
Bed “ D” contains - - 6,400,000 


In beds “A” and “D” the putrefactive bacilli, Bacz- 
lus fluorescens and Bacillus luteus predominate. These 
are absent in the septic tank effluent. 

It will be observed that whereas the Bacillus coli is 
considerably diminished by keeping, the multiplication 
of other forms of bacteria has very greatly increased. It 
is also worthy of note that the putrefactive forms like — 
the Bacillus fluorescens increase in the beds. ; 


EXAMINATION of the StupGE of the OpEN Septic TANK 
and the PRecrpriraA TION TANK at Manchester. 


By means ot six specially constructed glass tubes we 
made a very thorougi examination of the contents of 
No. 1 Open Septic Tank. 


The bottom was covered with sludge to a variable but 
very considerabie depth. It was greatest in amount near 
the entry of tle sewage and was least where the effluent 
ran off. By means of the glass tubes a sample of the 
sludge was brought to the surface and portions reserved 
for microscopical and bacteriologieal analysis 


Microscopical Analysis of Sludge. 


Bottom of Sludge of Open Septic Tank. 


Colour intensely black, strong tarry odour, develops 
gas. Microscopical examination shows the deposit to be 
largely composed of amorphous black granular material, 
vegetable fibre, wool fibre, cellular tissue ; the vast bulk 
is amorphous. Cover slip preparation shows a few 
seattered bacteria and threadlike forms. The number of 
bacteria is by no means great. A striking feature of the 
preparation is the absence of any large number of 
organisms. 


Top of Sludge of Open Septic Tank. 


The sample is much thinner, with a faint sewage odour. 
The reaction of the sludge appears to be neutral. 

A microscopical examination of the deposit shows 
much amorphous material. There are, however, more 
fibres present, cellular debris of various kinds ; sarcinze 
and loose cellular tissues are also present. There is a 
considerable amount of gritty material. The number of 
oacteria 1s not great. 

A stained cover slip preparation shows that the 
bacteria are more numerous than in the preceding case. 
There is still the absence of zoogloea masses. 

The dried sludge of the open septic tank burns readily 
on heating and produces a luminous flame. 

Twelve grammes of fresh wet sludge yield after two 
days drying, 1,442 grammes, and after incineration, 
814 grammes. 


Sludge of Precipitation Tank. 


Sludge collected as before with the special glass tubes, 
lighter in colour, distinct tarry odour. 

Microscopical examination shows a very much lighter 
deposit, numerous infusorial forms, vegetable debris, but 
not as abundant as in the preceding case, wool fibre, 
threadlike bacteria, one or two diatoms. 

I evaporated to dryness the sludge from the precipita- 
tion tank, No. 2, and obtained a residue, which like that 
from the septic tank, yielded luminous gas on heating. 
Tt was noteworthy that the sludge had a much more 
unpleasant decomposing odour than the sludge from the 
open septic tank. 

600 c.c. of the effluent obtained from the following 
tanks were centrifugalised and yielded :— 


Open septic tank- - = °7 cubic centimetres. 
The Cameron - NTN Hi) Tg + 
Precipitation tank = - pRAL, + 


EXAMINATION of the SUSPENDED MATTER in the OPEN 
CLOSED and PRECIPITATING TANKS at MANCHESTER. 


Samples taken from No. 1, Open Septic Tank ; No. 2, 
Precipitation Tank, and No. 3, Cameron Tank. 


A quantity of the supernatant fluid of each tank was 
allowed to stand for 12 hours. 


Cameron Tank Effluent - - Deposit black. 

Open Septic Tank - - - Depositnotso dark, 
but thicker. 

Precipitation Tank - - Lightest. 


MicroscopicaL Anatysis of Deposir of OPEN SEPTIC 
. Tank Liquor. 


The deposit consists of dark and amorphous granular 
matter. A considerable number of unicellular green 
alge are present. There are no zoogloea masses. Very 
long threadlike forms of bacteria and remains of woo] 
fibre are present. 

The deposit, on the whole, is in a very finely subdi- 
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vided state, and there is very slight evidence of the 
original structure of the material from which it is 
derived. The amount of gritty material seems small. 

On addition of potassic ferrocyanide and H.Cl. the 
greater proportion of the amorphous granular particles 
give a Prussian blue reaction. 

On making a cover glass film of the deposit, and 
staining with methylene blue, a considerable number of 
bacteria are demonstrated. There does not appear to be 
an excessive growth of one particular kind of organism. 


Deposit from CAMERON TANK Liquor. 


Microscopical examination of the deposit shows that 
the particles are darker than in the open septic tank. 
They are quite amorphous with the exception here and 
there of a piece of wool fibre. There are no green 
unicellular algae. The threadlike organism is absent and 
the number of bacteria appears much less. Deposit gives 
a Prussian blue reaction. 

Cover slip preparations stained with methylene blue 
show a few of the threadlike organisms and hacteria 
scattered about, but by no means in large numbers nor 
so abundant as in the case of the open septic tank. 


Drposit from PRECTPITATION TANK Liquor. 


Deposit much lighter in colour, with here and there 
black granular material. Signs of life much more 
evident. Unicellular organisms fairly abundant. More 
evidence of the material of which the sewage is composed 
than in either of the preceding cases. : 


CoveER SLIP PREPARATION. 


Bacteria much more numerous. Bacteria of all kinds 
are present. Threadlike organisms, and very numerous 
short forms, spore forms, spirilla and capsule forms, 


April 3rd, 1900. 


EXAMINATION OF EFFLUENTS AND DEPOSITS FROM 
CrubE Sewace, Sepric Tank No 1, AnD 
Brep “A” snp Bep “D.” 


Samples have been remaining from the 3rd to the 18th 
in stoppered bottles which were completely filled with 
the efiluents. Deposits have been thrown down in all 
bottles and these have been reserved for centrifugalisa- 
tion. The supernatant fluid in the crude sewage and 
septic tank has a distinctly tar-like odour and is not 
unpleasant. That from bed “A,” although it is much 
clearer than the previous effluents and contains much 
less deposit, yet smells more unpleasantly and has dis- 
tinctly putrefactive odour. The supernatant fluid from 
bed “D” is very clear and has a curious grass-like odour. 
The contrast between the odours of the open septic 
tanks and the beds is very marked therefore. 


DEPOSITS. 


Whilst the deposit of the septic tank is very black 
and abundant, the deposit of bed “A” is very much less, 
but is still black. The deposit in the case of bed “ D’ 
is slight and contrasts with the previous deposits in 
having a light brown colour and bemg much more gela- 
tinous, more flocculent and not so heavy. 


CENTRIFUGALISATION OF 1,220 C.C. OF THE FOLLOWING 
FLUIDS YIELDED :— 


Crude Sewage - - 3°6 Cubic Centimetres. 


Septic Tank - re a Ae 

Bed SAMs MATa ral - St BPs 

Beds D? ssuer. HP guy; a 

The deposit of bed “ D” is brown in colour 
KR, Boyce. 


18 July 1900. 
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‘AN EXAMINATION of the two REPoRTS on the proposed New SEwaceE Disposal SCHEME for MANCHESTER, 
by Dr. G. McGowan, together with some notes of further chemical work in connection with this by 
Written for the Royal Commission on Sewage Disposal, July, 1900.*. . 


Note.—The more purely critical parts of this paper are indicated by a double black line || at the margen of the 


Mr. Frye and himself. 


paragraph. 

A Summary of the Reports may probably be of some 
use. They are, however, already very condensed, and to 
make a summary which is appreciably shorter than the 
Reports themselves is no easy task. It is therefore 
hoped that those members of the Commission who have 
not yet had time to read the Manchester reports, may 
be able to do so after looking over these notes. A 
careful study of them, together with Mr. Frye’s and my 
own independent observations and experiments, has left 
on my mind the impression of the great value of this 
systematic piece of work, and also of the success which 
has in the main attended it. 

The first Report is dated October 30th, 1899, and is 
written by Mr. Baldwin Latham, Prof. Perey F. Frank- 
land and Prof. W. H. Perkin, the three Experts consulted 
by the Rivers Committee. The Supplementary Report 
is dated December 22nd, 1899, and is written by Mr. 
Gilbert J. Fowler, under whose able superintendence the 
experimental work has been carried out ; this last includes 
the records up to December 7th, 1899. 

After consultation and inquiry the Experts came to 
the conclusion “ that the only one (scheme) which it was 
desirable to consider in more detail was the so-called 
‘Septic Tank’ system of Messrs. Cameron, Commin 
and Martin, of Exeter, and we subsequently arranged 
that a complete experimental installation should be 
erected at Davyhulme, according to the plans and under 
the immediate supervision of ‘the patentees, and the 
prosecution of exhaustive experiments with the plant so 
erected has formed an integral part of our inquiry.” 

Visits were made to a number of different sewage 
works, and the various methods of purification were 
afterwards summarized, but only the last sentence of 
this summary need be quoted here :— 


“Thus, for the destruction of impurity, z.e., for 
the real purification of sewage, there is only one 
practicable means available, viz., the employment of 
bacterva in some shape or form. In fact, all methods 
of sewage purification actually practised are 
bacterial methods, whether so named or not.” 

On page 4 of the Report, details are given of the 
amount of land, &e., available at Davyhulme. The 
ground extends to 165°5 acres, more than amply sufficient, 
in the opinion of the Experts, for the proposed bacterial 
scheme. The possibility of utilising the existing works 
and the special cireumstances of Manchester, more par- 
ticularly the relation of the sewage works to the Ship 
Canal, were borne steadily in mind. 

The present treatment (in bulk) of the Manchester 
sewage consists in precipitating the screened sewage with 
sulphate of iron and lime. The liquid, after the precipi- 
tate has settled, is run into the Ship Canal, while the 
sludge is discharged by a sludge steamer into the sea 
below the Mersey bar. The inadequacy of this treat- 
ment has long been the subject of complaint by the 
Mersey and Irwell Joint Committee, hence three other 
methods have been considered, viz. : 


(1.) Treatment of the effluent on land. 

(2.) The Culvert Scheme. 

(3.) The Bacterial Scheme, as proposed by Sir H. 
Roscoe, and modified by the present Rivers Com- 
mittee, 

(1.) The possibility of Jand treatment is discussed, but 
set aside owing to the great initial cost, and the unsuit- 
ability of any land likely to be available for the purpose. 

(2.) The Culvert Scheme is likewise rejected, because 
of (a) the possible nuisance which would be caused in 
the Mersey ; (b) because it would involve the abstrac- 
tion of 25,000,000 gallons of liquid per day from the 
Ship Canal ; and (c) because of the difficulty (as regards 
volume) that would be caused by storm water. 

The Bacterial Scheme was, therefore, found to be the 
only one to investigate more thoroughly. After refer- 
ence to the valuable experimental results obtained by 
Sir Henry Roscoe, and afterwards by Mr. Fowler, in 
1896-7, it is pointed out that this plan (of treating 
chemically-precipitated sewage on bacterial filters) would 





* Note.—lt is nearly two years since this Report was sent 
in to the Commission, but it is printed now with little 
change, only a few small additions and alterations having 
been made. 

May, 1902, 






































necessitate, on the large scale, an outlay of 5,000/. pe 
annum ‘for chemicals, and the disposal of 190,000 tons o— 
sludge. Hence it was sought to devise a more econo- 
mical method. 


“Some of the most urgent points demanding elucida- 
tion were the following :— 


“1. To determine whether the trade refuse in 
Manchester sewage seriously impaired the efficiency 
of the bacteriological treatment.” 

“9. To determine whether a portion, at any rate, 
of the sludge can be destroyed by bacterial agency.” 

“3. To determine whether the addition of chemi- 
cals to the sewage before bacteriological treatment 
can be dispensed with.” 

“4. To determine whether the aerobic process 
: or a combination of aerobic and anaerobic 
processes is the more advantageous.” 


To obtain a reply to these questions, experimental 
bacterial beds were erected at Davyhulme, and those 
beds were subsequently added to, in order that 
storm water as well as sewage might be dealt with, in 
compliance with a demand made by the Local Govern- 
ment Board. The results of these experiments (which 
are being continued still) “have enabled us to formulate 
a definite scheme for dealing with the sewage of Man- 
chester in its entirety, which we have no hesitation in 
recommending to your Committee for adoption.” 

Pages 9-12 of the Report are taken up with a 
short explanation of the actions of different kinds of 
bacteria, and the conditions under which they best do 
their work of purification. It is hardly necessary to 
summarize this. 4 
(j 
DESCRIPTION OF THE EXPERIMENTAL PLANT. 

(Diagrams 1 and 2 and Photograph 1.) 


There are five bacteria beds (concrete), A, B, C, D, 
and E. A, B, Cand D are 33:5 feet square at the top, 
17°5 feet square at the bottom, and 4 feet deep. E is 
12 feet square at the top, 3 feet square at the bottom, 
and 4 feet deep. The bottoms of the tanks are 
channelled, to receive the 6-inch and 2-inch pipes for 
drawing off the filtrate. The filtering medium is clinker, 
3 feet deep. With the exception of the rough material 
immediately surrounding the pipes, the size of the 
clinkers is uniform throughout each bed and is as 
follows :— 


Bed A, passed 3-inch mesh, rejected by 1-inch mesh. 


B 1 } 

” 5) » ” » ” ” ” » 
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The troughs for distributing the sewage and effluents 
upon the beds are of wood, laid upon the surface of the 
clinker, and perforated near the bottom so as to give an 
even distribution over the bed. The supply-pipes were 
so arranged that the beds could Pout either with 
screened raw sewage, settled sewage, or open septic ta re 
liquor. After allowing for the slope of the sides, each 
bed A, B, C, or D had an effective superficial area of 
0°0131 acre (2.e., about 7th of an acre). - 

Notr.—It is perhaps worth while to point out 
here that in a small bed of the size and shape of A — 
(see figure), having its sides so sloped that the 
superficial area at the top of the bed is 35 times 
greater than that at the bottom, the aérating 

_ conditions must be more favourable than in a large 
bed (say, of half an acre), in which the slope of 
the sides would be relatively inappreciable. 








Diagram to Scale. 


TREATMENT OF SETTLED AND OF RAW SEWAGE. 


During the earlier stages of the experiments, only 
beds A and B were in operation, their capacities having 
first been taken (see p. 3). For the week ending 21st 
September, 1898, bed A was filled once a day with — 


settled sewage and the effluent run on to B, one to two 
hours’ contact being allowed - while from 21st Septe:nber 
to 26th October two fillings per day were allowed. A and 
B having now acquired a high degree of efficiency (as 
shown by the analyses of the effluent), they were, after 
26th October, 1898, filled three times a day with settled 
sewage, according to a given time table. 

Owing to the highly satisfactory results obtained with 
settled sewage, it was felt that the time had now arrived 
for ascertaining whether the raw sewage of Manchester 
could be effectively dealt with on the same lines. From 
16th November till 14th December, 1898, therefore, raw 
sewage was run on to the beds at 6 a.m., the other two 
fillings still consisting of settled sewage. The results 
with three fillings under those conditions still proving 
satisfactory, it was decided to experiment with raw 
sewage entirely, and from 21st December, 1898, to 7th 
February, 1899, raw sewage alone was admitted. After 
the latter date it was decided to try the effect upon the 
bed of fowr fillings a day. For the first week raw 
sewage was used, but afterwards settled sewage, as it 
was found that the surface of bed A showed signs of 
clogging ; and this system of working (see time-table) 
remained for the most part in use until the date of the 
Local Government Board enquiry on 1st May, 1899. 


As the treatment of both raw and settled 
sewage has been abandoned at Manchester 
(because of the sbove clogging), nothing further 
need be said here on the subject. 


On December 3rd, 1898, the small extra (fine) bed E 
was added, which was filled with effluent from B by 
pumping. It was supplementary to A and B, and its 
use was discontinued after April 12th, 1899. 

The beds C and D were brought into operation on 
April 13th, 1899, C being filled twice a day-with settled 
sewage, and two hours’ contact being allowed for each 

ed, 


D was taken up in May, 1900, in order to re- 
arrange the pipes at the bottom of the bed. ©, I 
think, has never been touched. I understand 
that Mr. Fowler is supplying to the Commission 
full details of the working of the beds since the 
Reports were published.* 


15 


After April 10th, 1899, a sunk wooden partition was 


placed in the settling tank, to keep back suspended 
matter as far as possible. Previous to this, much had 
been carried on to the first contact beds. 


MEASUREMENT OF CAPAcITIES oF Beps A AND B. 


The beds, when empty, had each a capacity of 
10,580 gallons. After the cinders were filled in, the 
capacities were :— 

A. B 


September 9th,1898 - — 5,688 gallons, 
” 12th, ” - 5,688 ” 
On using, the capacity of A went down gradually as 
low as— . 
April 13th, 1899 - - - 3,020 gallons. 
April 20th, ,, al sien SIE a 
B showed less diminution, as was of course to be 
expected, seeing that it treated the effluent from A, the 
lowest point being reached on— 
March 7th, 1899 - - - 3,700 gallons. 
April 20th, 1899! = we 2 B50 ,, 
_ The beds had short rests given to them now and then, 
in addition to the daily rests between the fillings. 


The quantities of sewage (settled or raw) dealt with 
by A and B between September 12th, 1898, and 
April 20th, 1899 (calculated from the capacitities of 


bed A at different times), were :— 
Gallons per acre 
per day. 
Maximum, October 27th, 1898 - - 616,981 
Minimum, January 10th, 1899 - - 490,499 
On April 20th,1899 - =. 574,135 


Average of ten gaugings between sett 
tember 12th, 1898, and April 20th, 
eer RO EL RL ater Leto ey shy 


From his observations on the Leeds beds Mr. 

Frye thinks that the gain in capacity of a bed, 
after resting, is due mainly to mechanical shrink- 

age of the spongy matter present, and only in « 
lesser degree to oxidation. He bases this view on 

the fact that the proportion of volatile to non- 

* Note.—For further details upon this point, see the Annual Report 


of the Manchester Rivers Department for the year ending March 27th, 
1901, pp. 61-62. (G.M.—May, 1902.) 





volatile matter in ditferent sludges—whether 
these be taken from the interior of a filter bed or 
‘rom a septic tank—is much the same for a given 
sewage. (See notes to Appendix F.) 
On the other hand, the examination of filter bed 
gases shows that oxidation goes on actively when 
a bed is resting. 


THE SEPTIC System oF SEWAGE PURIFICATION 
(Cameron, Commin and Martin’s patent). 


The closed tank used in these comparative experi- 
ments is 40 ft. long, 12 ft. wide, and 9 ft. 2 in. high, 
having an arched roof, From the septic tank, the liquid 
passes into a shallow aerating trough, over the sides of 
which it falls in thin sheets into a channel leading to 
distributing wells, and so on to the beds, which are 
filled and emptied automatically. There are six beds, 
enclosed by vertical concrete walls, the average area of 
each bed being 294 square feet, or about 33 square yards 
(they differ slightly in size). The filtering medium 
(clinker) is 4 ft. deep, and is arranged from the bottom 
upwards as follows :— : 


1 ft. to pass 3 in. mesh, rejected by 1 in. mesh. 
2 ft. 9 in. to pass $ in. mesh, rejected by } in. mesh. 
3 in. of residue which passed } in. mesh. 


This installation was got into working order by 
November 10th, 1898, but difficulty was experienced in 
adapting the automatic gear to the requirements of the 
experimental plant; consequently the filling and 
emptying of the beds was mostly done by hand. The 
beds were, of course, started gradually, the charges 
being increased until, from March 17th to April 29th, 
1899 (the day of the Local Government Board inquiry), 
the installation was working eighteen hours per day. 


MEASUREMENT of BED No. 6 of Septic Installation. 





Gallons per Acre 








Capacity. per Day. 

November 8th, 1898 - - 3,560 — 
Ae Sth fe - 3,330 493,333 
April 28th, 1899 - - - 2,820 835,555 
September Sth, 1899 - - 2,480 734,814 





Roscok FILTERS (treating chemically precipitated 
Sewage). 

These filters are two in number. They were con- 
structed under the advice of Sir Henry Roscoe, and first 
put into operation on December 15th, 1895. After 
December 15th, 1898, they received four fillings per day. 
Each filter bed measures 12 ft. 6in. by 18 ft., giving a sur- 
face area of 25 square yards (xjzth of an acre). They 
were filled originally to the depth of 3 ft. with the 
filtering material, in the one case coke and in the other 
cinders, graded as follows (beginning with the bottom 
layer) :—— 

12 in. rough clinker. 
9 in. clinker screened to pass 14 in. mesh. 


G 3 . 
Grime, “4 % Sabo ay. 
6 im. ” Pe) oP) 


3 in. washed gravel. 


i a ee 


CAPACITIES of the Roscorz FILTErs. 








Coke Cinder 

Filter. Filter. 

At the commencement: Gallons. Gallons. 
Dec. 19th, 1895 - - 1,750 1,750 
April 26th, 1897 - 1,296 1,260 
Oct. 6th, 189%)4h. adds 1296 «=| 1,264 








The full table of capacities given in the Report shows 
that these filters are now keeping a practically constant 


Report. 


p. 


p. 


p- 


p. 


p. 


14, 


1b. 


19, 


24. 


15. 


Report. 
p. 27 


capacity. It is noteworthy that by the beginning of 
this year their depth had increased from the original 
3 ft. to 3 ft. 6 in., from the gradual accumulation on the 
surface of soil produced from the sewage. 


The quantity of chemically-precipitated sewage dealt 
with per acre per day in these filters varied between : 














| Coke. | Cinder. 
| Gallons. Gallons. 
Maximum, Dee. 19th, 1895 | 1,016,000 1,016,000 
June 17th, 1898 - | 690,100 / A 
Minima ; | 
(April 26th, 1897 - a i 731,800 
Oct. 6th, 1899 - - | 1,004,000 947,800 
Average (16 gaugings) - - | 831,400 877,100 


(15 gaugings). 





On pp. 24-25 of the Report, the foregoing meaSure- 
ments of capacity of the several bacteria beds which 
were being reported on are summarized and deductions 
drawn. The following paragraphs may be quoted 
here :— 


“(1.) With regard to the most advantageous grade of 
material, experience has shown us that the coarse cinders 
with which bed A was filled permit the free access of 
sludge, both into the body of the bed and even into the 
drains below, which sludge not only diminishes the 
capacity, but is also prejudicial to the purifying effici- 
ency of the bed. Onthe other hand it is well known 
that if the material is too fine, the beds soon become quite 
impervious to sewage. In view of these considerations, 
we have endeavoured in the case of beds C and D to 
select material of such grade as shall be free from either 
of these defects.” 


““(2.) Respecting the decrease in capacity of a bed 
noticed in the early period of working, it was observed 
that the surface of the bed sank x some 
two inches during the first: month, necessitating the 
addition of a layer of fresh cinders to make the depth of 
the bed up to the original three feet. This settlement 
of the material doubtless partly accounts for the early 
decrease In capacity.” 


BEES . The spongy bacterial growths also 
necessarily occupy space, and retain a considerable 
volume of liquid.” 


“(4.) As far as time has allowed, it would appear from 
our experiments that contact beds, after a comparatively 
short space of time acquire a practically constant capa- 
city, and this conclusion is borne out by the experience 
gained over a much longer period of time with the 

toscoe filters, the measurements of which on April 26th, 
1897, and April 26th, 1899, gave identical results.” 


This analogy between the Roscoe filters and the 
other contact beds is open to criticism. The 
former treat chemically-precipitated sewage, from 
which the iron and tough fibre are presumably 
settled out. 


“Tt was noted in the case of the Roscoe filters that 
after the period of constant capacity had set in, the 
surface of the bed had visibly risen above its original 
level, and that the layer at the top had become converted 
more or less into the condition of soil. If the surface 
when in this condition is allowed to remain too ‘ong 
untouched, it tends to prevent the free percolation of 
sewage into the body of the bed. On being loosened, 
however, with a fork, the sewage penetrates into the 
interior quite freely. This treatment has not been found 
necessary more than once a month,’ 


The authors then drew the conclusions :— 


“(1.) The suspended matter must be removed as 
far as possible by sedimentation. 

“(2.) Any suspended npatter not so removed should 
be retained as far as possible on the surface of the 
bed. 


“(3.) For maintaining the efficiency of such beds, 
the surface must be raked or forked over from time 
to time. : 


“(4.) Periodical intervals of rest must be allowed. 


CHEMICAL EFFICIENCY OF THE BACTERIAL BEDs. 


In order to arrive at this, the sewages, septic tank - 
liquors and effluents have been continuously sampled* — 


and analysed, the results being set forth in a series of © 


diagrams which are easy to follow. The tests which are 
mainly relied upon are :— 


(1.) The 4-hours “Oxygen absorbed” test. Diagrams 
4, 5 and 6. 


(2.) The albuminoid ammonia test. Dzagrams 7, 8 
and 9. 


(3.) The incubator test. Diagrams 10, 11 and 12. 
This last test, devised by Mr. Scudder, is now well 







‘ 


known ; but the description of it which is given in the — 


Report may be appended here :— 


“A very valuable indication of the degree of impurity 
of any sewage or effluent is afforded by the so-called 
incubator test. To carry this out, a determination is 
first made of the oxygen absorbed from potassium 
permanganate by the sample in three minutes. <A bottle. 
is then completely filled with the sample, and closed and 


placed in the incubator at 80° F. for six or seven days. — 


The three minutes’ oxygen absorption is then again 
determined. If any putrefaction has taken place, the 


oxygen absorbed in three minutes will exhibit a decided — 


increase in amount, owing to the more ready oxidizability © 
of the products of putrefaction, such as sulphuretted | 
hydrogen, ete. On th 

sweet, the three minutes’ oxygen absorption remains 
practically unchanged after incubation, or there will be 
a slight decrease, owing to slight oxidation of the. 
impurities which has taken place during the period of 
incubation at the expense of the nitrate or dissolved air 
present in the sample.” 


Reserving any definite expression of opinion 
as to the general applicability of the incubator 
test, it appears to have answered very well with 
these Manchester effluents. 


e other hand, if the sample keeps — 


In addition to the above three tests, the diagrams and — 
tables also give information with regard to the amounts © 


of free ammonia, nitrite, nitrate and chlorine, and also” 
the degree of acidity or alkalinity of the liquid in — 


question. Besides this, a note is made at the top of each 
diagram of the trade effluents which at any particular 
date were conspicuously present in the sewage. The: 
diagrams further indicate :— 


(a.) Whether the sewage dealt with is settled or 
crude. 


(4.) The volume of sewage flow per 24 hours. . 


(c.) The impurity in the raw or settled sewage, first: 
effluent from bed A, and second effluent from 
bed B, in terms of “ oxygen absorbed,” ete. 


(d.) The Mersey and Irwell standards. 


It will be remembered that the Mersey and Irwell 
standard is, “that a gallon of a jinal effluent shall not 
show more than 1 grain of ‘oxygen absorbed’ in four 
hours, and not more than 01 grain albuminoid am- 
mona.” 


The results of the treatment of raw and settled sewage 
by the double contact system, as set forth in the report 
and the diagrams already referred to, were encouraging,, 
but not by any means all that could be desired, the. 
Mersey and Irwell standard being frequently infringed 
by the final effluent. As may be inferred from the later 
Manchester experiments, this was no doubt due in great. 
part to the unevenness in composition of the sewage, 
and the consequent strain upon the filter beds at certain 
hours of the day ; and to the clogging of the first contact 
bed. It seems, therefore, hardly worth while to enter 
into any detailed criticism of these results here, since 
the Manchester experts, recognising the causes of the 
above partial failure, long ago gave up the idea of treating 
raw or settled sewage in favour of septic tank liquor 
(see page 7). They refer, however, at this stage of the 
report to one or two points which it is well to notice, 
especially to the fact that the oxidizable matter in the 
Manchester sewage (as indicated by the “ oxygen-ab- 
sorbed” test) often consists largely of special forms of 
trade refuse, which are harmless trom a putrescible paint 
of view. Thus, several of the final effluent samples, 
which infringed the “oxygen-absorbed” standard, withstood 
putrefaction on being submitted to the incubator test. 








* Note.—In answer to a question as to how this sampling was done, 
Mr. Fowler writes (June 10th, 1902) :— 

“Comparative samples were obtained in all these cases as follows :— 
“The penstocks were so adjusted that the beds filled and discharged at a. 
“constant rate. Samples were thon taken every five minutes, and a 
‘* mixture of these samples was analysed.” 


They add : “ Indeed it should be clearly borne in mind 
that the limits of impurity must not be too rigidly 
peterpreted, and that the object of purification is pri- 
marily the production of an etfluent free from putresci- 
bility, and not one in which the chemical ingredients are 
below some necessarily more or less arbitrary standard. 
It was at one time feared that the presence of the manu. 
facturing refuse in Manchester sewage would seriously 
militate against its successful bacterial treatment, but 
reference to the diagrams clearly shows that this is not 
the case, and that the trade refuse present in the sewage 
is incapable of inhibiting the bacterial process.” 


“Tt has indeed been found by one of us, in the course 
of experiments made in connection with the treatment 
of sewage from other towns, that certain trade effluents 
which, like those from tar works, would be expected to 
exercise a markedly deleterious influence on bacteria, are, 
when only moderately diluted, without any perceptible 
influence on bacterial life. Indeed we are of opinion that 
only in very exceptional cases can trade refuse be present 
in ordinary town sewage in such proportion as to affect 
the bacterial processes of purification.” 


These early experiments also showed that the effluent 
became better as the beds got older : that, when the 
sewage was exceptionally weak, only one contact was 
required ; and that, when the cinders in the first contact 
bed were too coarse,* the bed became more or less clogged 
with suspended matter and failed to do its work properly. 


EFFICIENCY OF THE CAMERON SEPTIC TANK 
INSTALLATION, 


Diagrams 13 and 14 show that the liquor from the 
closed septic tank, unlike crude sewage, remains com- 
paratively uniform in composition, being similar in this 
und other respects to the liquors from the open septic 
ank. “The filtrate from the contact beds of the septic 
system is characterized by its frequent, we might almost 
ay its uniform, infringement of the Mersey and Irwell 
jtandards ; while, on the other hand, it generally resists 
outrefaction in the incubator test, in consequence of its 
ontaining a comparatively high proportion of nitrate. 


EFFICIENCY OF THE Roscor FILTERs, 


The earlier results from these have already been given 
n Reports 1896, 7 and 8 (cited). The results obtained 
n 1898 and up to 17th May, 1899, are given in Diagrams 
5, 16, 17, 18 and 19, 

“An Examination of these shows that although the 
umerical limit of impurity of the Mersey and Irwell 
joint Committee is at ‘times infringed, yet this 
nfringement is not serious, 

“The results of the incubator test are uniformly 
atisfactory, showing that the filters are effective ip 
emoving putrescible matter. 

“After 15th December, 1898, the filters were fillea 
our times a day, but no appreciable difference in the 
mount of purification effected is revealed by the curves. 

“This result is of importance as bearing out the 
tatement that, as the actual holding capacity of the beds 
ecreases (within a certain limit, of course), the chemical 
ficiency increases, and a larger amount of work can 
herefore be put upon them. With four fillings per day 
Report, p. 22) the beds are dealing with as much tank 
fluent as they did when first started, and the chemical 
sults are, if anything, more satisfactory. (Compure 
marks on p. 5.) » : 

“The cinder filter has, with some incidental exceptions, 
iven better results throughout than the coke filter.” 


ATER IMPROVEMENTS ON THE FOREGOING 
METHODS OF BACTERIAL TREATMENT, ie., 
INTRODUCTION. OF THE OPEN SEPTIC 
TANK. 


Leaving out of account tor the moment the Roscoe 
ters and the Cameron closed septic tank installation, 
will be observed that up to this point the Report has 
ealt with the treatment either of settled sewage or of 
Ww sewage on the bacteria beds. After this, the results 
otained ne treating oven septic tank Liquor on the beds 
e given. And this last ts the plan which tt is now 
roposed to adopt on the large scale. 





* Note.—In answer to a recent 
»wler writes (May 14th, 1902) :— 
“T should consider a bed too coarse which contained no material below 
_inch. The grade of a bed is really conditioned by the size of the 
mallest material present, and the proportion of this to the whole bulk. 
Jur material for the (new) half-acre beds is screened through a 5%; inch 
mesh, and roughly graded by raking down the coarser pieces to the 
ottom of the bed, as the material is tipped from the wagons.” 


6128. 


query with regard to this point, Mr. 


The objects aimed at in using an open septic tank were 
to deposit the inorganic detritus and as much of the 
suspended organic matter ag possible, and to get a tank 
liquor of fairly uniform composition ; this, after being 
subjected to anaerobic decomposition in the tank, would 
be more ready to undergo subsequent nitrification. 
Beds A and B were also remodelled. The drain pipes of 

had become blocked with fine material, so the pipes 
both of A and B were replaced by perforated glazed 
socketed pipes surrounded by 6 inches of coarse clinker, 
while the surface of the bed was covered by 3 inches of fine 
material. The body of A was filled up with clinker 
which passed a ? inch mesh but was rejected by } inch 
mesh. Bed B was refilled with its old clinker, 7e., 
clinker which passed a 1 inch mesh, but was rejected 
by + inch mesh. 


Beds A and B, as they stand at present, therefore date 


Jrom August 18th and 22nd, 1899 ; Cand D from April 


13th, 1899 ; and D (relaid) from May, 1900. 


On February 16th, 1899, raw sewage was allowed to 
flow through a by-pass* into No. 1 precipitation tank 
(which has a capacity of 1,125,000 gallons), and it 
continued to do so with only a few interruptions of an 
hour or two’s duration until May, 1900, ze. from 14-15 
months, when the tank had to be cleaned out, being two- 
thirds full of sludge.t As arule the flow through the tank 
was such that the water just passed over the sill at the 
north end in a very fine Stream, and this was found on 
measurement to amount to 1,700,000 gallons per 24 hours. 
The stay of the liquor in the tank was therefore about 16 
hows. The usual scum gradually formed until it covered 
the entire surface of the liquid. 

After April 27th, 1899 (2.e., 24 months after starting), 
the liquor from the open septic tank was led on to beds 
Aand B. The first results were not quite satisfactory, 
portly owing to A being faulty, and to the fact that the 

eds had hitherto been accustomed to raw sewage. But 
generally speaking, the final effluent complied with the 
Mersey and [rwell standard. 





* It is to be noted that this by-pass is 1ft. 6in. above 
the invert of the sewer, the average depth of sewage in 
the pipe being three feet. Even allowing for the fact 
that the sewage, by the time it reaches Davyhulme, has 
travelled about six miles, and has therefore got well 
broken up, one would think that this 18in.-high outlet 
pipe would hardly deliver an_average sample of the 
sewage into the tank. There would probably be less 
that a proportionate amount of the sediment withdrawn. 
The point is worth noting, because this would affect the 
time required for the silting up of the septic tank. 

Since the foregoing paragraph was written, Mr. Frye 


has drawn samples of the crude sewage at different 
depths in the culvert, at a point about 80 yards above 


the inlet pipe to the open septic tank, and has analysed 


them with the following results :— 


eee 


1 
Bottom |Half way up} Top of 
needa () (i.e. 1 ft. liquid in 
Sewer. 6 in.) Sewer. 


Skis thin | GREbA.  RR aa tenn er rrrnlneaeeetateas 


Parts per 100,000. 





Total suspended matter - 47-1 48°3 55°5 
Consisting of :— ts: HS sr) Petar 

Inorganie matter - 14°3 14°2 14°2 

Volatile is 32°8 84°2 413 





47-1 48°3 55° 

A great many such estimations would have to be 
made before any conclusions could be drawn with regard 
to this. But, contrary to what one would have ex- 
pected, these analyses show no difference in the per- 
centages of detritus at different depths in the sewer; 
the larger percentage of organic matter at the top of the 
liquid was due mainly to grease. 


t+ Itis stated in the Report (p. 36) that, up to October, 
1899 (7.e., after the tank had been eight months in use), 
“the only notable quantity of sludge which can be per- 
ceived, on dipping with a rod, is immediately beneath 
the inlet penstocks.” But this was probably an under- 
estimate, for Mr. Frye has found at Leeds that thin 
sludge in a tank offers no apparent resistance to a rod. 
The subsequent rapid accumulation of sludge was no 
doubt partly due to 279 barrows of garbage, which were 
intentionally tipped in between October 4th and dist, 
1899, in order to see whether the tank was capable of 
dealing with more solid matter than it received in the 
course of the ordinary day’s flow. 


C 


Report. 


——— 


Pp. 36, 


Dp 3% 


Reporb. 
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On June Ist, 1899, the effluent from the open septic 
tank was treated on beds C and D, which, from the 
13th of April previously, had only had two fillings per 
day of settled sewage. The results were excellent 
(Table VIIL) “Recently («e., in the autumn, of 1899) it 
has been found possible to deal with 4 fillings per day, 
every single sample of effluent being non-putresceble and 
well within the limit of impurity. A large amount of 
nitrate nitrogen is present in every sample of the 
filtrate.” 


Table VI. (Report, p. 37) is of such importance that it 
is advisable to give it in full:— 


“Table VI. 


“Showing the quantity of effluent from open septic tank 
dealt with by double contact on beds C and D in 
gallons per day (depth of acre-bed taken at 3°3 feet). 











Quantity dealt re _ 
4 Capacity of with in Number of 
Date, 1899. Bed C. gallons peracre | fillings per day. 
per day. 
Junel - 3,690 316,203 2 
Junes - 3,690 474,304 3 
July 6 3,690 682,405 4 
” 6 MAS n B 
August 17 3,250 742,616 Son C {¢ on D 
September 14 2,000 456,994 Ay bs 
October 4 (after18 days’ |) é oes 4onC)\ 
rest) - - : fig! 38,320 758,610 don Af 8 on D 





The analyses of the liquor from the open septic tank 
(Report, p. 38; Table VII.) showed it to be practically 
the same as that from the Cameron closed tank; and 
that it was very uniform throughout—and in this respect 
very different from the raw sewage—is seen from the 
following figures (Suppl. p. 10). These figures represent 
a series of hourly analyses, extending over a fortnight. 





* r » 
4 hours’ Oxygen 














ie. absorption. Acidity (relative). 
Max. | Min. Max. Min. 

Sewage - 22°0 30 5°20 0°15 
Tank liquor - 9-0 4°0 1:00 0-40 








(Cf. also Table 1. and Diagrams A to £.) 


Page 38 of the Report is taken up with discussing the 
relative values, as shown by the results, of the Cameron 
Septic tank system, @.e. closed tank and one filter-bed 
contact, as against open tank and two filter-bed contacts 
(Table VILLI. and Diagrams 13 and 14.) The conclusion 
at which the Experts arrive 1s that— 


“When both systems are dealing. with the same volume 
of sewage on the same area, the advantage as regards 
efficiency belongs most indisprtably to the double-con- 
tact system. .We would emphasize that our experiments 
clearly show that the key to efficiency in the bacterial 
treatment of sewage is multiple as opposed to single 
contact.” 


“We have further quite recently obtained results 
which indicate that a most important economy may, by 
suitable management, be effected in the area required 
for efficient bacterial treatment. Thus, we have found 
that by mixing the effluent from a first contact bed with 
that from a second, a liquid is obtained which with- 
stands 5 \» inenbator test, and which is incapable of 
putrefactio.. ze Table LX.; also Diagrams 15, 16 
ana 17.) 

This is described as “The Method of 15 Contacts.” 
And, although it is not proposed to make the size of the 
filter beds conform to this scheme of treatment, the 
possibility of dealing with the open septic tank liquor in 
this manner, 7f required, allows for frequent resting of 
the filter beds and other contingencies. 


Again, “latterly it has been found, as the diagrams 
clearly show, that one contact is in general sufficient to 
secure adequate purification.” 
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RAINFALL AT MiNCHESTER. 


Oa pages 41-42 details are given of the rainfall at 
Manchester, and of the rates at which the rain falls. 
The authors conclude this section thus :— 

“In our judgment it is of the utmost importance, as — 
far as possible, in all contemplated works, that the rain- 
fall should be separated where it conveniently can be 
feom the sewers, and that no natural water courses 
should be conveyed into the sewers.” 


EXPERIMENTS ON STORM WATER. 


These experiments were begun on 25th March, 1899, 
and have been continued since, as opportunity has 
arisen. (See Tables XI. and XII.) They were first 
carried out in beds A, B, and D, while subsequently C 
was also worked in conjunction with D. The storm 
water was always passed first into the small settling 
tank (for what length of time is not stated), before 
admission to the beds. 

On page 45 the authors summarize the results of those 
experiments, which they think are the first to have been 
systematically carried out with storm water, and from 
this summary a few points may be noted :— 

“Detailed analyses of the sewage and estimations 
of suspended matters show that there is even a greater 
amount of oxidisable matter in the first flush (after a 
storm) than in ordinary sewage.” 

“Tt is evident that a distinction must be drawn 
between the first flush of a storm and the highly diluted 
sewage which follows, the latter alone being properly 
designated as storm water. . The ‘first flush’ 
lasts, in the case of Manchester, from two to four 
hours.” (Cf. Déagram 20; also Diagrams 4 to 12.) 

“After a heavy and long-continued rain, the sewage 
way become so dilute as to be within the Mersey and 
f:well standard immediately after passing through the 
settling tanks. Such an effluent would not need to be 
treated, and consequently such a storm should afford a 
period of rest to the filtration area.” 


I should like to take this opportunity of point- 
ing out that a filter effluent and a dilute storm 
sewage, each showing less than 0-1 part albuminoid 
ammonia and 1:0 part “oxygen absorbed” per 
gallon (M. and I. Standard), are very different 
things. Although I have not yet actua'ly 
tested the point directly,. I should expect 
(from many experiments on the aération of efflu- 
ents) a dilute storm-water sewage, showing 6-1. 
part albuminoid ammonia and 10 part “oxygen 
absorbed” per gallon, to putrefy on incubation— 
i.e., to be unfit to run into a reservoir like the 
Manchester Ship Canal. (I shall investigate this 
point experimentally later.)* G.M. 


A storm has the effect of cleansing the sewers. Hence 
for some time after a storm the results given by the 
filter beds are somewhat better than usual. 


The authors draw the following conclusions from these 
storm-water experiments :— 


“7, Provision must be made for the storage of 
the first flush of sewage** at the beginning of a 
storm. . 


“9. It is probable that accelerated treatment may 
be commenced about two hours after the augmented 
flow has begun to reach the works. 


“3 Adequate purification of storm water (2.e., 
purification such as will make the storm water 
effluent stand the incubator test) can be effected by 
short double contacts, or in the case of extreme 
dilution even by single contacts, the length of the 
cycle being inversely proportional to the flow of 
the sewage. 

“4, When, after a storm, ordinary treatment is 
resumed, the beds have been proved by experiment 
to show no decrease in purifying efficiency.” 





* Note.—Since the foregoing was written, I have diluted 
a few sewages with tap water down to the M. and [. Stan- 
dard of albuminoid ammonia -(and to less than the pro- 
portionate figure for “oxygen absorbed” in most of the 
eases), and have found that they all became putrid upon ~ 
incubation.—-G. M. (May, 1902). 


** Since the Report was published, I understand that the 
separate treatment of the first flush has been decided upon 
as being the best method, and so the question of storage 
falls aside. 

G. M. 


And again :— 

“The problem of the treatment of storm water 
appears to resolve itself into providing a system of 
rapid treatment continued for a limited time.’ 

Experiments were therefore made to see whether a 
bed would effect purification if worked for a limited 
period in cycles of much shorter duration than the 
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normal, an extended period of rest being afterwards . 


_ allowed. The results of these experiments were satis- 
factory. Mr. Fowler comments on the point that a long 
rest means an increase of nitrate in a bed, and therefore 
a temporary augmentation of its purifying power. 


BENEFICIAL EFFECT oF THE EFFLUENT ON THE 
WATER OF THE Sutp CANAL. 


A long series of determinations were made by the 
incubator test, to determine the effect of mixing one 
volume of Ship Canal water with one volume of a mix- 
ture of the four effluents obtained from beds B and D 
in the course of the day. The result was that the 
effluents clearly improved the quality of the Ship Canai 
water, the nitrate in the effluents exerting an oxidising 
action upon the impurities in the water. 


Tt is not stated in the Report whether the above 
effluents from B and D underwent any aération 
before being mixed. But, even if they did to some 
extent, [ do not think this would appreciably 
detract from the value of the ce oa 


VoLUME AND CHARACTER OF THE MANCHESTER 
TRADE REFUSE. 


_ This subject is reviewed and the following conclusion 
1s arrived at :— 


“The total quantity of prospective trade refuse from 
all sources does not amount to more than 10 per cent. of 
the total estimated future sewage flow. The effect of 
this trade refuse on the purification process is not. there- 
fore likely to be of a serious character.” 


In a list which is given in the Report, showing 
“the nature and volume of the trade effluents 
which may in future be admitted to the sewers” 
(a volume of 2,570,000 gallons is allowed for), no 
mention is made of iron liquor. If iron liquor is 
not to be allowed in, the life of the filters will be 
lengthened (see Appendices E and F). This 
section is not so clear as the rest of the Report, 
and it is not quite evident from it whether it is 
proposed to exclude any trade effluents from the 
sewers, and if so, which trade effluents. 


TEMPERATURE OF SEWAGE AND AIR. 


Pages 51—52 of the Report give a number of readings 
of the temperature of sewage and air at different seasons 
of the year, as measured at Davyhulme. During the 
winter months the sewage was warmer by about 10° 
Fahr. than the air, the average temperatures of the 
sewage at the outfall, from December, 1898, to April 14th, 
1899, being 55°9°, 52°9°, 54°6°, 57'9°, and 54°3° Fahr. From 
January 24th to February 6th, 1899, very cold weather 
was experienced, ice being formed on the experimental 
beds. But “on no occasion has any difficulty been 
experienced through the small layer of ice which has 
formed on the surface of the beds. The comparatively 
warm sewage at once melts the ice, and finds its way 
into the bed.” 


MANCHESTER EXPERTS’ CONCLUSIONS 
AND RECOMMENDATIONS. 


These are summed up on pp. 35-38 of the Report, and 
should be read as they stand. . : 


SUPPLEMENTARY REPORT. 


On 22nd December, 1899, 7.c., seven weeks after the 
issue of the foregoing Report, a Supplementary Report 
wasissued confirming and extending the results previously 
obtained. This contains correspondence between the 
Manchester Rivers’ Committee, the Experts, the Local 
Government Board and the Mersey and Irwell Joint 
Committee. The Experts adhere to their original 
recommendations. 


Appendix B of the Supplement consists of a number 
of further interesting experimental results from Mr. 
Fowler, obtained down to 13th December, 1899; as 
before, these are illustrated by diagrams. Those dealing 
with tank sludge and suspended matter in septic tank 


6128. 


c2 


liquor will be referred to n the last part of this critique. 
Pages 13-16 are full of details of the methods of 
working the filter beds, so as to get at the most 
economical plan; eg., on page 15 it is mentioned that 
the efiluent on the Pra e: bed D was allowed 
to stream slowly through the bed all the time, with 
the object of saving labour Pages 17-18 detail 
experiments on the mixing of the effluents from C and D 
(the mixed effluent being always kept up to the Mersey 
and Irweil standard, and also withstanding the 
incubator test), so as to economise filter-bed area, In 
conclusion, the following three paragraphs from Mr. 
Fowier may be quoted :— 

“rhis result (obtained by the mixing effluents from C 
and D) is of great importance, as showing that only one- 
fifth of the total acreage (of the proposed new beds) need 
be at the lower level.” 


“An area of 60 acres will give ample margin for one 


day’s rest in seven, even when the average dry weather 


flow is taken at 30,000,000 gallons. The present average 
dry weather flow is found by measurement to be 
26,300,000 gallons. A further margin is afforded by the 
25 acres of storm beds, which will need to have at least 
two fillings per day put upon them, in order to maintain 
their efficiency.” 


“The above experiments all lead to the conclusion 
hat, for economical treatment of sewage in bacteria 
beds, it will be found advisable to effect a high degree of 
purification in a certain portion of the sewage, and mix 
nA (effluent) with another portion less effectively dealt 
with. 





The Manchester Reports thus prove quite 
clearly that from the time when open septic tank 
liquor came to be treated on the filter beds (or, at 
least shortly after that time), a satisfactory 
effluent was obtained. A reference to Appendix 
A, which gives the detailed analyses of a few 
samples drawn on December 5th, 1899, and 
January 3rd, 1900, shows that the final effluents 
at those dates were excellent. There was an un- 
avoidable delay in the analysis of the second <et of 
these samples, but this does not affect the general 
point. It would, of course, be foolish to draw 
any conclusions from one or two analyses; but, 
so far as these go, they corroborate the results in 
the Reports. 

On page 8 of the foregoing summary, the com- 
parative evenness in composition of the open tank 
liquor as compared with sewage, both with re- 
spect to “oxygen absorbed” and acidity or alka- 
linity, is noted. But it was thought advisable 
to further estimate the amount of organic matter 
(as measured by the organie nitrogen) which the 
tank liquor contains, and therefore seven further 
samples, drawn at different dates—most of them 
by Professor Boyce—were tested for this. The 
results are given in Appendix B. They substan- 
tiate the very even composition of the liquor, and 
also the fact that—fortunately for the Manchester 
filter-beds—the liquor is weak. Broadly speaking, 
it does not contain more than four parts of total 
combined nitrogen per 100,000, two parts of this 
being organic nitrogen and two parts ammoniacal 
nitrogen.* The beds have thus a comparatively 
light task to perform, so far as the destruction of 
organic matter is concerned.t 


The next point to consider was: Given this 
good effluent, at what cost to the tank and filter- 
beds was it being produced, 7.e., how quickly was 
the tank sludging up, and were the filter-beds 
being choked at all, and if so, with what kind of 
sludge ? 





*Had the liquors been analysed immediately 
they were withdrawn from the tank, the ammonia- 
cal nitrogen would have been somewhat less and 
the organic nitrogen correspondingly more than is 
shown by the actual figures in the appendix. 

tSewage from different places varies so greatly 
that it is rather hard to say ‘how much organic 
nitrogen an average tank liquor would show. Pro- 
bably three to four parts of organic nitrogen and 
three to four parts of ammoniacal nitrogen would 
not be far wrong. 


Supplement 


p. 18 


p. 19, 


Supplement. 


p. % 


p. 10, 
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1, DESTRUCTION OF SLUDGE IN THE OPEN SEPTIC 
TANK, AND SLUDGING UP OF THE TANK. 

Mr. Fowler, I understand, calculates that the 
Manchester tank, in which the stay of the sewage 
has been only 16 to 11 hours, destroys about 30 
per cent. of the original sewage sludge. Careful 
calculations on the same subject have alsa been 
made by the sewage authorities at Leeds, where 
iwenty-four hours is allowed for the “septic” 
action, and where it is considered that nearly 50 
per cent. of the total sludge is dissolved. But both 
Mr. Frye and I feel that this point—one of the 
most important of all as regards sewage treatment 
—requires further experimental investigation. No 
two sewage sludges are likely to dissolve in a tank 
to the same extent. 

As already stated, the Manchester open tank 
was cleaned out in May of this year, being then 
two-thirds full of sludge. But the rate of the 
flow of the sewage through it had varied. For 
tne first eight months it had been about 1,700,000 
gallons per twenty-four hours (giving a stay of 
about sixteen hours in the tank); while on Octo- 
ber 18th, 1899, the screen at the.entrance to the 
by-pass from the main sewer was removed, causing 
a flow through the tank of 2,500,000 gallons in 
twenty-four hours (equal to a stay of eleven hours, 
in the tank). ‘Then, from October 4th to 3st, 
1899, 279 barrows of garbage (collected from the 
mechanical screens at the entrance to the works) 
were tipped into the tank, but this had to be 
stopped, as the destruction was not sufficiently 
rapid. Between October 31st and December 13th, 
however, it is stated that a very large portion of 
the garbage had disappeared, the disintegration of 
matches, paper, etc., being plainly visible. 

Under these circumstances, combined with the 
fact that the tank received sewage from a by-pass 
which was Ift. 6in. above the invert of the sewer, 
any detailed criticism as to the rate at which the 
tank would sludge up under normal conditions is 
hardly possible. So much suspended matter was 
latterly coming away in the tank liquor (and lodg- 
ing on the first contact bed) as to show that the 
tank should have been cleaned out at an earlier 
date than it actually was. 

Mr. Fowler states that determinations of this 
suspended matter made on different days gave 
numbers ranging from 4°9 to 11°6 grains per gallon, 
of which 55 per cent. was mineral matter. He 
apparently argues that, since nu permanent de- 
crease in capacity has been observed for a long 
time in the Roscoe filters, which receive chemi- 
cally-precipitated cffluent containing 1:35to 40 
grains suspended matter (60 per cent. of which is 
mineral), the same thing would hold here. But 
I think this would be better for further proof, be- 
cause of the iron in the open septic tank effluent. 

The length of life of the open septic tank, there 
fore, under ordinary conditions has stili to be 
demonstrated. 

Appendix C gives the results of the analysis of 
a sample of the Manchester tank sludge made by 
Mr. Frye. It contains, as might be expected, 
more sand than the sludge from filter-bed Q. 


2. WERE THE Finter-Bups, Espectanty tun First 
Contact Brps, Berne Cuoxrp vp AT ALL, 
AND, IF SO, WITH WHAT? 


_The presumption is, of course, against any appre- 
ciable choking, at any rate, of the second contact 
beds, judging from the excellent quality of the 
effluents. But it was thought well :— 

(a) To make a direct test of the aération of the 
beds (I should mention here that the idea of 
extracting the gases from a filter bed was oricin- 
ally due to Professor Ramsay). : 


(5) To examine the material of the filter-beds 
for sludge. 


(a) Aération of the Filter-Beds. 


ApprnDIx D gives the results of a direct test 
of this, ze. it gives the analyses of eight samples 
of gas drawn from the interior of several of the 
filter-beds. Without going into minute detail, 





I cannot conclude this without expressing my 
thanks to Sir Bosdin Leech, the Chairman of the 





first contact beds A and C, on December 5th, 
1899), down to the depths given, were very fairly 
aerated, 2.¢., oxygenated, on the dates mentioned. 
The most striking difference is between the first 


same bed on January 3rd, 1900; on the latter 
date its aération was very much better. Between 


|| those two dates, however, bed A had had a week’s 


rest, which doubtless accounts for the improve- 


fi ment observed. 


(b) Examinaticn of the Filter-beds for Sludge. 


In Arprnpix E are to be found the analyses of 
four samples of filter-bed material (three from. 
first contact bed C and one from Cameron bed 
No. 3), and also analyses of the fine mud which 
that filtering material now contained. It will be 
seen that the greater part of this mud was at the 
top of the bed, but that it was gradually finding 
its way through. In connection with EK, APPEN- 
pix F should also be read, which gives data on 
the amount of iron and the state of that iron in 


ij the sewage, open and closed septic tank liquors, 
Hi and first and second contact bed effluents. The 


points thaz strike one most here are :— 


1. The large amount of iron in the Man- 
chester Sewage. 

2. The very large amount in the open 
septic tank liquor before the tank was 
cleaned- out (and the same applies to the 
closed Cameron tank still). 


3. The fact that as much as 1:5 parts of 


the first contact bed, while almost none 
escaped through the second contact bed. 


4. The fact that the iron in a sewage (i-e., 
tank liquor) settles relatively more slowly 
than the other solids. 


It is, therefore, evident that this part of the 


i Manchester inquiry is not yet completely solved. 


It looks as if either more tank accommodation 


ij were necessary, or some rough and easily renew- 
Hi able filter between the tank and the filter beds 
[| proper, so as to prevent any appreciable amount 
i} of iron—and, with this, fine grit—passing on to 
‘i the first contact bed. By one of these means the 


iron per 100,000 were latterly coming through 
| 


“life” of the first contact beds would undowbtedly 


! be greatly prolonged. 
{i In conclusion, it may be well to sum up shortly 
{ the main points of this criticism : 





1. That the Manchester experiments, so far 
as they have gone, are most valuable, 


2. That, from a chemical point of view, an 
excellent effluent is produced; and that the 
presence of the very large quantity of tarry 
matter has, so far, had no prejudicial effeot 
upon this. 

3. That it might be desirable to have some 
further data as to the first contact beds main- 
taining an average capacity of one-third of the 
empty tank capacity. 


4. That the freeing of the tank liquor from 
suspended matter, and from all but a small 
quantity of iron, has not yet been accom- 
plished to the extent which is desirable. 
When this is done the “life” of the first 
contact beds will be much lengthened. 


Rivers Cemmittee, and Mr. Fowler, who have 
been kind enough to give every facility to Mr. Frye 
and myself in the course of this inquiry. And my 
hearty thanks are due to Mr. Frye for his work in 
connection with it. Nearly all the analyses rela- 
ting to the iron and sludge were done by him, and 
he has also made many valuable suggestions, the 
substance of which is given in these pages. I 
should also add that the analyses of the tank 
liquors and effluents (Appendices A and B) were 
made by Mr. R. B. Floris. 


Ealing, July 10th, 1900, George McGowan. 


these analyses show that the beds (excepting the sy 


. 


contact bed A on December 5th, 1899, and the | 


Parts per 100,000, 


Ammoniacal Nitrogen - - 101 0-18 
Albuminoid - 0°20 0°08 
Nitrite - trace. None. 
Nitrate - 0°42 1°40 
Total Nitrogen by Kjeldahl - 1:79 1°65 
“X” Nitrogen. - 0°16 + None. 
Total Organic Nitrogen - 0°36 t 0°08 
Oxygen absorbed at once” - 0°36 0°16 
wpe » hours, - 1:94 0°72 
Oxygen absorbed after 5 days — — 
Incubation. 
Slight earthy smell | No smell after in- 
after incubation. cubation. 
Chlorine - 13°18 13°14 
Remarks - - | Twohours’ contact. | One hours contact. 
Liquid almost Almost no sus- 
colourless, with pended matters. 
copious. — green- Slightly opales- 
brown flocculent cent. Earthy 
deposit. Slight odour. Nearly 
tarry odour ; neutral. 
alkaline. 
GASES. 
Cubic centimetres per litre 
at N.T.P! 
Carbon dioxide (free) - 55°0 40°7 
yOxygen - 1:0 2°6 
Nitrogen - - 17-7 16°2 


mal 


APPENDIX A. 








Corresponding Samples 


Drawn Tuesday, December 5th, 1899. 





Effluent from 
1st Contact Bed C. 
Analysed 
December 6th. 


Effluent from 


2nd Contact Bed D. 


Analysed 


December 6th. 











+ 











Corresponding Samples 


Drawn Wednesday, January 8rd, 1900. 


Open 
Septic Tank 


Liquor, Analysed 


January 9th.* 





Effluent from Effluent from 
1st Contact Bed C. | 2nd Contact Bed D. 
Analysed Analysed 


January 8th.* 


January 9th.* 


*Analyses unavoidably delayed. 





1°91 


0°74 (approx.) 


None. 
2°57 
+ None or 0°20 
+ 0°74 or 0°94 
1:98— 
5°68 
3-09— 


Tarry smell after 


incubation. 


10°02 


Considerable black 


sediment. The 2+ instead of 2 
filtered liquor hours’ contact. 
was slightly yel- Clean and tarry 
low. Tarrysmell;} odour. Copious 


alkaline. 


transferring the effluents into the gas apparatus. 


0°66 
0715 
None. 
0°58 
1:33 
t None. 
t 0-15 
0°30-— 
1:03 
0°24— 


Slight tarry smell 
after incubation. 


9°96 


This, sample had 


green-brown floc- 
culent deposit. 


Slightly acid | 
from carbonic 
acid. 


53°9 
09 
19°6 








* This bottle had been mercury-jointed since 4th January, 4 
+ This is probably an error in the analysis; there would almost certainly be some ‘ X ” nitrogen present in 


the tank liquor and a little in the effluents. F 
+ Note.—These figures for the oxygen must be a little higher than the reality, owing to slight acration while 


0°28 
0°05 
None. 
0°67 
1°25 

? 

? 
0-06— 
0°55 
0°05— 


Earthy smell after 
incubation, 


9°86 


Fairly average sam- 
ple. Bed running 
all the time. 

Clean and colour- 
less, like tap 
water; contained 
afew tiny worms. 

Slightly alkaline. 


Note.—It will be observed that in every Hfluent there is a reserve of Nitrate. 


42°2 
1°4 
18°3 





Mersey and 


Irwell 


Standard. 


012 


(G. M., May, 1902.) 





APPENDIX B. 





AMMONIACAL AND ORGANIC NITROGEN IN MANCHESTER OPEN SEPTIC TANK LIQUOR, 1900. 





Sample drawn - =| March ié6 - March 21 
a analysed - - - ae pee) eee 
| 
Parts per 100,000; 
Ammoniacal nitrogen - - 2°64 2°30 
Organic nitrogen - - 1°67 | 1°81 
ToTAL NITROGEN - - - 4°31 4-11 


























All the above samples had a strong tarry smell, and the first six of th 
drawing of the sixth and seventh samples the tank was cleaned out, and the las 


This (average) sam 


APPENDIX C. 


Awatysis or MancuesTen Open Sepric TANK SLUDGE. 


use. At the inlet end the sludge was of 


black. It contained both animal and vegetable fibre, and sme 


figures were obtained :— 


le was drawn when the tank was being cleaned out 


a brownish colour, and very so 
It strongly of waste coal-tar products. 





Moisture - - - 
Matter volatile above 110° C 


Non-volatile matter, insoluble in 


“hydrochloric acid 


Non-volatile matter (other than iron), soluble in hydrochloric 


acid 


Tron (calculated as melallic iron) - 


Sulphur present as sulphate 
Sulphur present as sulphide 








* Note.—The iron was, of course, not 
given for either the moisture or volatile matter 1s 


} 











Calculated for 
been. the dry sludge. 
Per cent. Per cent. 
81°00} — 
6°98 86°7 
4°90 25°8 
} = 45°1 
3°67 19°3 
3°09 15°8 
Trace. Trace. 
0°45 2°4 
100°0 100°0 














‘ March 23 March 29 April 5 April 20 June 15 
A ecb yak ra: PS 
(This sample 
was delayed 
in transit.) 
2°81 2°51 3°20 2°38 2°91 
1°29 1°88 0-89 2°37 0°69 
4°10 4°39 4°09 4°75 3°60 
\ 


em showed a considerable black deposit containing iron, Between th2 
t sample had very little deposit. 


in May 1900, after fully fourteen months’ 
lid, but at the other end thin and quite 
The following 


not present as metallic iron, but as sulphide and hydroxide. Hence the figure 
not absolutely correct, 


APPENDIX D. 


ANALYSES of GASES drawn from the interior of the Manchester Filter Beds. 


Samples 1, 2, 3, and 4 were drawn on 5th December, 1899 ; 5, 6, 7 and 8 on 3rd January, 1900. 















































No. 5. No. 6. 
No. 1. No, 2. No: 7. No 8. No. 4. Prom eed 
3 From 2nd 
From 1st From ist ps heeodeer oN From 1st From 2nd saree: ane ‘\Coptact Bed D. 
_ |Contact Bed A,) Contact Bed C,) “yx.9m upper _ Contact Bed A.} Contact Bed. downdhelped Near lower 
4 | about middle | about middle | 1g of B ree a From lower | From middle and end of Bed 
<q of Bed, and of Bed, and about tat end of Bed and} of Bed, at 2-Srddncross (haa about half 
— © | atadepth of | ata depth of | Voy across it about half a depth of it. at a depth of| Way across it, 
72 2 feet. 2 feet. as i depth St way across it, 2 feet. 1 foot 4 Se at a depth of 
= Bed had rested; Bed had rested of oe at a depth of | Bed had rested seeinesslinaniall 1 foot 4 inches 
a 33 hours 50 minutes | Bed ne d ‘eiate al 2 feet. 1 hour Dee Se otal ‘lapproximately. 
2 | (usual rest is | (usual rest is | Sear Bed had rested} (the usual amie Bed running 
g 3 hours). 1 hour). | (the usual Like 3} (instead of time) oe ria as above. 
=) G . 
x Hefore realliey) Le URE) to be refilled, 
| 
By Volume. 
Carbon Dioxide | 0°04 4-4 58 23 3°5 40 31 3°2 
| } 
Oxygen - 20°95 | 10°8 12°0 18°9 15°9 176 16°0 148 
Nitrogen - - | 79°01 848 82°2 78°8 80°6 78°4 80°9 82°0 
Methane - None - Not tested for, since none was found in No 1. - 
100°0 100°0 100°0 100°0 100-0 | 100°0 100°0 100°0 





No. 3 


From Roscoe 
Bed (cinder). 
From about 
middle of Bed. 
at a depth of 
23 feet. 
Bed had rested 
3 hours 
(2 hours is the: 
usual time). 


4°6 
14°5 
80°9 


100°0 





APPENDIX E. 





STATE OF THE MANCHESTER FILTER BEDS AS REGARDS SLUDGE. 


The bed which has been mainly examined is the First Contact Bed C. This, it will be remembered, dates from April 13th, 1899. 





Bed C. 


(1). Sample drawn 


for four hours. 


by 
Mr. Fowler 3 inches below 
surface, about middle of | 
bed, on March 21st, 1900. | 
The bed had been run off 


{ 


| Bed C. 





same conditions as 
but 1 foot below surface. 


(2). Sample drawn under 


(1); 


Bed C. 


(3). Sample ;drawn_ by 
»Mr. Frye on April 20th, 
4 inches from the bottom. 
The bed had been resting 
for a week. This had a 


‘ sewage smell. 


| Cameron Bed No. 3. 


(4). An average sample 
drawn by Mr. 
April 20th. 
Nitro-benzene. 


rye on 
This smelt of 





Moisture - - 


*Fine Mud - 


Clinker and coarse Sand 


Sulphur as Sulphide 


Total Sulphur 


* Analysis of the above dried muds.—These muds were obtained by gently and repeatedly stirring up the 


“it 28-20 


10°05 (by dif.) 


61°70 68°32 58°81 
- | Trace. Trace. Trace. 
, | 0-05 0-08 | 0-09 
ots een, & 100°0 sa 


27°20 


4°40 (directly) 


37°30 


3°30 (directly) 


41:00 


3°33 (directly) 


55°65 


0°02 


100°0 





water in a mortar, until the liquid ran off clear, or nearly so. 


Volatile matter - 


- 45°10 


tIron, calculated as Ses- 


quioxide 


Sana, ete. (by dif.) = 


+ Ten parts of sesquioxide of iron are equiv 
than the sesquioxide ; the amounts of “sand, etc.’ 


- 24°71 
- 30°19 
100°0 





45°40 45°20 

24°20 18°80 

30°40 36°00 
100°0 100°0 





44°50 


23°40 
32°10 











100°0 


clinker with small quantities of 


Tank 
Sludge. 


40°6 


22°60: 
36°80 


100°0 


alent to 7 of metallic iron. The iron was no doubt present for the most parts in a less oxidized from 
as given above. are therefore below their true value. 


235 


APPENDIX F. 








IRON in the MANCHESTER SEWAGE, Open Septic Tank liquor and Filter-bed effluents at different dates. 














SERIES I. 
OPEN SEPTIC TANK Liguor. 
1900. 
Parts per 100,000. Le i ee | ai - i) =n FSR 
March 21 and 29 
March 23. (mixed). June 15. 

Fine Grit - - - - - - - 4-0 2°82 1°21 
Tron in colloidal and true solution, | 
given as metallic iron - - - - 1°33 

| 6°58 1°64 
Tron in suspension - - - - - 5°81 | 











Notes.—1, The “iron” also includes any alumina present. 

2. Between March 29th and June 15th the tank had been cleaned out, and the difference in the figures for iron is at once apparent. The 
«difference in the appearance of the samples was equally marked ; the earlier ones contained much black iron sediment, whereas in the sample of 
-June 15th there was hardly any. 





- 





SERIES 2, 3, AND 4. 


When the samples of Series 2 were drawn by Mr. Frye, the open tank was being cleaned out. Hence a sample of liquor from the closed 
Cameron tank was taken instead. 
The “iron” in these series does not include any alumina present. 


— 

















eel Effluent from Effluent from 
Parts per 100,000. Sewage. Open tank. Closed Cameron bi Bed Bed D. 
(2.) 
9th May. 
Tron in suspension - - - - 0°56 -- 4°16 0°40 0-12 
iron in colloidal and true solution - 0°34 _ 0°84 Trace Faint trace. 
0-90 4. 5°00 0°40 gic as 





The open septic tank had now been re-started for 3} weeks, but it was not yet properly septic. 























3.) 
11th June. 
[ron in suspension -~— - - =| 13°42 0°68 2°44 0°46 0°05 
(ron in colloidal solution- - = -/| 0°46 0°46 | 
\ o°-76 Trace Trace 
fron in true solution - - - 0°12 0°06 J 
| 14 00 1:20 3-20 046 ‘ 0-05 
There had obviously just been a heavy flush of iron liquor into the sewage. 
((4.) 
1dth June. 
ron in suspension - - - - 2°54 0°46 9-20 1°82 0-10 
ron in colloidal solution . - 0°26 0°81 0.80 0-12 a 
ron in true solution - - - Trace 0°03 Trace — — 
2°80 1°30 10°00 1°44 0°10 














There had been rain just before these last samples (Series 4) were drawn, and the sewage was at nearly twice its normal flow. For this reason the 
ron in the sewage.is probably only half what it would have been normally. The other samples are not affected by this. 


SERIES 5. 
‘(a). Manchester Sewage. Average sample of six days, taken every hour from June 11th, 1900, 9 a.m., to June 17th, 6 a.m. 


(b). Open Tank Liquor. Average sample of sia days, taken exactly like the sewage above. [{N.B.—The tank was not yet properly septic.] 


(c). Average sample of all the emptyings from First Contact Bed CO on June 14th, 15th and 16th (i.¢., throughout three days). Samples were in this 
ase taken every five minutes while the bed was being emptied. 


(a). Average sample of all the emptyings from Second Contact Bed D, taken for three days in exactly the same way. 














Parts per 190,000. Sewage. Open Tank Liquor. Effluent from Bed C. Effluent from Bed D. 
Grav. Vol. Grav. Vol. Grav. Vol. Gray. Vol. 
Total Iron - 2 - - - 8°76 5°20 1°54 114 1°51 108 0°24 0°06 
Solids in Suspension - - - 61°5 7-52 3°20 2°50 
Solids in Solution - - - 755 76°88 77°20 79°92 
j | 














‘OTES.—1. These average samples were taken in equal quantities, not according to rate of flow ; but the results given by Mr. Fowler in Annual Report 
for the year ending March 27th, 1901, p. 33, show that the difference between the samples taken in this way and others taken according 
to the rate of flow is not very striking, at any rate in dry weather (May, 1902). J ‘ eas ’ 

2. The volumetric estimation gives the iron proper. The difference between the gravimetric and volumetric gives the alumina, calculated 
as iron. : i 4 

%. When the samples from Beds C and D were taken, the beds had only been working fora week, since resting for a fortnight, and one foot of 
material had been removed from Bed D during the rest. The depth of material in D was therefore two feet. 

4. The'amount of iron in the Manchester sewage is much greater tian we had supposed. 


The mud (under the microscope) was seen to be com- 
posed of very small particles. It contained some fibre, 
but not anything like so much as Mr. Frye finds in the 
mud of the Leeds beds, which are treating crude sewage 
there. The chief differences between the Manchester 
and Leeds filter-bed muds are :— 


MANCHESTER. LEEDS. 


Reddish brown. 
Pulpy. 


Finely divided. 
y Very fibrous. 


Slightly fibrous. 
Further, on drying, the Leeds mud shrank consider- 
ably, and could be shaken off the coke, whereas the 
Manchester mud adhered to the clinker so strongly that 
it could only be got off by boiling water and rubbing. 
The Manchester sludge was the more easily washed off 
when wet. 

Tt will be seen from the above figures that the per- 
centages both of fine black mud and of iron got less, the 
deeper down in the bed the samples were drawn At 
the bottom of the bed ©, on April 20th, the clinker amelit 
very badly. This, I think, shows that the bed was not 
in a satisfactory condition at that date, although it had 
rested for a week. The upper samples had only an 
earthy smell. 

All the above “muds” agree very nearly in composi- 
tion, and, as Mr. Frye has already pointed out, this 
looks as if the organic matter of the mud was broken 
down nearly as far as it could be under actual working 
conditions. The same thing is noticeable in the muds 
from the Leeds beds, 1.e., they agree in composition 
among each other, but in these the percentage of volatile 
matter is higher than in the Manchester samples (about 
55 per cent. as against 45 per cent.). Another point of 
interest is that the Leeds Whittaker bed mud contained 
far more sulphide than the Manchester samples; Mr. 
Frye finds that, the greater the amount of sulphide, the 
more clogged this particular bed appears to be. 

A short examination of the foregoing figures in this 
appendix shows :— 


1. The very large quantity of iron that was 


| 
Chocolate brown. | 
| 
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being brought over by the tank liquor on to the 
first contact. bed, before the tank was cleaned out. 


2. The larger quantity of fine grit that was also 
being carried over under these circumstances. 


— 


3. That the liquor from the closed Cameron tank 


is also delivering much suspended iron, and re- 
quires to be cleaned out. Besides the iron in sus- 
pension, there is also more iron in solution in the 
closed tank liquor than in the sewage. 


4. That the average six days’ sample of sewage 
is very heavy both in iron and suspended matter. 


5. That when one compares the open tank 
liquor (six days’ sample) with the sewage (six 
days’ sample), the decrease in the iron is from 
100 to 17°6 Grav. or to 21°9 Vol.,* while the de- 
crease in suspended solids is from 100 to 12°2. 

The iron therefore does not deposit so rapidly 
as the other solids. Mr. Frye has found exactly 
the same thing at Leeds. 


6. That the two filter-beds C and D remove 
practically all the iron that is in solution in the 
liquid going on to them; and, by the time the 
final effluent has left the second contact bed, 
something over 90 per cent. of the total iron of 
the sewage has been removed (by tank and beds 
together). Further, the iron that is left in the 
effluent is practically all in suspension. This 
result in quite in agreement with those which Mr. 
Frye has obtained in the same manner from the 
contact beds at Leeds. 

George McGowan. 


Ealing, London, W. 
July, 1900. 


_ *WNote—The gravimetric estimation gives oxide of 
iron, alumina and alkaline earth phosphates together, 
while the volumetric gives iron alone. 


PROVISIONAL NOTE ON THE BACTERIOLOGICAL QUALITIES OF CRUDE SEWAGE AND 
SEWAGE EFFLUENTS AND THE QUESTION OF STANDARDS IN RELATION TO POTABLE 


AND NON-POTABLE STREAMS. 


Dr. Hovsron. 





THE BACTERIOLOGY OF CRUDE SEWAGE. 


Toran NumBERs. 


Crude sewage usually contains at least one million 
bacteria per cc., and not uncommonly more than ten 
million. Of these a large proportion are capable of 
growing in the laboratory at blood heat. 


But as this proportion of the several sorts of sewage 
microbes which together go to make up the total number 
of bacteria in a sample does not necessarily remain con- 
stant throughout the complex changes leading to the 
ultimate purification of the sewage, only a limited 
amount of reliance can be placed on estimation of total 
numbers. For example, different processes of sewage 
disposal, all yielding fairly comparable results as re- 
gards the total number of bacteria in their respective 
effluents, may yet differ one from another in marked 
fashion in respect of the sorts or kinds of bacteria (and 
their relative abundance) which together went to make 
up the total number in each of the several effluents. 


B. Cott. 


The number of B. Coli (or closely allied forms) in 
crude sewage is apt to be at least 100,000 per cc. B. 
Coli is an intestinal bacterium, which may be patho- 
genic, and certainly its presence serves as an index of the 
probable presence of other and perhaps more objection- 
able bacteria of excremental sort. Hence enumeration 
of B. Coli in crude sewage and effluents may be con- 
sidered highly important. If B. Coli is present habitu- 


ally in from ino00 to TH0,000 Of, pavacc, of. raw 
sewage, and is absent, as has been alleged, in the bac- 
teriological contents of as much, it may ‘be, as 10 to 
100 cc. of a pure water, this biological test is one of 
extreme delicacy. In connection with this test, as also 
with others, it is important to determine the number 
of such organisms per cc. A mere statement of their 
presence or absence is of little value. 


Apart from the proof of its direct association with 
human ailments, any microbe pathogenic to the iower 
animals must be regarded with some suspicion as a pos- 
sible cause of harm also to the human subject. But the 
more’ highly specialised forms of the Coli growp would 
seem to be connected—in some cases obscurely, in 
others in more certain fashion—with the occurrence of 
definite morbid processes in man. 


In brief, this B. Coli test must be regarded as of 
great importance: in the first place, because the pre- 
sence of B. Coli serves as an index of the possible pre- 
sence in the medium yielding it of other and more objec- 
tionable microbes ; secondly, because certain strains of 
B. coli are distinctly pathogenic in the case of lower 
animals ; and last, but not least because there is ground 
for considering that B. Coli may play a réle in the 
causation of human diseases. 


B. Entertripis SPOROGENES (KLEIN). 


The number of spores of B. Enteritidis Sporogenes in 
crude sewage is usually at least 100 per cc. Avoiding 
matters which may be open to controversy, it is at the 
least certain that cultures of B. Enteritidis Sporogenes 
May be, and often are, extremely virulent to guinea- 
pigs. Further, there is evidence, according to Dr. 
Klein, that B. Enteritidis Sporogenes has been casually 
related to certain epidemics of acute diarrhoea in the 
human subject. 

This B. Enteritidis Sporogenes test is one of easy 
application, and gives some indication of the total 
number of spores of anaerobic bacteria of all sorts 
present in the substance under examination. The B. 
Coli test is performed under aerobic conditions, and the 
B. Enteritidis under anaerobic conditions. It seems 
most important to have an anaerobic as well as an 
aerobic test, and for this reason alone the continued use 
as a routine measure of the B. Enteritidis test is de- 
sirable. . The fact of its being a sporing anaerobe 
weakens somewhat the usefulness of the test as an in- 
dication of recent contamination in connection with the 
bacteriological examination of potable waters. But 
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such an objection, for manifest reasons, does not apply 
to sewage effluents. 

Incidentally it is of interest to note that the spores 
of B. Enteritidis are absent from as much as 100-500 ce. 
of a pure water, are present only in sparse numbers in 
virgin soils, but are present in great abundance in soils 
polluted with matters of excremental sort. 


SvrREPTococcr. 


The number of streptococci in crude sewage would 
seem to be at least 1,000 per cc. 

Speaking of streptococci as a class, 
reference for the moment to sewage 
would appear that :— 

They are delicate micro-organisms, and readily lose 
their vitality and die. 

They probably are little prone to. enter on a sap- 
rophytic phase or to multiply to any great extent, if at 
all, under such conditions. 

They are present in the intestinal discharge of animals. 

vt comprise micro-organisms of highly pathogenic 
sort. 

They are seemingly absent from relatively large 
amounts of pure waters and from virgin soils, but can 
be readily demonstrated in soils and waters recently 
polluted with excremental matters. 

Assuming the foregoing to be even approximately 
true, this streptococcus test is an important one. For 
example, if the streptococci met with in sewage are of in- 
testinal origin, and are of feeble vitality, their presence 
in any number in an effluent would lead to the inference 
that the “biological treatment” processes at work 
and responsible, as it were, for the production of such 
an effluent were not strongly inimical to the vitality of 
other and more hardy germs likewise of intestinal out- 
come. And in the latter category we would presumably 
be forced to include both the typhoid bacillus and the 
cholera vibrio. Quite the same could not be claimed for 
the Coli test already referred to since B. Coli is a 
more hardy germ than B. typhosus or the cholera 
vibrio. And it is worthy of note that this streptococcus. 
test could be applied with confidence to any effluent 
from any system of sewage disposal, whereas search 
for B. typhosus in sewage and sewage effluents must be 
regarded as an almost hopeless task, and the failure to 
demonstrate its presence no indication whatever of its 
real absence. Recently, however, Dr. MacConkey has: 
carried out an elaborate research, having for its main 
object the discovery of a simple and reliable method of 
isolating the typhoid bacillus from a liquid containing a 
mixed bacterial flora. Such a method would be of great 
value. 

The pathogenicity of sewage streptococci does not 
appear to have been established, but it is well known 
that virulent streptococci rapidly lose their pathogenic 
action when separated from the animal body and culti- 
vated on artificial media. Moreover, the failure to in- 
duce a pathogenic effect by the micro-organisms in the 
lower animals affords no sufficient criterion that the 
streptococci in question are harmless to man. 

But putting aside the question of pathogenicity, the 
test in its positive aspects must be regarded as an index 
of no mean value of the probable biological quality of a 
sewage effluent in relation to the possible spread of dis- 
ease, 


without special 
streptococci, it 


Gas Trsr ror InpicatiInc Presence or B. Cotz, 
B. Prorevs, AND OTHER GAS-FORMING BacTERIA. 

The aerobic (or facultative anaerobic) gas-forming bac- 
teria in sewage belong chiefly to the objectionable Coli 
and Proteus class, and a simple method of arriving at a 
rough estimation of the abundance of these microbes 
has been worked out. For example, ean cc. 
of crude sewage usually produces “gas” in gela- 
tine shake culture in 24 hours at 20°C., while 
the bacterial contents of as much it may be as 
100cce. of a pure water fail to effect a similar result. 
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This represents a remarkable biological distinction 
betweai raw sewage and pure water; and if, as seems 
likely, it can be shown that at any point between these 
two extremes the number of gas-forming bacteria affords 
a reliable index of the status of a liquid in respect of 
the degree of purification effected and its relative harm- 
lessness, the test is a valuable one. Indeed, if there 
exists a parallelism between the number of gas-form- 
ing bacteria and the putrescibility and harmfulness of 
effluents, it might even be claimed that this test is of 
singular importance. 

It would seem that no liquid containing these gas- 
forming bacteria in a minimal quantity can be 
considered free from the putrescible organic matter 
which maintains their existence. Theoretically this 
may be true, but practically the reduction of the putre- 
scible organic matter might in some cases be so rapid 
as perhaps not to allow of a corresponding reduction 
in the number of these microbes. 


INOCULATION. 


The injection subcutaneously of crude sewage even 
in moderate quantity into rodent animals, is always 
followed Iby a local reaction, and not uncommonly 
leads to a fatal result. Certain microbes isolated from 
the blood or tissues of such affected animal appear to 
be highly virulent, How far this is due to an exalta- 
tion of virulence of sewage bacteria due to their pas- 
sage through the animal, and how far it is a virulence 
proper, as it were, to the microbes previous to the 
inoculation, may be hard to determine. And it seems 
doubtful if these peccant microbes could readily be 
recognised in cultivations made directly from the 
sewage without resorting to the inoculation of animals. 
Nevertheless, it is of considerable interest to learn 
that even small quantities of crude sewage habitually 
contain germs of a sort virulent to rodents. As a 
routine test, however, the inoculation of animals could 
hardly be recommended. 


OruEn Txsts.* 

The enumeration of thermophilic bacteria, liquefying 
microbes, spores of aerobic bacteria, etc., although 
doubtless yielding results of considerable value, would 
seem to be of secondary importance to the tests already 
considered. 

In summary at this stage we note that crude sewage 
usually contains at least in 1 cc. :— 

1-10 million bacteria. 

100,000 B. Coli (or closely allied forms). 

100 spores of B. Enteritidis Sporogenes. 

1,000 streptococci. 

Further, that so minute a quantity as = OL acc. 
of crude sewage is usually sufficient to produce “gas” 
in gelatine shake cultures in 24 hours at 20°C., and 
that the inoculation of animals with crude sewage 
always lead to a local reaction, and not uncommonly 
results in death. 


THE BACTERIOLOGY OF SEWAGE 
EFFLUENTS. 


A large amount of information has been gained under 
this heading. The general outcome of the experiments 
may be summed up as follows :— 

ErrLuENTS *ROM ARTIFICIAL PROCESSES. 

The effluents from septic tanks, intermittent contact 
beds, continuous filtration beds, etc., contain an enor- 
mous number of bacteria. In some cases the percentage 
reduction of microbes in effluent as compared with naw 
sewage is striking. But as an effluent must be judged 
by the actual state it is in, and as the number of 
micro-organisms still remaining is nearly always very 
large, percentage purification would seem to be 
minor importance. In not a few cases the bacteria are 
practically as numerous in the effluent as in the raw 
sewage. 

The different kinds of bacteria and their relative 
abundance appear to be very much the same in the 
effluents as in the crude sewage.t+ Thus, as regards un- 


* Since writing this repert (Feb., 1901) other tests 
have sprung into prominence, notably, Dr. MacConkey’s 
useful bile-salt broth test. These will be dealt with 
in a separate report. 

+ That, however, some selective process is really in 
operation need hardly be doubted, although it might 
require special media and special processes ‘to prove 
it. 


desirable bacteria, the effluents frequently contain 
nearly as many B. Coli, proteus-like germs, spores of 
B. Enteritidis Sporogenes and streptococci, as 
crude sewage. In no case, seemingly, has the reduction 
of these objectionable bacteria been so marked as to be 
very material from the point of view of the epidemio- 
logist. No definite proof has been furnished that the 
effluents from bacteria beds are conspicuously more safe 
in this sense in their possible relation to disease than 
is crude sewage, Indeed, all the available evidence 
tends to show that they must be regarded as nearly, 
if not quite, as dangerous to health as raw sewage. 
In this connection we would again take note of the 
streptococcus test. If it be true that streptococci are 
more delicate germs than the typhoid bacillus, their 
presence in any number in the effluent would seem to 
indicate the possibility or probability of the enteric 
fever bacillus also surviving under similar conditions, 
and, in general, would lead us to infer that the bio- 
logical processes at work were not strongly inimical, 
if hostile at all, to the vitality of germs of pathogenic 
sort. 


The inoculation of animals with the effluents from — 


bacterial beds seems to show that they are nearly as 
pathogenic as crude sewage. 

In conclusion, and speaking in general terms, it is 
to be inferred that the effluents from bacteria beds are 
bacteriologically so impure that they may well be 
excluded from streams that are used for drinking pur- 
poses. Néed for this inference is the more to be re- 
greited since the same effluents often pass a reasonable 
chemical standard. Presumably the bacteria-bed- 
process is so rapid that the decline in the amount of 
oxidisable and putrescible matter in the sewage passing 
through is not accompanied by a corresponding reduc- 
tion in the number of bacteria ; and commonly the units 
of material composing the bed are of so large a size as 
to preclude the possibility of the mere mechanical 
separation of the germs. 


ErrLurnnts rrom Lanp TREATMENT. 

Much work has bean carried out as regards the bac- 
teriological examination cf land effluents, and the work 
is sufficiently advanced to call for a complete report 
within the next few months. In the meantime, some 
remarks on this subject of a provisional and general 
character seem advisable. 


It would appear to be possible with land of proper 
quality, and, by intelligent management, to obtain 
remarkably good bacteriological results: in some, 
although rare, cases, results so good that, apart from a 
knowledge of its source, the effluent might actually be 
regarded as a potable water of more than average 
purity. Generally speaking, however, the effluents 
from land, like those from bacterial beds, are not to be 
thought of as in a fit state to be turned into a potable 
stream. Unfortunately also, the ratios one to another 
of the different sewage microbes tend to remain fairly 
constant, no matter how great the purification may be. 
The bacteria proper, peculiar, as it were, to the soil, are 
seemingly either absent or present in small proportion 
only in these land effluents. Yet the sewage bacteria 
do not seem to destroy the soil microbes ; for exami- 
nation of the soil itself shows that the latter are present 
in abundance. On the other hand, when the soil is 
“vested,” some, at all events, of the sewage bacteria 
disappear. A broad parallelism would seem to exist 
between the chemical and bacteriological results ob- 
tained by land treatment of sewage. We may reasonably 
consider that this is due to the comparative slowness 
of the process allowing the bacteria in the sewage to 
decline in numbers side by side with the reduction in 
the amount of oxidisable and putrescible matter ; and 
in this respect land treatment would seem preferable 
to artificial filters. At the same time, it must be re- 
membered that the diminution in the number of bac- 
teria by land treatment must also be traced to their 
mechanical separation. The effluents from land usually 
contain B. Coli, spores of B. Enteritidis Sporogenes, 
and even streptococci. 

Tn conclusion, the treatment of sewage on land, 
although perhaps more satisfactory from the bacterio- 
logical point of view than its treatment in bacterial 
beds, would not seem to by any means entirely remove 
the danger arising from the discharge of effluents into 
potable rivers. 

In general summary it is to be noted that the effluents 
alike from land and from bacteria beds contain B. Coli, 
B. Enteritidis Sporogenes, and Streptiococei often in 


abundance, and that, therefore, they are not so modified 
bacteriologically as to allow of their safe introduction 
into potable rivers. 


EFFLUENTS FROM CHEMICAL PROCESSES. 


It may be seriously questioned whether we have sufii- 
cient knowledge as to the effect of the chemical treat- 
ment of sewage as regards the biological compositicn of 
the resulting effluents. We gather that chemical treat- 
ment of a sewage does not prevent further treatment 
of it in bacteria beds and on land, and in general does 
not destroy the sewage bacteria. But our knowledge 
is deficient in this respect, and much work must ba 
carried out before conclusions of any value can be 
drawn. It is an important matter, because it might, 
for instance, be afflrmed that a particular process—say 
a combined chemical and land, or a combined chemical 
and bacteria bed method—was satisfactory, because 
the chemicals first destroyed the pathogenic germs, 
while the land or bacterial beds afterwards purified ths 
sewage, so that the final effluent was quite innocuous. 


In this connection the streptococcus and B. Coli tests 
would seem, the former in its positive aspects, the latter 
in a negative sense, to be of value. For, assuming i} 
to be true that streptococci are less and B. Coli more 
hardy than such pathogenic germs as B. typhosus ant 
the cholera vibrio, the presence of streptococci would 
seem to imply ‘the possible presence as well of disease 
germs, while the absence of B. Coli would suggest com- 
parative safety ? 


THE CHEMICAL AND BACTERIOLOGICAL 
EXAMINATION OF EFFLUENTS, AND THE 
QUESTION OF STANDARDS IN RELATION 
TO DRINKING AND NON-DRINKING 
STREAMS. 


It seems quite clear that a chemical examination of 
-effluents will be required in the case of both potable and 
non-potable rivers. In both cases it is necessary to 
prevent the discharge into the river of an undue 
amount of oxidisable and putrescible matter. Even if 
an effluent were sterilised, a chemical examination 
would still be required to show that it contained no 
organic substance susceptible to the action of putre- 
factive bacteria present in tthe water of the river. Cases 
have occurred where an effluent rich in putrescible 
matter has ‘been actually sterilised but which neverthe- 
less produced a filthy nuisance in the river some distance 
below the point of discharge. The time is past to use- 
fully discuss whether it is better to have a _ sterile 
effluent rich in organic matter, or a non-sterile effluent 
free, or nearly so, from putrescible matter. All effluents, 
whether sterile or non-sterile, must be relatively free 
from all substances susceptible to the action of putre- 
factive bacteria. Further, at all events in the case of 
drinking water streams, it is necessary for the chemist 
to say whether the effluent is free from chemical poisons 
in dangerous amount. 


Drinking Water STREAMS. 


Passing next to the more difficult subject of bacterio- 
logical standards, a bacteriological standard in the case 
of drinking water streams is certainly called for, and, 
indeed, is far more important than the chemical one. 
Yet, for the reasons above stated, a chemical standard 
must be retained as well. 


Organic matter per se in water is seemingly harmless ; 
it is the bacteria likely to be associated with the 
organic matter that constitute the element of danger. 
Only bacterioscopic analysis can hope to reveal the 
kinds of bacteria in an effluent which are of a sort 
liable to ‘be related to. disease. Chemistry is quite 
powerless in this respect, and, indeed, all chemical 
standards of potability are apparently based on an 
assumed relationship, which may or may not exist, 
between the amount of organic matter and the number 
and kinds of the associated bacteria. Typhoid fever 
stools, whether sterilised and innocuous, or unsterilised 
and highly dangerous, would yield to chemical testing 
practically the same results as regards the nature and 
amount of organic matter present. 

Nevertheless, it may be doubted whether bacterio- 
logists in general have fully met their responsibilities 
in this connection. For while it may be recognised 
that the burden of showing that an effluent is harmful 
or harmless (in the case of potable streams) ought to 
rest in their hands, the present state of bacteriological 
knowledge may not allow of their accepting the respon- 
sibility. It is one thing to believe in the principle of a 
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bacteriological standard, and quite another thing ta 
produce a standard which is altogether satisfactory. 


But within recent years bacteriology has made great 
strides, and in directions tending to advance knowledge 
in this matter. For example, it would seem that bac- 
teriologists have passed through a stage of mere enu- 
mneration of total numbers of micro organisms to @ 
stage taking note of particular microbes; and from 
this have reached the stage of seeking to determine the 
relative abundance of these particular microbes in one 
or another substance. One result of these labours has 
been to show that a remarkable distinction can be 
drawn between pure water and a foul liquid like sewage, 
and that a water containing an amount of sewage 
so minute as to be beyond the reach of chemical 
analysis can yet be shown bacteriologically to be rich 
in intestinal microbes. A single instance will suffice : 
B. Coli is absent from as much it may be as 100cc. of 
a pure water, and yet is habitually present in from 
1-10,000 to 1-100,000 of a cc. of crude sewage. On the 
plea of mere ability to recognise the presence and rela- 
tive abundance of such intestinal microbes as may be 
considered to serve as in index of the possible presence 
as well of the bacteria of epidemic disease, the bacterio- 
logist might reasonably claim that his delicate processes 
were in advance of the chemist. And this perhaps is 
as far as we may hope to get, For at present, when 
dealing with non-sterile effluents, the bacteriologist has 
no infallible test enabling him to say—this effluent 
does not contain the specific germs of epidemic disease. 
And we know that when these pathogenic germs are 
really present they may readily escape recognition. 

But it would be unwise to regard sewage otherwise 
than as a liquid always potentially dangerous, and 
much is now known about its biological composition and 
the relative abundance of those intestinal germs apt to 
be associated with the pathogenic microbes which by 
their occasional or constant presence may render the 
liquid actually dangerous. By so much then as an 
effluent is modified in greater or less degree in the 
direction of departure from our normal sewage standard 
as regards these “germs of indication,” to an equal 
extent are we privileged in measuring its status in 
respect of possible danger to health. In this sense 
bacteriologists have made real progress, and from this 
point of view standards may be of singular value. 

The “ microbes of indication ” as has been already in- 
dicated would seem to be B. Coli, streptococci, and B. 
Enteritidis Sporogenes. Thesebatteria are wholly, or at 
all events relatively, absent from pure water; but there 
can be little doubt that some drinking waters do contain 
these objectionable microbes, although in insignificant 
proportion as compared with sewage and sewage effluents. 
Doubtless these waters are slightly polluted; but the 
fact of the presence in the water of these bacteria, and 
that they are used for potable purposes must not be 
lost sight of. Although on scientific grounds the com- 
plete removal or destruction of these bacteria is 
strongly indicated, it may be doubted if this counsel 
of perfection is wholly defensible in practice. 

At this point it may be useful to consider ways and 
means of rendering a potentially dangerous effluent 
actually or relatively innocuous. Filtration mizht per- 
haps be employed to greatly and perhaps sufficiently 
reduce the number of bacteria present in an effluent. 
But it is open to doubt if the cost could be borne of first 
purifying sewage so as to get rid of most of the organic 
matter and the bulk of the suspended matter, and after- 
wards to subject the effluent to an efficient process of 
filtration. Presumably it would cost as much to satis- 
factorily filter the sewage effluent of a town as it would 
cost to filter the water supply of the same town. 


Next as regards the complete or partial sterilisation of 
the effluents by chemical substances. By complete steri- 
lisation is meant the absolute destruction of all microbes, 
sporing and non-sporing. By partial sterilisation the 
death of all bacteria present as bacilli (or in ececus 
form) is implied, but not the death of the spores of 
bacteria. And for a reason presently to be explained 
it is of advantage to limit this a little further by saying 
that this partial sterilisation may be judged to be 
sufficient if B. Coli is destroyed. 

This distinction is important, because the difficulty of 
killing spores is very great, whereas bacilli (and cocci) 
are much more easily destroyed. Thus the thermal 
death point of B. Coli is about 60-65° ©. ; of some 
spores actually 120° C. And the same striking 
difference holds good in the main as regards chemical 
antiseptic substances. It is evident then that the 
difference in cost between the complete and partial 
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sterilisation of an effluent would be a very material 
difference, and it may be questioned if the additional 
freedom from danger resulting from complete sterilisa- 
tion would merit the extra expenditure. 

The number of spores of aerobic and anaerobic bacteria 
in sewage would seem to be about 100-1,000 per cc. 
in the case of a total bacterial flora of 1-10 million or 
more. So that the spores form a relatively small pro- 
portion of the total germs in sewage. Of pathogenic 
spores habitually or occasionally present in sewage 
B. Enteritidis Sporogenes, tetanus, malignant cedema 
and anthrax must be considered. Are we to consider 
that the risk of these and other sewage spores remain- 
ing in an effluent which is being discharged into a 
potable river is so grave that complete sterilisation is 
absolutely necessary? In the present state of know- 
ledge this can hardly be said, and having regard to the 
almost insuperable difficulties attending complete sterili- 
sation of effluents, to insist upon it would seem to be 
impracticable. 

What then would the partial sterilisation of effluents 
mean? It seems justifiable to conclude that the de- 
struction of B. Coli would mean the death of the typhoid 
bacillus, and perhaps in general of the germs of epidemic 
disease. And it may be seriously questioned if the 
practical difficulties and the cost of such partial sterili- 
sation is in any way out of proportion to the enormous 
gain in securing comparative immunity from danger. 
A large number of substances would seem to be capable 
of effecting this object at a reasonable cost, e.g., ozone 
and chlorine compounds. 


The question what means are available for sterilising 
or partially sterilising sewage effluents, and what would 
be the cost of adopting such means, is one which should, 
I think, be definitely settled by further experiments. 


In the present state of knowledge, and bearing in 
mind what is practicable, I consider that in the case of 
potable rivers it would be reasonable to require that 
an effluent be free, or nearly so, from putrescible matter 
as judged by chemical standards ; and be free also from 
the specific germs of epidemic disease, ¢.g., B. typhosus 
as judged indirectly but seemingly in safe fashion by 
the absence of B. Coli. It might be convenient to fix 
some limit, e.g., that B. Coli must be absent from 1 cc. 
of a sewage effluent that if this end could be attained 
by filtration or other method not to consider the use of 
‘chemical substances essential. Nevertheless even sand 
filtration could not render an effluent innocuous in the 
same way as sterilisation. Such a standard as that 
‘suggested has the advantage of extreme simplicity, and 
it would take no note of the relative volumes of the 
effluent and river water, a matter which if taken into 
consideration greatly complicates the question -of 
standards. 


Non-Drinxing WATER STREAMS. 


As regards non-drinking water streams the question 
of bacteriological standards is also a difficult one. 

We must consider in the first place the possibility of 
the discharge of a bacterially impure effluent into non- 
drinking water streams being a means of spreading 
disease. 

All streams which are not brackish or obviously offen- 
sive to taste or smell, or which do not present strongly 
to the eye the appearance of pollution, are liable to be 
used as sources of drinking water occasionally or even 
habitually by some individuals. 

Bathing is commonly indulged in in non-drinking 
water streams. Whatever may be said of its compara- 
tive hharmlessness, numerous cases of sickness and 
diarrhoea have been referred to this cause. And it 
would of course be quite possible for typhoid fever and 
cholera to be spread in this way. 

Further, there is always the possibility of the water of 
non-drinking water streams being brought into relation 
with articles of food or drink. For example, the repre- 
hensible practice of rinsing milk cans in water of this 
class may specially be cited. Again, watercress is fre 
quently grown in sewage-polluted water. 


It has been asserted that there is danger in eating 
fish caught in sewage-polluted streams. But any danger 
that might be supposed to éxist should be removed by 
cleaning and cooking the fish. In the case of oysters 
and other shell-fish (tidal waters), when eaten in the 
raw condition the risk, however, may be a very real one. 

_ There would also seem to be some danger of wells in the 
vicinity of polluted streams becoming contaminated. Soil 
is a very perfect filter under ordinary conditions, but 


. . 5 FF; 
sometimes fissures exist which may allow sewage matters — 


to travel for a considerable distance in a practically un- 
altered condition. Moreover, soil may in course of time 
become so polluted as to be:saturated with germs, and 


in such cases the microbes tend more and more to spread _ 


beyond their original limits. Lastly, floods may carry 
sewage-polluted water over the surface of adjoining 
land and so contaminate wells. 

Some authorities consider that cattle suffer from drink- 
ing the water of sewage-polluted streams. But of this 
there is no very definite proof.” , 

Then there is the question of flood water depositing 
suspended matter and innumerable bacteria on the 
river banks. These in the dry condition may be carried 
by the wind for a considerable distance. 


The possibility of danger to health from the inhalation 
of noxious gases is a separate question, and will not be 
considered here. 

These factors, considered separately, may be of no 
great importance; taken together they cannot, as it 
seems to me, be entirely ignored. 

A broad view of the case would seem to be that the 
danger is not abundant or far-reaching; that it tends 
to affect individuals rather than large communities. 
And although a single case of typhoid fever may, if cir- 
cumstaiuces favour it, create a widespread epidemic, 
too much stress should not be laid on concrete in- 
stances, but reliance placed rather on general con- 
siderations. 


After careful consideration, I should be inclined to say — 


that in the case of non-drinking streams—eacept where 
oysters and other shell-fish which are eaten raw are con- 
cerned—the bacteriological character of an effluent is of 
secondary importance.t But even from this secondary 
point of view the bacteriological examination may be 
of considerable utility for ascertaining the actual or 
potential putrescibility of an effluent. : 

Critics will be ready to note one circumstance ; 
namely, that bacteriologists seem unable to say exactly 
the kind of microbes which, by their presence or relative 
abundance in an effluent, prove the presence of unfer- 
mented organic pabulum, and which therefore are to 
be thought of as peculiarly associated with the produc- 
tion of offensive putrefactive processes. All microbes 
are, however, in a sense putrefactive, and even pure 
water contains microbes which, in the presence of un- 
converted organic matter, can give rise to a putrescent 
effect. Recently some little progress has been made in 
this direction. Sewage, our standard liquid in the foul 
sense, contains gas-forming bacteria of the objectionable 
Coli and Proteus class in great abundance. Potable 
water, our standard in the pure sense, does not contain 
these microbes or contains them in small proportion 
only. Between these two extremes, and at any point 
between them, the number of gas-forming bacteria 


would seem to ‘be a not unsatisfactory index of the — 


amount of putrescible matter still remaining in the 
liquid. In other words, side by side with the destruc- 
tion of the substance or substances which render sewage 
an offensive liquid tthere is a corresponding decline in 
the number of these gas-forming bacteria. If this were 
absolutely true, the estimation of the number of gas- 
forming bacteria would be of singular importance. Un- 
fortunately, it is only approximately true, and the 
reasons are fairly obvious. 
beds the process is so rapid that we may get a speedy 
destruction of the putrescible matter without a corre- 
sponding decline in the number of putrefactive bac- 
teria, while the size of the fragments of coke or other 
substance composing! the bed is commonly such as to 


preclude the possibility of the mere mechanical separa-— 


tion of the germs in question. In land treatment, on 


the other hand, the process is in comparison slow, and © 


the destruction of the organic matter and the decline in 
the number of these bacteria to a corresponding extent 





*+It may, however, be mentioned that in my exami- 


nation of the process of septic tank followed by contact — 


beds at Yeovil, I have found anthrax in large numbers, 
not only in the tank itself, but also in the coarse 
and fine beds. This examination was made some five 
months after the works had ceased to be used, and I 
could not therefore examine the final effluent, although 
the inference would seem to be that anthrax spores must 
have been present occasionally, if not habitually, in the 
final effluent. The question of the extent of danger to 
cattle im consequence of the presence of anthrax in 
streams from which they drink is not one easily an- 
swered. But it seems to me obviously desirable to 
exclude anthrax from such streams if this be practicable 


<< 


As already said, in bacteria — 


may go hand in hand. But sometimes we seem to get 
a mechanical separation without a corresponding de- 
struction of the putrescible organic matter in solu- 
tion. Thus, of two effluents, the one from a bacteria 
bed process, the other from land—both containing 
a very'similar amount of organic matter—the former 
might contain numerous gas-forming bacteria, and 
‘the latter relatively few. In this connection it is 
worthy .of note that the rapidity of the bacteria 
bed processes, although of great practical value, 
is from ithe epidemiological point of view a posi- 
tive disadvantage. For if there be any truth in the 
assertion that pathogenic germs are apt to be destroyed 
in a nutrient liquid like sewage, owing to the competing 
influence of their more hardy saprophytic neighbours, 
“delay” would seem to be an all-important factor. 

The position of the bacteriologist would really seem 
to be this :— 

Putrefaction cannot take place (whatever the number 
and sorts of bacteria present may be) in the absence of 
putrescible and oxidisable organic matter, and we have 
no direct means of estimating dead organic matter. 


Indirectly, however, we can in most cases obtain a 
reliable indication of the degree of putrescibility of a 
liquid by estimating the mumber and observing the 
character of the bacteria contained in it. 

In brief, our position as regards non-potable streams 
is very much that of the chemist in relation to drinking 
streams, In both cases the truth is sought for by neces- 
sarily indirect methods, and by assuming a relation- 
ship in the former case between the number of putrefac- 
tive bacteria and the amount of organic matter and in 
the latter case between the amount of organic matter 
and probable presence of microbes of pathogenic sort. 


Up to the present the so-called incubator test has 
been largely practised by the chemist. But as it is 
based on the effect produced on the organic matter 
present in a liquid by the action of the bacteria in that 
liquid, it would seem to be a biological test. 

In the present state of our knowledge it would seem 
unwise to reject altogether a bacteriological standard. 
It is impossible to forecast the future, and if a bac- 
teriological standard can be brought into harmony with 
a chemical one it may be the means of strengthening 
our position and covering deficiencies in the chemical 
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standard at present unforeseen and unsuspected. It 
must be remembered that the chemist in estimating 
the amount of organic matter is dealing with a sub- 
stance about which he knows very little. 

Moreover, the chemist can hardly, if at all, say of 
any effluent that it is insusceptible to putrefaction. 
All he can say is that under laboratory and artificigl 
conditions of experiment it does not putrefy, and that 
his experience teaches him that a liquid having its 
particular chemical composition does not commonly 
give rise to an obvious or appreciable putrescent effect 
when discharged into an ordinary stream. It is always 
well to remember that a liquid giving rise to little or 
no appreciable smell when stored in a small bottle may 
yet conceivably when discharged into a river in huge 
bulk give rise to a very real and apparent nuisance. 

Before leaving the subject note may be taken of the 
fact that some authorities assert that when an effluent 
is discharged into a non-drinking stream, it is both 
necessary and advisable that the bacteria which have 
been associated with its more or less complete purifica- 
tion should go-with it also to continue their good work 
in theviver. Thatit is necessary may be dou ted, be- 
cause river water already contains the microbes of putre- 
faction and nitrification. That it is advisable may con- 
ceivably be true, but there is no proof to show that such 
is the case. 


In final summary it is to be noted :— 


1. That both bacteria bed processes and land pro- 
cesses can yield effluents seemingly non-putrescible. 


2. That in general the effluents from bacteria beds 
and from land are not to be thought of as safe in the 
case of drinking streams. 


5. That chemical standards are essential in the case 
of potable and non-potable rivers. 


4. That a bacteriological standard is most certainly 
indicated in the case of drinking streams, and is of more 
importance than the chemical one. 


5. That a bacteriological standard is of secondary 
importance in the case of non-drinking streams, but 
may prove useful as an adjunct to the chemical 
standard. 


A. C. Houston. 
February 26th, 1901. 
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REPORT ON THE PRESENCE OF ANTHRAX AT YEOVIL IN (1) Septic TANK 
Liquor; (2) Septic TANK SLUDGE; (3) Primary Coarse Coxe BEn; 
(4) SeconpARy Fine Coxe Bep; (5) GENERAL EFFLUENT FROM FINAL 
Catcu-prr in A Hive Facrory; (6) Mup or River YEO; AND (7) 
Mup or YEO Brook. 


By Dr. Houston. 


On March 22nd 1901, Dr. McGowan visited Yeovil, and collected and 
transmitted to me samples of septic tank liquor and septic tank sludge. 
The results of the bacteriological examination of these samples led to mv 
visiting Yeovil on April 12th with Dr. McGowan and Dr. Gordon. On 
April 24th and May 3rd Mr. Kershaw paid a third and fourth visit to 
Yeovil on behalf of the Commission, and besides collecting a number of 
samples, made certain inquiries of a useful kind, which I have incorporated 
in this Report (Addendum A). 


Before entering into a description of the results of the experiments it is 
necessary to explain that the particular septic tank and coke beds have been out 
of use since last November, the reason being that the experiments which had 
been conducted during a period of about four years were considered by those 
in authority at Yeovil to be entirely satisfactory, and to justify the expendi- 
ture of a large sum of money on similar works, but large enough to treat the 
whole volume of Yeovil sewage, instead of only a section of it.* In 
the past, the whole bulk of Yeovil sewage has been discharged (and 
is now being discharged) without any treatment} either directly into the 
Yeo (the major portion) or indirectly into a brook (the minor portion) 
which joins the river Yeo above the main outfallt The Yeovil sewage 
has the reputation of being excessively foul, and the foul character of 
the sewage is attributed to the large proportion of trade refuse present 
in it. The worst part of the trade refuse is derived from twelve or 
more hide factories, although two or more breweries play a minor part 
in rendering the sewage offensive. As regards the section of sewage 
treated in the experimental septic tank and coke beds, this was believed to 
contain more trade refuse relative to domestic sewage and surface water 
than will be the case when the total volume of sewage (all the domestic 
sewage, surface water, and trade refuse) is subjected to treatment at the 
proposed new works. 


The following is a summary of the several sections of this Report :— 


Part I. Relating to experiments with septic tank liquor and 
sludge collected on March 22, 1901. 


Part II. Relating to experiments with samples collected from 
various sources on April 12, 1901. 


Part III. Relating to experiments with other samples collected 
on the same date (April 12, 1901). 


Part IV. Relating to experiments with samples collected by Mr. 
Kershaw on April 24, 1901. 





* Tt should be added that provision has been made for final treatment on land. 

+ Some years ago an attempt was made to treat the sewage with flour of lime. 

t A consideration of this fact leads me to remark that however useful it may be to keep before 
one a counsel of perfection, it is imperative to avoid relegating to the background a common- 
sense view of the whole subject of sewage disposal. 
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Part V. Relating to experiments with samples collected by Mr. 
_ Kershaw on May 3, 1901. 
A. General summary. 
B. Conclusions. 


C. Description of micro-photographs accompanying the: 
report. 


Addendum A. Note on the process of hide dressing at. 
Yeovil. 





Part L—-RELATING TO SAMPLES OF STAGNANT SeEpric TANK Liquor AND SEPTIC TANK 
SiupGE, CoLLECTED BY Dr. McGowan on Marcu 22npD, 1901.* 


Sample 1.—Srptic TANK Liquor.—The sample represented a mixture of liquid taken from 
different depths. (Namely, one, three, and five feet towards the upper end ; and one, three, and 
four feet towards the lower end of tank.) 


Experiment 1.—The bottle containing the liquid was shaken, and 4 cc. were injected sub- 
cutaneously into a guinea-pig. The animal died on the sixth day, and cultivations made from 
the heart’s blood yielded a pure culture of the anthrax bacillus (B. Anthracis). 


Experiment 2.—Same as Experiment 1, but only 2 cc. were used for inoculation purposes. 
The guinea-pig died on the seventh day. An examination of the heart’s blood, splenic juice, etc.,. 
showed the presence of anthrax bacilli in great abundance. Cultivations were made from the: 
heart’s blood, and they yielded B. Anthracis in pure culture.t 


Sample 2.—SEPTIC TANK SLUDGE. 


Experiments 1 and 2,—The bottle containing the semi-liquid, black coloured sludge was. 
shaken. When the grosser particles had subsided, a portion of the supernatant liquid was poured 
off, and 2 cc. (experiment 1) and 1 cc. (experiment 2) of this liquid were used for the subcu-- 
tancous inoculation of two guinea-pigs. The animals died respectively on the third and fourth 
day, and their blood and tissues were found to be teeming with B. Anthracis. Moreover, culti-- 
vations made from the heart’s blood in each case yielded anthrax in pure culture. } 


These experiments form an important link in the chain of evidence 
which goes far to prove that, however great the advantages of the septic 
tank treatment of crude sewage may be from the chemical and practical 
point of view, the assumption that the process destroys all the patho- 
genic microbes of sewage is ill-founded and untrustworthy. It is true: 
that the above experiments do not absolutely prove that the effluent 
from the septic tank contained B. Anthracis, but having regard to their 
positive character when dealing with comparatively small amounts of the 
tank contents, the presumption in favour of such a view is of the strongest. 
kind.§ They, of course, conclusively proved that anthrax must have been 
present at one time in the section of Yeovil sewage treated in the septic 
tank. 


Part IL—REvLATING TO SOME OF THE SAMPLES COLLECTED Durina My Visit To YEOVIL. 
ON APRIL 12TH, 1901. 


Sample (6).—Coke in Coarse Bed (Number 2).||—The coke was dug up to a depth of about 
14 feet, and the fragments mixed together so as to yield an average sample. Some of this. 
mixed coke was placed in a wide-mouthed, stoppered bottle. 


Experiment 1.—360 grammes of coke were placed in a wide-mouthed, stoppered bottle, and 
36 cc. of sterile water added. The bottle was shaken vigorously for some time, and then left 
undisturbed for two days. Then another 72 cc. of sterile water were added, the bottle well 
shaken, and a portion of the liquid (coke “ washings”) poured off into a small beaker. After 
allowing the grosser particles to subside, about 10 cc. of the comparatively clear liquid were 





* Septic tank in operation about four years. At rest since last November, the liquid being” 
left in the tank. 

+ The septic tank liquor strain of B. Anthracis will be hereafter referred to as strain I., see 
Figs. dy) oh ar 

i t The septic tank sludge strain of B. Anthracis will be hereafter referred to as strain II. 

(Figs. 4 and 5). 

§ Proof, however, is furnished by the results of the coke-bed experiments. 

| Said to have been treated with the septic tank effluent for four years, At rest since. 
November, 1900. 
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decanted into atest tube. The tube was heated to 80 deg. C. for ten minutes so as to kill all the 
bacilli not present in the form of spores. 1 ce. of the surface liquid was withdrawn from the 
test tube by means of a sterilised glass pipette, and this was injected subcutaneously into a 
guinea-pig. The animal died on the second day, but I was unable to demonstrate the presence 
of anthrax either by examination of the blood and tissue juices, or by cultures therefrom. 


Experiment 2.—In this experiment 10 cc. of the coke “washings” were po 

diluted to 50 cc. with sterile water. After the grosser particles had aniedcel une rs 
liquid were decanted into a test tube, andthe tube was heated to 80 deg. C. for 10 minutes 
1 cc. of the surface liquid was withdrawn from the tube and injected subcutaneously into a 
guinea-pig. The animal, however, eventually recovered completely from the effects of the 


injection. 
Experiment 3.—5 ce. of the coke “ washings” were poured off, diluted with sterile water 
to 10 ce., and heated ina test tube to 80 deg. C. for 10 minutes. 1 ce. of the surface liquid 


was used to inoculate (subcutaneously) a guinea-pig. 
The animal died on the fourth day, and anthrax bacilli were present in large numbers in 


the blood and organs. Cultivations from the heart’s blood yielded B. Anthracis in pure 
culture.* 


The results of the last experiment proved conclusively that the septic 
tank effluent must occasionally, if not habitually have contained anthrax. 
It did not prove that the anthrax bacillus escaped im the effiuent from the 
coarse bed.t But as we know that contact beds allow of the passage 
through them of bacteria of all sorts and of their spores in great abundance, 
it may be inferred that in all probability the effluent from the coarse coke 
beds occasionally or habitually contained the spores of B. Anthracis. 


Sample (7).—Cox# IN Fring Bep (NumBeEr 8).t—-A mixed sample of the coke was obtained 
in the same way as in the case of sample (6). 

Experiment 1.—620 grammes of the fine coke were placed in a wide-mouthed, stoppered 
bottle, and 62 ce. of sterile water added. The bottle was shaken repeatedly and then left 
undisturbed for two days. Next another 124 cc. of sterile water were added, and, after 
shaking vigorously, a portion of the liquid (coke “ washings ”) was decanted into a small beaker. 
The grosser particles were allowed to subside, and afterwards 10 cc. of the comparatively clear 
- surface liquid were poured into a test tube and heated to 80 deg. C. for 10 minutes. By means 
of asterilised pipette 1 cc. of the surface liquid was withdrawn from the test tube, and this was 


injected subcutaneously into a guinea-pig. 
The animal died on the second day, and its blood and organs were found to contain 


B. Anthracis in abundance. Cultivation made from the heart’s blood yielded Anthrax 
(B. Anthracis) in pure culture.§ 

The result of this experiment affords adequate proof that the spores of 
B. Anthracis were not only stored in the coarse coke bed but came away 
in the effluent from that bed. 


Summary at this Stage. 


In summary at this stage it is to be noted that :— 
(1) The liquor and sludge in the stagnant septic tank contained 
anthrax. ‘Therefore the anthrax bacillus must at one time 
have been present in the section of Yeovil crude sewage 


treated in the septic tank. 

(2) The coarse coke bed “ washings ” likewise contained anthrax, 
and therefore this pathogenic microbe must have been some- 
times present in the septic tank effluent. 


(3) The spores of the anthrax bacillus were also present in the 
fine coke bed “ washings,” and therefore they must have been 


present in the effluent from the coarse coke bed. 


, As the works were no longer in use, there was no way of proving by 
direct observation that the final effluent from the fine beds ever contained 





= —— 


* The coarse coke bed strain of B. Anthracis will be hereafter referred to as strain IIL. 


(Figs. 6 and 7.) 
+ Proof, however, is furnished by the results of the fine coke-bed experiments. 


+ Said to have been “treated” with the effluent from the coarse coke bed for over twelve 


months. 
§ The fine coke bed strain of B. Anthracis will be hereafter referred to as strain IV, (Figs. 8, 


9, 10). 
6128, E 
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anthrax. But the presumptive evidence in favour of this is of so strong a 
kind that to hold an opposite view would be to take up, in my opinion, a 
quite untenable position. 


The above facts and inferences are set forth in Table I. It will be seen 
that the only flaw in the line of argument is the absence of proof that the 
effluent from the secondary fine coke-bed contained, on occasion, anthrax 
From our knowledge of the biological qualities of the effluents from secondary 
fine coke bacterial beds, we may reasonably consider the chain of proof 
complete. 


It is of some moment to avoid taking an extreme view, whether trivial 
or exaggerated, of the importance of these observations. To adopt a 
complaisant attitude would be to ignore the fact that B. Anthracis can give 
rise to a most dangerous disease in human beings, although happily only 
rarely and seldom so far as we know in epidemic form,* and also to place on 
one side the causal relation of anthrax to splenic fever, a most deadly scourge 
among cattle. But to take up an alarmist position in this matter would be 
equally harmful and inconsistent with the fact that, notwithstanding the 
discharge for many years of the untreated crude sewage of Yeovil into the 
River Yeo, no special and peculiar incidence of anthrax has, to the best 
of my knowledge, been traced to that particular source. 


I would rather from these experiments point out a general lesson, 
namely, that however satisfactory bacterial processes of purification may be 
from the chemical and practical points of view, they are not to be thought 
of as eliminating all risk of danger to health either as regards human beings 
or the lower animals. 

Possibly the results of these experiments afford reasonable grounds for 
compelling particular manufacturers to undertake the sterilisation of trade 
refuse of a dangerous sort. 


But the practical difficulties involved in the destruction of anthrax 
spores are, unfortunately, very great. Moreover, chemical or physical agents 
destructive of anthrax spores would also destroy most, if not all, the bacteria 
concerned in the bacterial purification of sewage.{ Further, chemical 
substances markedly poisonous to animals and fish could hardly be employed 
with safety in all cases. If the amount of sterilised trade refuse gaining 
entrance into the sewers was small in relation to the total bulk of sewage 
this would, perhaps, not matter very much, as the sterilising substance 
would, applied in the manufacturer’s premises, be so diluted at the outfall 
works as to weaken or destroy its antiseptic or injurious quality. 

Again, if the chemical substance employed was one which, though used 
at the outfall, could be neutralised or got rid of in one way or another 
so far as its injurious qualities were concerned, the above objections would 
be removed. Unfortunately, it may be doubted if there are any germicidal 
agents known which are innocuous to man, the lower animals, and fish life, 
when used in the strength necessary to destroy anthrax spores. 





* Human intestinal anthrax is, fortunately, a very rare disease. But it 1s possible that 
unrecognised cases may sometimes occur. Butler and Karl Huber (quoted by Osler in his text 
book of medicine) described an epidemic in which twenty-five persons were attacked with intestinal 
anthrax after eating the flesh of an animal which had had anthrax. Six cases ended fatally. 
Infection of the human subject in nearly all cases is through the accidental inoculation of a surface 
abrasion, wound or pimple (malignant pustule), or else by the inhalation of the spores (pulmonary 
anthrax or wool-sorter’s disease). 


+ Since writing the above, further enquiries have been made, and the results are not 
altogether reassuring. Although no cases occurring in human beings have been reported within 
recent years, the same cannot be said as regards the lower animals. Quite a number of cases of 
alleged anthrax have been reported from farms in the neighbourhood. The source of the infection 
is locally ascribed to (1) contamination of the river Yeo with trade refuse, and (2) the extensive use 
of the “refuse” from the hide factories as field manure. I consider it probable that the 
latter has been the main source of infection. In 1892, Somerset stood third among all the counties 
of England as regards the number of outbreaks of anthrax. : 


+ Anthrax spores are said to be destroyed in a formalin solution of 1: 1,000 in one hour. 
But my own experiments do not confirm this. Mercuric chloride is efficent in the proportion of 
1: 1,000, some say within a few minutes, others within half an hour, others again consider one 
hour’s contact necessary. A 1 to 5 per cent. solution of calcium hypochlorite 1s necessary for the 
destruction of anthrax spores. Duration of contact variously stated ; some authorities consider 
a few minutes sufficient, others extend the time up to one hour. 
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Part [IL.—RELATING TO FURTHER SAMPLES. COLLECTED DURING MY VISIT TO YEOVIL 
ON APRIL 12TH. 


Series I. 


Sample (1).—GENERAL SEWAGE (all domestic sewage, surface water, and nearly all trade 
refuse) near outfall into Yeo. 


Experiment 1.—1,000 ce. of the liquid were placed in a Blyth’s sedimentation apparatus. 
On the second day the deposit (about 3:5 cc.) was diluted to 10 cc. and then heated to 
80 deg. ©. for ten minutes in a test tube. 1 cc. of the surface liquid was withdrawn by means 
of asterilised glass pipette, and injected subcutaneously into a guinea-pig. The animal died on 
the second day, but not from anthrax. Cultivations from the heart’s blood yielded negative 
results. 


Experiment 2.—A further experiment was made, but with a lesser quantity of the sedimented 
liquid. The animal, however, recovered completely. 


Sample (2)—Brook Watsr.—This brook joins the River Yeo just above the main sewer 
outfall. It is seemingly not contaminated with domestic sewage, but two or more hide factories 
discharge their refuse into it. 


Experiment 1.—The experiment was carried out in the same way as Experiment 1 
Sample (1), except that the deposit (about 3°5 cc.) was not diluted. Further, after heating to 
80 deg. C. for ten minutes in a test tube, the contents of the tube were shaken, and 1 ce. of the 
shaken liquid was used for inoculation purposes. The guinea-pig completely recovered from the 
effects of the injection.* Or, 


Series LI. 


Sample (3).—SEMit-Sotip Fruru AND Sire, held back by batten in manhole of sewer 
which previously supplied septic tank. . . 


Sample. (4).—CRUDE SEWAGE from the same place. 


Sample (5).—Liquip From Frrst Tank (Soak-Pit) iN Hipe Factory (A.).—Situated 
lower down the brook than the septic tank. Represents the dirty liquid resulting from the first 
“washings” of a batch of hides. 


Sample (8).—SURFACE Liquip IN Septic TANK. 


In each case a portion of the liquidt was heated to 80 deg. C. for ten minutes, and guinea-— 
pigs were severally inoculated subcutaneously with 1 cc. The result was negative except as 
regards Sample (3), and here death was not due to anthrax. ; Pra . 

Further experiments were made with Samples (4) and (5), but the liquid, instead of bemg 
shaken, was left at rest for seven days, and |then part of it was poured off, and 1 cc. of the 
remaining liquid, which contained most of the suspended matter, was used for inoculation 
purposes. The result was negative as regards Sample (4), and although the guinea-pig inoculated 
with Sample (5) died on the third day, death was not due to anthrax. . 

Another experiment was also made with Sample (8), and here the liquid was not heated to 
80 deg. C. for ten minutes, as in all the foregoing experiments. Further, the 1 ec. used for 
inoculation purposes contained more suspended matter than in the previous experiment with the 
same sample. The guinea-pig died on the third day, and, on examination, the heart’s blood and 
spleen juice contained some bacilli which could not with certainty be said not to be anthrax. 
But cultures made from the heart’s blood gave no growth, and death was doubtless due to some 
micro-organism other than B, Anthracis, probably a pathogenic anaerobe. 


In summary of Part III. it is to be noted that all the samples yielded 
negative results as regards anthrax. : 

It was, perhaps, hardly to be anticipated that chance samples of the crude 
sewage and brook water should yield a positive result under the conditions 
of experiment. But the negative result in the case of Sample (5) is of con- 
siderable interest, since it seems to indicate that the foul liquid resulting 
from the primary process of steeping and washing a large number of hides 
need not of necessity contain anthrax. Indeed, it gives rise to the supposition 
that the presence of anthrax is dependent on the introduction into the 
primary tank of a special batch of specifically contaminated hides. If this 
be true, then the danger in the case of a single factory may be only an 
occasional and accidental one.§ ‘Nevertheless, the septic tank results lead 





_ * The difficulty in all these experiments was this :—If a large dose was employed, the 
animal was liable to rapidly die from the pathogenic effects of microbes other than anthrax, If 
a small dose was used, the chances of anthrax being present were correspondingly reduced. , 

t In the case of Sample (3) the liquid drainings from che semi-solid filth was used. _ 
{ It'is here assumed, possibly without sufficient justification, that the primary tank woula 
he specially liable to contain anthrax. ay ) y a 


; Too much stress, however, must not be laid on the results of the examination of a single 
i amp c, ; ‘ obi 5 jal ’ 
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one to suppose that, if anthrax was not commonly present in the trade 
refuse, its numbers on the occasions when it was present must have been 
very great. It must, however, also be taken into consideration that the 
septic tank and coke beds had been in operation for a very long period. In my 
previous writings (¢.g., British Medical Journal, Aug. 18th, 1900) I have 
hinted at the possibility of bacterial filters acting as a storehouse for pathogenic 
germs; and the same ‘may be true as regards septic tanks and certain 
microbes. In this sense possibly the septic tank acted as a storehouse for 
anthrax spores, and, while allowing of the escape in the effluent of a certain 
number of them, yet held back the majority in the sludge at the foot of the 
tank. Even so, however, a time would doubtless arrive when the inflow 
to the tank and the effluent therefrom would contain an approximately 
equal number of spores. One alternative remains—namely, the possibility 
of anthrax multiplymg in the septic tank. All that can be said in this 
connéction is that our present conceptions of anthrax, when existing under 
saprophytic conditions, are in favour of its remaining alive only when 
lying dormant in the form of spores.* Moreover, the anaerobic conditions 
prevailing in the septic tank would seem to place the possibility of multipli- 
cation of this aerobe almost out of the question. The spores might, indeed, 
germinate into bacilli and the bacilli again form spores in the bacteria beds, 
but this appears to me to be very unlikely.t Nor is it probable that the above 
developmental changes could take place either in the tanks (in the hide 
factories) or subsequently in the sewers. There is reason to think that from 
first (7.¢., starting with the hides specifically contaminated with anthrax 
spores) to last (7.¢., ending with the presence of anthrax spores in the fine 
coke bacterial bed) little or no developmental change occurred of the nature 
of germination of the initial spores into bacilli, multiplication of these 
bacilli, and, finally, of their sporulation. 


Part IV.—RELATING To SAMPLES CoLLECTED BY Mr. KeRSHAW ON APRIL 27TH, 1901. 


Series I. 


Sample (256).—Liquip From First Tank (soak-pit) in hide factory (B), situated above 
septic tank. The refuse from this factory formerly went into septic tank, and now is discharged 
into the brook, The liquor had been four days in contact with hides, and represents the dirty 
liquid resulting from the first “washings” of a batch of hides. Capacity of tank 6 feet by 
6 feet, by 4 feet deep. 


Sample (257).—Lime Liquor From TANK in same factory. This lime liquor had been in 
its tank six weeks, and hides out of it about three weeks. 


~s. 


Sample (258).—GENERAL ErFivent from final Carcu-pir (bran, lime, and soak-pit refuse) in 
same factory. 


_ Sample (259).—CrubE Sewace from last manhole at the outfall. 


Sample (263).—YEO Brook, which joins the River Yeo just above the main sewer outfall. 
Sample taken from a point near experimental works and_below all the hide works which used to 
discharge into the septic tank and which now discharge into the brook. 


In each case 700 ce. of the liquid were poured into sterile bottles. Cm 

As regards Samples 258 and 259 the bottles were shaken and 1 ce. used (without preliminary 
heating to 80 deg. C.) to inoculate gitinea-pigs (g.p. 258 and g.p. 259). 

As regards the other samples, the bottles were placed on one side for twenty-four hours to 
allow sedimentation to take place. Then a small portion of the sediment was in each case 
sucked up with a sterilised pipette and 1 cc. used (without preliminary heating to 80 deg. C.) 
to inoculate guinea-pigs (g.p 256; g.p. 257; and g.p. 263). ; 

In two days g.p. 256 and g.p. 259 were dead, but not seemingly from anthrax. Cultures 
made from their heart’s blood were sterile as regards B. Anthracis. sare 

Guinea-pigs 257 and 263 eventually recovered from the effects of the injection. 





* Tt is perhaps hardly necessary to point out that anthrax within the animal body is always 
present in the bacillary form, never as spores. But the blood and discharges of affected animals 
contain the bacilli in great abundance, ard on exposure to the air spores are readily formed. In 
this way hides become infected with the highly resistant spores of this pathogenic microbe. 
Splenic fever (anthrax in cattle) is not very common in this country, but abroad the disease 
occurs as a regular scourge. Unfortunately most of our hides are imported. 


+ As regards temperature, the limits of development are usually stated to lie between 
12 deg. C. and 45 deg. C., and of spore formation between 18 deg. C. and 40 deg. C. But 
authorities differ on this point. 
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But guinea-pig 258 died on the fourth day, and on examination the blood and splenic juice 
were teeming with B, Anthracis. Cultures made from heart’s blood yielded B. Anthracis almost 
in pure culture.* 


Series IL. 
Sample (260).—Mup from the banks of the Yeo. 150 feet below sewer outfall. 
Sample (261).—Ditto. About 1,150 feet below 260. 
Sample (262).—Ditto, About 4,150 feet below 260. 


185, 260, and 492 grammes respectively, of Samples 260, 261, and 262 were mixed (each in 
a separate wide-mouthed stoppered bottle) with 100 ce. of sterile water. After shaking for some 
time and then allowing the grosser particles to subside, a small quantity of the supernatant liquid 
was poured off, and 1 ce. (without preliminary heating to 80 deg. C.) was used to inoculate 
guinea-pigs (g.p. 260; g.p. 261; and g.p. 262). 

Guinea-pig 261 recovered ; g.p. 262 died on the eighth day, but not from anthrax. 

But g.p. 260 died on the third day, and the heart’s blood and spleen were found to be 
swarming with anthrax bacilli, and cultures from the heart’s blood yielded B, Anthracis.7 

The experiments were repeated as regards 261 and 262, somewhat large quantities being 


used. G.p. 261 recovered ; g.p. 262 died, but not from anthrax. ; 

In Summary of Part IV. it is to be noted that all the samples yielded 
negative results as regards anthrax with the exceptions of Sample 258 
(general effluent from final catch-pit [bran, lime, and soak-pit refuse]), and 
Sample 260 (mud from the banks of the Yeo, 150 feet below sewer outfall). 

The demonstration of anthrax in the mud of the River Yeo must not be 
taken as affording any proof that the final effluent from the fine coke-bed 
contained B. Anthracis. Although there can be little doubt that the fine- 
coke-bed effiuent did contain the spores of anthrax (in view of their presence 
in abundance in the material composing the bed), it is highly probable that 
the presence of anthrax in the river mud was due to the continuous discharge 
into the River Yeo of untreated crude sewage and trade refuse. 


Part V.—RELATING TO SAMPLES COLLECTED BY Mr. KERSHAW ON MAY SRD, 1901. 


Sample (268).—Seprtic Tank Liquor taken 18 inches below the-surface. 


Sample (269).—Mup from banks of brook which joins Yeo lower down. Sample collected 
between last factory discharging into brook above septic tank and point opposite septic tank. 





Sample (271).—From the same tank as Sample 256. Collected while the tank was being 
emptied. 


Some of the liquid from the bottle containing Sample 268 was heated to 80 deg. C. for ten 
minutes. Then 10 ce. were centrifugalised, and 8 cc. poured off, and the remaining 2 cc. used to 
inoculate a guinea-pig. The animal eventually recovered from the effects of the injection. The 
experiment was repeated, but 50 ce. instead of 10 cc. were centrifugalised, and 48 ce. poured off, 
and 2 ec. used for inoculation, but the animal recovered. 


From the results of the experiments with Sample (8), Series IL, 
Part IIL, and Sample 268, Part V., it is evident that the spores of 
B. Anthracis cannot have been equally diffused throughout the whole 
contents of the septic tank. 


405 grammes of Sample 269 were mixed with 100 ce. of sterile water in a wide-mouthed 
stoppered bottle. After shaking for some time the mixture was allowed to partially settle. Then 
10 cc. of the comparatively clear liquid were syphoned off, heated to 80 deg. C. for ten minutes, 
and 1 ce, used to inoculate a guinea-pig. The animal eventually recovered from the effects of 
the injection. The experiment was repeated, but 2 cc. instead of 1 ¢c. were used for inoculation 
purposes. The animal died on the third day, and, on examination, the blood and spleen juice 
were teeming with B, Anthracis. Cultures from the heart’s blood yielded B, Anthracis in pure 
culture. { 

As regards Sample 271, a portion of the liquid was heated to 80 deg. ©. for ten 
minutes, and 1 ce, used to inoculate a guinea-pig, but the animal eventually recovered. 


In summary of Part V. it is to be noted that only sample 269 yielded a 
positive result as regards anthrax. The mud was clearly contaminated from 
the two or bhnes factories located higher up the brook than the septic tank. 








* This strain of anthrax will be hereafter referred to as strain V. 
+ This strain of B. Anthracis will be hereafter referred to as strain VI. (Fig. 11.) 
} This strain of anthrax will be hereafter referred to as strain VIL. (Figs. 12 and 13.) 
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These hide factories must necessarily from their situation have been those 
concerned in polluting the septic tank with the spores of B. Anthracis, for 
during the period when the septic tank was in operation, the refuse from 
these factories, instead of being discharged into the brook, was diverted into 
that section of the sewerage system leading to the septic tank. 


A.—GENERAL SUMMARY. 


In general summary of all the positive results, it is to be noted that 
seven strains of anthrax were obtained from seven different sources, as 
follows :— 


Strain I. Septic tank liquor. 
yr Ae as sludge. 
» LII. Washings of coke from primary coarse coke bed. 
uh al ly - “d secondary fine ‘4 
»  YV. General effluent from final catchpit in a hide factory. 
» WI. Mud from the banks of the River Yeo. 
ere El: rr fs eo Yeo Brook. 


It has already been explained that the presence of anthrax in the septic 
tank proves, in the first place, that the section of sewage and _ trade refuse 
treated at the experimental works must at least occasionally have contained 
anthrax: secondly, that the presence of anthrax in the primary coarse 
coke bed proves that the septic tank effluent must at one time or another 
have contained anthrax; and, lastly, that the presence of anthrax in the 
secondary fine coke bed proves that the effluent from the primary coarse 
coke bed must at one time or another have contained anthrax. 

The demonstration of anthrax in the general effluent from a final catch- 
pit in a hide factory merely shows that the particular factory concerned must 
have been dealing with anthrax infected hides at one time, and probably at 
a period not far remote from the time when the sample was collected. 

The presence of anthrax in the mud of the banks of the River Yeo and 
Yeo Brook is of considerable interest, and shows the great importance of 
examining in similar circumstances the sides and bed of a stream, as well as 
the flowing water. 

The spores of anthrax are peculiarly resistant. That they would in 
the case of the Yeo be swept from the banks in time of flood and carried. 
when present in the mud or river bank, down the river to be spread over 
low-lying land bordering the river hardly admits of any doubt. This seems 
a most serious matter, and certainly the “widening of the potentially 
infective anthrax area” by means of flood water is a subject which demands 
careful scrutiny. But it does not follow that a “potentially infective ” area 
need ever become an “actually infective” one. It seems highly probable that 
with all diseases of bacterial origin a certain dose of poison is required to 
start the infective process. This may be less true with anthrax than in the 
case of some other diseases, but it holds good to some extent. It is by no 
means inconceivable that flood water while ‘widening the potentially 
infective anthrax area” might affect so wide a separation of the individual 
spores of anthrax one from the other as to largely remove the element of 
danger. Thus in the case of a low-lying pasture flooded with river water 
containing anthrax spores, the total number of anthrax spores deposited on 
the land might, if collected together, suffice for the infection of a large herd 
of cattle. But widely separated from each other, they might not readily 
infect grazing cattle, and even spores, like other matters, may 1n time 
undergo dissolution. It is here assumed, be it noted, that unless under very 
peculiar and special conditions the spores of anthrax remain dormant (under 
natural conditions) in the form of spores, and do not germinate into bacilh 
and multiply to any great extent if at all. It needs to be added that 
these remarks must not be read as implying that the presence of anthrax in 
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the various situations I found it,to be in at Yeovil is unimportant. The con- 
trary is the case, but it serves no useful purpose to magnify the danger 
and risk distorting things out of their true proportion... Excluding.any case 
that may have arisen in the past from direct infection from handling the 
hides, and excluding.also infection of cattle through grazing on. land 
manured with the “refuse” from the factories, as foreign to the present 
inquiry, | am not aware that any special incidence of anthrax has been 
definitely traced in Yeovil or its neighbourhood to the discharge of un- 
treated crude sewage and trade refuse into the river Yeo.” | 
It might have been anticipated perhaps that some of the strains of anthrax 

would have shown slightly diminished virulence as the result for example of 
prolonged sojourn in the septic tank and coke-beds. But unfortunately all 
the strains isolated were found to be of high virulence.. Thus. all)the seven 
strains were subcultured in agar for one night at 37 deg.C. Seven mice were 
severally inoculated at the root of their tails with a platinum needle the 
point of which had been brought in contact with the growth on agar of one 
or other of the seven strains of B. Anthracis. The results were as follows :— 


Strain I. Corresponding mouse died in about 24 hours. 


ui II. if mouse died in about 30 hours. 
- ITI. tf mouse died in less than 24: hours. 
ft TV. A) mouse died in about 24 hours. | 
. Vv. ne mouse died in less than 24 hours. 
Ne rrene 2) ‘5 mouse died in less than 24 hours. 
ae A 1) & “i mouse died in about 24 hours. 


In supplement to the summary which has been given of the positive 
results, a reference is now made to some of the negative results. 

Thus, although anthrax was found in the mud of the Yeo Brook and 
Yeo River within 150 feet of the main sewer outfall, negative results were 
obtained with two samples of mud collected, respectively 1,150 ft. and 
4,150 ft. below the source of the last named sample. as 

Further, the spores of B. Anthracis were seemingly not distributed 
equally throughout the contents of the septic tank since samples 8 and 
268 yielded negative results. | 

Lastly, negative results were obtained with a number of the samples 
notably number 5; as also with numbers 256 and 271 derived from the first 
“washings” of hides in the primary soak-pits, respectively of factories A 
(5), and B (256 and 271). 


B.—CONCLUSIONS. 


The new scheme for the disposal of Yeovil sewage provides for the 
treatment of the whole of the domestic sewage, trade refuse, and surface 
Mp by means of septic tanks, and artificial filters with final disposal on 
and.t+ G 

From the results furnished in this report there are no good grounds for 
anticipating that the new scheme will remove the danger arising from the 
presence in the final effluent of living and virulent anthrax spores. That 
anthrax spores will eventually pass through the septic tanks, and bacterial 
beds can hardly be doubted. The land might possibly effect their mechanical 
separation if it were of good quality, but this would appear not to be the 
case. It must also be remembered that the grit chambers will require 
periodic cleansing, and that a time will come when the septic tanks and filter- 
beds will call for similar treatment, and that their contents will have to be. 
disposed of. The question thus arises. what action the Commission should. _ 
take in this magter. It must. be remembered that Yeovil is only one of a 
number of places where this question must of necessity be considered. in | 
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* See, however, footnote ({) on page 5... + The land is stated to be not very suitable. 


Three points appear to me worthy of consideration. 
(1). Anthrax is a disease affecting man and other animals. 


(2). The degree or probability of danger to man and animals at 
Yeovil. 


(3). The question of what is practicable by way of remedy. 


As regards (1) and (2) :—Intestinal anthrax in human beings is almost 
an unknown disease, although possibly cases may occasionally occur the true 
nature of which is not recognised. Further, the River Yeo is a non-drinking 
water stream. Infections through wounds, abrasions, or sores in connection 
with the discharge of sewage eftluents into rivers may, perhaps, reasonably 
be ignored; or, at all events, regarded as of most unlikely occurrence. 
But bathing should certainly be prohibited in the neighbourhood ct sewage 
outfalls in cases where the conditions are comparable to those pertaining 
at Yeovil. The danger, however, to human beings at Yeovil is to be looked 
for within the walls of the hide factories rather than outside them. 

As regards animals the case is different, and there can be no doubt that 
here a real danger exists. That cattle drinking water containing anthrax 
spores or grazing on anthrax polluted land may become infected with 
anthrax is indisputable. Nevertheless, it must be borne in mind that a 
potential danger, seemingly of serious kind, may yet possibly never become 
an actual and tangible one. The incidence of anthrax on cattle in the 
neighbourhood is, in my opinion, to be ascribed rather to the manuring of the. 
fields with refuse from the factories than to contamination of the River 
Yeo with the “untreated” crude sewage and trade effluents. Such an’ 
opinion, however, is necessarily little better than surmise, and without further 
investigation must be received with reserve. 

As regards (3), no hopeful view can be expressed. To sterilise the: 
whole of the sewage is out of the question ; to sterilise the trade refuse alone 
seems impracticable.* {t might be possible, although even this is doubtful, 
to sterilise a section of the trade refuse, namely, that portion most likely to. 
contain the spores of anthrax. No process of sterilisation could reasonably 
be enforced which entailed a great expenditure, or which would be likely to. 
injure the quality of the hides, or defeat the objects of the bacterial 
treatment of the sewage by destroying all the microbes in the general 
sewage. 

The proprietors of a particular disinfectant on the market advise that 
hides should not be imported in a “sun-dried” condition, but should be 
painted over instead abroal with their preservative which they claim kills 
anthrax spores and leaves the hides in a more workable condition than if 
they were sun-dried.+ The cost of such treatment is not serious, and if: 
these claims be well founded, pressure might perhaps reasonably be brought 
to bear on manufacturers to induce them to require disinfected hides instead 
of sun-dried ones. The disinfectant in a 4 per cent. solution is said to be 
fatal to the spores of anthrax when infected hides are left soaking in it for 
one hour. This treatment is held to be non-injurious to the hides, and not 
very costly, and as it may be carried out by the consignee in this country 
may be suggested as an alternative to importing disinfected hides. The 
composition of the disinfectant is not stated, but it 1s admitted to be 
poisonous, which presents obvious disadvantages. It 1s proposed to test 
the germicidal value of a solution of this substance as regards anthrax 
spores, but there seems no easy way of ascertaining whether importec 
hides which have been “pasted” with the material abroad arrive 1 this 
country in a sterile condition as regards anthrax.? 

A considerable number of experiments have already been carried out 
with certain sterilising agents of comparatively speaking innocuous 
sort, but they are reserved for a special report on the sterilisation of 
effluents. 





* The total volume of domestic sewage, manufacturing effluents (breweries and hide 
factories), and surface water amounts to about 143 million gallons per annum. The hide factory 
refuse amounts to about one-ninth part of the whole volume of sewage. 

+ After painting the hides with the preservative, natural or artificial, drying may be used,. 
but “ hard-drying” or “sun-drying” is not recommended. yer aig 

{ Since writing this Report the disinfectant has been tested with disappointing results. 
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I would urge somewhat strongly that the Commission should authorise 
me to inquire more fully into the matter, and to keep one or more factories 
under sustained observation so as to obtain some idea of the extent of the 
danger from anthrax and the best remedy. 

Without making further inquiries and experiments, I am not prepared 
to express any decided opinion or come to other than tentative conclusions. 
The subject is indeed one which merits the most careful consideration on the 
part of the Commission. 

In carrying out this piece of work I have received much valuable 
assistance from Dr. Gordon. 


C.—Description of Micro-Photographs. 


Fig. 1. B. Anthracis (Strain I.). Smear preparation ; splenic juice of 
a guinea-pig that died after inoculation with 2 cc. of Yeovil septic tank 
hauor. 3 


[Magnifying power, 500. | 


Fig. 2. B. Anthracis (Strain I.). Portion of agar oblique culture, 
showing colonies of B. Anthracis in pure culture. From heart’s blood direct 
of the guinea-pig referred to in description of Fig. 1. Two days’ erowth 
at 37 deg. C. 


[Magnifying power, 3. | 


Fig. 3. B. Anthracis (Strain I.). “Impression” preparation from a 
surface gelatine plate culture (24 hours at 20 deg. C.) stained with methylene 
blue. The same strain of anthrax as is referred to in descriptions of 
Figs. 1 and 2. 


[Magnifying power, 55. | 
_ Fig. 4. B. Anthracis (Strain II.). Smear preparation ; heart’s blood 
of a guinea-pig that died after inoculation with 1 cc. of Yeovil septic tank 
sludge. 
[Magnifying power, 500. | 


Fig. 5. B. Anthracis (Strain IT.). Section of spleen of guinea-pig 
(veferred to in description of Fig. 4), showing numberless anthrax bacilli. 


[Magnifying power, 500. | 


Fig. 6. B. Anthracis (Strain III.). Smear preparation ; heart’s blood 
of a guinea-pig that died after moculation with the “washings” from a 
sample of the coke from the primary coarse coke-bed at Yeovil. Stained by 
(zram’s method. 


[Magnifying power, 500. | 


Fig. 7. B. Anthracis (Strain IIL). Section of lung of guinea-pig 
(referred to in description of Fig. 6), showing numerous anthrax bacilli. 


[Magnifying power, 500. | 
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Fig. 8. B. Anthracis (Strain [V.). Gelatine stab culture; three day’s: 
growth at 20 deg. C. The culture was derived from a guinea-pig that died 
after inoculation with the “ washings” from the secondary fine coke-bed at 
Yeovil. 


[ Magnifying power, 14. | 


Fig. 9. B. Anthracis (Strain [V.). Section of liver of guinea-pig (referred. 
to in description of Fig. 8), showing numerous anthrax bacilli. 


{Magnifying power 500. | 


Fig. 10. 3B. Anthracis (Strain IV.). Double-stained preparation: 
showing spore-formation ; from an agar culture (two days at 37 deg. C.). The 
same strain of anthrax as is referred to in descriptions of Figs. 8 and 9. 


{Magnifying power, 500. | 


Fig. 11. B. Anthracis (Strain VI.). “Impression” preparation of a 
colony of B. Anthracis (surface gelatine plate culture, 24 hours at 20 deg. C.). 
Stained with methyleneblue. The culture was derived from a guinea-pig 
that died after inoculation with the “ washings” of the mud of the bank of 
the River Yeo. 


| Magnifying power, 250. | 


Fig. 12. B. Anthracis (Strain VII.). Smear preparation ; heart’s blood 
of a guinea-pig that died after inoculation with the “ washings” of the mud 
of the bank of the Yeo Brook. Stained by Gram’s method. 


[Magnifying power, 500. | 


Fig. 13. B. Anthracis (Strain VIL). “Impression” preparation from 
a surface, gelatine plate culture (24 hours at 20 deg. C.). Stained with 
methylene blue. The same strain of anthrax as is referred to in description: 
of Fig. 12. 


{Magnifying power, 1,000. | 


ADDENDUM <A. 


Note on the Process of Hide Dressing as practised at Yeovil.” 


The raw hides (sheep and lambs) are all said to be imported from the 
Cape, Russia, and Spain, and they arrive in this country in a “sun-dried ” 
state. 


1. Soak-Pit Process.—A. batch (about 600) of hides are placed in a tank 
or soak-pit (about 8 feet by 8 feet by 4 feet deep), and covered with heavy 
planks to prevent them from rising. The tank is filled with pure water (town 
supply) ; and, after twenty-four to forty-eight hours, or longer, the hides are 
fished out and transferred to a second and similar tank for a like period. 
Fresh water is used for each fresh batch of hides, and the dirty water escapes 
into a catchpit, if there is one, if not directly into the sewer or brook. 











* The information contained in this brief note was obtained for me by Mr. Kershaw. 
6128. F 2 


4h 


“rhis soaking process cleans and softens the hides. While the hides are in 
the tank they are occasionally stirred about with a stout pole. The liquid 
from the soak-pits represents about one-fourth to one-fifth of the total volume 
cof water used in dressing the hides. Antecedent to the next process, the 
hides are taken out of the soak-pit and scraped on a beam with a blunt 
draw-knife, and piled in heaps (flesh side uppermost) on the stone slabs 
adjoining the soak-pits. 


2. Arsenic and Lime Pasting Process.—The hides are next pasted (on the 
flesh side) with a mixture of red arsenic (orpiment, obtained from Saxony) 
and lime. About 5 lb. of arsenic and a bushel of lime are mixed to a thin 
paste with water ina tub, and the mixture applied to the hides with a piece 
of sacking tied to the end of a pole. Each hide, after pasting, is folded once, 
and the hides are left piled in heaps for about twelve hours, when the depi- 
latory action is sufficiently advanced to allow of removal of the hair by 
scraping the hair side of the hides onthe beam. The wool or hairis rinsed, 
dried on a drying floor, and sold to make blankets, ete. The hides are 
‘then rinsed in tubs (rinsings go to sewers) and are ready for the next 
process. 


3. Lime Process.—The hides pass through a series of tanks (four, about 
7 ft. by 4 ft. by 4 ft.) containing lime in varying amount (about 4 bushels to 
each tank), and the process occupies about three weeks. After two batches 
of hides have been “treated” the liquid is allowed to run to waste to 
the catchpit or sewer or brook, and the tanks cleaned out and made ready 
with fresh lime for a fresh lot of hides. After the lime tanks the hides are 
again placed on the beam and scraped, but preparatory to this they are 
thoroughly rinsed in tubs containing clean water. 


4. “Puring” Process—The hides are next “treated” in a “puring” 
bath of dog dung and water contained in tubs, the liquid being kept at 
a certain temperature. The period varies (average about four hours) 
according to the quality of the hides. The foul liquid resulting from this 
process passes to the catchpit or sewer or brook. A fresh solution is used 
for every batch of hides. The “ puring” bath brings the hides into a pliable 
and workable condition. It is doubtless a biological process, and the first 
and third processes probably involve bacterial action as well. After rinsing, 
the hides are ready for the next process. 


5. Bran Drench Process—The hides are soaked in tubs contaming 
bran and water for sgme hours and again put on the beam and further 
cleansed and rinsed. 


6. Alum (etc.) Process.—The hides are placed in revolving drums and a 
mixture of alum, salt, flour, and yoke of eggs forced into them. They are 
then stove-dried, and the “staker ” next softens them in water and then 
stretches them on stakes. They are then ready to be dyed and afterwards 
made into gloves. 


The effluents and “rinsings ” from all the different processes are run off 
whenever convenient, either directly to the sewers or brook, or indirectly 
through a catchpit. | 

The total amount of water. used in all the hide factories amounts to 
over sixteen million gallons per annum. Of this about one-fourth to one- 
‘fifth approximately comes from, the soak pits and about one-fourth from the 
line tanks. 

The total volume of domestic sewage, manufacturing effluents (breweries 
and hide factories), and surface water amounts to about 143 million gallons 
per annum. The hide factory refuse thus amounts to about one-ninth part 
-of the whole volume of sewage. 


December, £901. A. C. Housion. 





Fig. 3. Fig. 4. 
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Report ON THE RESULTS OF THE SUBCUTANEOUS INOCULATION OF ANIMALS 
WITH CRUDE SEWAGE AND WITH EFFLUENTS; TOGETHER WITH AN 
Account OF DeEtTEcTION oF B. PsEUDO-TUBERCULOSIS AND B. Pyocy- 
ANEUS IN SOME SAMPLES OF SEWAGE AND OF EFFLUENTS.— 


By Dr. Houston. 





12th February, 1902. 


This report can lay no claim to being a comprehensive study of the 
pathogenic qualities of sewage and effluents. The subject is a wide one, 
and to investigate it thoroughly would be the work of many years. But the 

esults obtained up to the present seem of sufficient importance to make it 
visable to place them on record. 


The following is a list of the several sections of this report :— 


I. Summary of previous work. 

II. The subcutaneous inoculation of guinea-pigs with crude 
sewage and with effluents. 

Ill. The subcutaneous inoculation of guinea-pigs with crude 
sewage previously heated to 80° C. for ten minutes. 

IV. The subcutaneous inoculation of guinea-pigs with crude 
sewage previously heated to 100° C. 

VY. The subcutaneous inoculation of guinea-pigs with crude 
sewage after preliminary treatment as follows :— 

(a) Heated to 65° C. for twenty minutes and rendered 
germ-free by filtration through a. sterilised 

Pasteur filter. 
(b) Heated to 80° C. for ten minutes and rendered 
germ-free by filtration through a sterilised 

Pasteur filter. 
(c) Heated to 100° C. for one hour and rendered 
germ-free by filtration through a sterilised 

Pasteur filter. 

VI. The subcutaneous inoculation of guinea-pigs with crude 
sewage previously filtered through a sterilised Pasteur 
filter. 

VIL: The microbes concerned in producing the pathogenic results. 

VIII. Pseudo-tuberculosis. B. pseudo-tuberculosis in sewage 
and sewage effluents. 

IX. B. pyocyaneus in sewage and effluents. 

X. Summary. 

XI. Conclusions. 


I.— Summary of Previous Work. 


During 1898-99 I carried out a preliminary research on the subject of 
whe bacteriology of sewage on behalf of the London County Council. 


The following is a brief summary of the chief results then obtained :— 


Injection of Crude Sewage and Kyinents into Ginea-pugs. 


A. The subcutaneous injection of Barking and Crossness crude sewage 
into guinea-pigs (about 1 to 3cc. per 200 grms. weight), nearly 
always produced a local reaction, and not uncommonly death in from 
twenty-four to seventy-two hours. Sometimes the effluents 
from the coke beds were found to be more pathogenic than the raw 
sewage, but usually a somewhat larger dose of effluent than of 
sewage was required to produce a fatal effect. 
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B. If the injection of the crude sewage or effluent is not followed by 
fatal results within the first few days, the animal may foccasionally 
die after the lapse of some weeks’ time from pseudo-tuberculosis: . 
(B. psendo-tuberculosis of A. Pfeiffer). 


C. ‘When the animal dies rapidly (twenty-four to seventy-two hours), 
virulent microbes, belonging to the class of B. coli and B. proteus 
may readily be isolated from the blood or tissues of the 
animal. 


D. Ifthe crude sewage or eftiuent be previously heated to 100° C, for 
one hour, large doses may be injected without producing a fatal 
result. 


E. If the crude sewage or effluent be previously heated to 80° C. for ten. 
minutes, a pathogenic effect may still be produced, but a much 
larger dose is usually required than when the liquid has not been so 
heated. 


F. If the crude sewage or eflluent be filtered through a sterilised. 
Pasteur’s filter, very large doses of the filtrate fail to produce a 
pathogenic effect. 


The results that have since been obtained amply confirm the above: 
statements. In addition some new information has been gained, notably as. 
regards the presence of anthrax at Yeovil.* 

Before considering the additional and confirmatory data it may be: 
observed that the facts to be set forth not only show the actually dangerous. 
qualities of some sewage efluents as regards rodents, but indicate also, and 
incidentally, for the same eftluents possible danger to human beings. I say 
incidentally, because it does not, of course, follow that because an effluent 
produces a pathogenic effect when injected into rodents it wouid necessarily 
produce a pathogenic result if drunk by human beings. Nevertheless, we 
already know the dangerous qualities of sewaget in relation to human 
disease, and if the effluents from land and bacteria-bed processes of sewage 
treatment are apt to produce a pathogenic result equally with raw sewage: 
when subcutaneously inoculated into rodents, the tentative inference is that 
it would be unwise to regard such effluents as being so altered by their 
treatment as to have ceased to be potentially dangerous in the case of 
human beings, however greatly the amount of their bacterial flora may be 
reduced. 

As an index, then, of the retention by an effluent of the noxious quali- 
ties of its parent sewage and of the presence in it of undesirable microbes,, 
the inoculation of animals is to be recommended, if not as a routine measure: 
at. least as an occasional test. : 

In this view of the case the pathogenicity of effluents in the case of 
rodents is significant, not because it, pari passu, directly points to danger in 
relation to human disease, but because it indirectly tends to show that a 
liquid (raw sewage), not unknown in its relation to human epidemic disease, 
has not, so far as the test on rodents may be taken as an indication, become 
so modified in its biological characters as the result of its treatment in 
bacteria beds or on land as to have altogether lost its potentially dangerous. 
qualities. 

I insist the more on this aspect of the question’ since it is constantly 
being urged, that in order to show the dangerous qualities of sewage effluents. 
it is necessary to prove the presence in them of microbes pathogenic not onl 
to the lower animals but also to human beings. With a view of illustrating 
the danger of accepting such contention as valid, I cite certain considera- 
tions that would seem parallel with those I have been advancing. 











* These results are given in a separate report. 

+ It cannot be too strongly insisted on that sewage is not a substance wntried or waknown in 
its relation to humegm disease. It has for long been an established fact that sewage can spread 
epidemic disease, and that this is due to the organisms contained in it. The only point open to 
doubt is how far effluents are to be thought of in the same sense. It is for this reason that so 
much work has been undertaken in the endeavour to trace the extent to which sewage becomes, 
while the total amount of bacteria in it is heing reduced, modified im its brological characters hy 
the different methods of sewage disposal at present in operation. 
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Thus all chemical methods of seeking to ascertain the truth in the 
analysis of water are indirect ones. That is, the chemist estimates the 
relative proportions of certain substances present in a water, not because 
they are themselves harmful but because he knows from previous experience 
that they are an index of that which is harmful. We now know that the 
harmfulness thus indicated is due for the most part if not wholly, to living 
organisms. For example, of two waters, the first containing ten times as 
much organic matter as the second, other things being equal, the former 
must be likely to contain ten times more objectionable microbes than the 
latter. Yet no one doubts that, despite these limitations, the chemical 
analysis of water has contributed in the past in no small measure to secure 
the purity of our water supplies. Why then demand from the bacteriologist 
information which the chemist is powerless to furnish ? 


The remarkable progress made in preventive medicine when chemistry 
was in the ascendant and bacteriology was comparatively unknown, was 
Jargely due to the recognition that excremental matters are a source of 
danger to health. Not that it was believed by sanitarians (at all events of 
recent times) that a single drop of sewage or even a single sample in bulk 
must necessarily be possessed of disease-producing power. But all the 
observed facts pointed in one direction, namely, that excremental matters 
are always potentially dangerous; that if not actually dangerous on all 
occasions some time or other they were pretty sure to be associated with, 
4.é@., to carry along with them, the virus of disease. For example, it has 
been observed again and again that a water supply continuously polluted 
with excremental matters mav be drunk for long periods with impunity, and 
yet may sooner or later give rise to epidemic disease. We now know that 
ithis change from potential to actual danger depends on the ordinary com- 
paratively harmless bacteria of excremental kind being sometimes accom- 
panied by microbes, also of intestinal outcome, derived from a diseased 
‘source and possessed of and retaining definitely pathogenic properties. At 
‘the period referred to (as now) chemistry played a most useful part. It was 
found that whereas crude sewage was rich in organic matter, pure waters—- 
waters removed from all sources of objectionable contamination—were 
almost free from organic matter. And this being so, sanitarians naturally 
viewed all waters containing an undue amount of organic matter with much 
‘suspicion. In brief, the status of a water from the health point of view was 
then (as now) largely judged by the proportion of organic matter present. 
And the wisdom of the teaching of the earlier sanitarians has received 
ample confirmation from the discoveries of bacteriologists. Obviously, 
apart altogether from the value of chemical and bacteriological researches, 
epidemiologists, on the basis of observed facts, were and are clearly justified 
an regarding sewage and, in general, excremental matters as a/ways a likely 
‘source of danger to health. 


Reverting to the biological aspects of sewage, bacteriologists at 
present cannot draw a reliable distinction between sewage containing the 
actual specific germs of disease and sewage free from all microbes of definitely 
pathogenic sort, and therefore, comparatively speaking, unobjectionable. 
But if we regard sewage as always potentially dangerous, and dangerous, 
moreover, nut because it contains organic matter, but because it harbours 
microbes of intestinal sort, the great value of bacteriological tests of sewage 
becomes at once apparent. Sewage is a substance teeming with bacteria of 
intestinal outcome ; with bacteria, that is, absent, or relatively so, from pure 
water. It is only necessary then to determine the kinds of bacteria of 
intestinal origin present in sewage, and their re/ative abundance, to obtain a 
series of data of the utmost value—data which, in my opinion, yield infor- 
‘mation of a much more trustworthy kind than mere chemical facts.* Early 





* Lest I be misunderstood, I must repeat the views I have already fully expressed to the 
‘Commission. In the case of drinking water streams, where the chief object is to guard against 
disease introduced into them by sewage, the bacteriological examination is of primary and the 
chemical examination is of secondary importance. But in the case of non-drinking water streams, 
where the main consideration is to avoid additions to the water of matters creating a serious 
nuisance, the converse holds good. 
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in 1898 a special research was carried out on these lines. Two microbes: 
were selected, both typical of excremental matters, the one an aerobe: 
(B. coli), and the other an anerobe (B. enteritidis sporogenes), and their 
relative abundance determined in multiple samples of sewage. Added to- 
this, other lines of research bearing on the same subject were undertaken 
(e.g., as regards streptococci), but of these no special note need here be 
made. As the result of this work, it became possible to lay down certain 
bacteriological tests relating to crude sewage ; to show the wide biological 
distinction between sewage and pure waters ; to lay down a foundation for 
the subsequent examination of sewage effluents; and to enable a com- 
parison to be drawn between sewage effluents and crude sewage as. 
regards their probable degree of harmfulness. It was found that B. coli, 
B. enteritidis sporogenes, and streptococci (“‘ microbes of indication ”)* 
were usually present in crude sewage in numbers exceeding 100,000, 100 to- 
1,000, and about 1,000 respectively per cc. As a contrast to these figures. 
may be placed my experience as regards pure waters, namely, that these 
microbes are either altogether absent from them, or relatively so. With 
these records (previously lacking) made available, it became possible to. 
judge the biological status of sewage efttuents as regards their probable 
degree of harmfulness. The more nearly sewage effluents approached 
normal crude sewage standards the less could it be said that purification was. 
satisfactory from the biological point of view, and the greater seemed to be 
their potential harmfulness. On the other hand, the fewer these ‘‘ microbes. 
of indication” were found to be, the more one felt justified in regarding such 
effluents as relatively safe. 
To sum up, my propositions are briefly as follows :— 


I have sought to show that sewage ought always to be regarded as a 
liquid potentially dangerous to health. ; 


That sewage effluents which, so far as can be ascertained, resemble. 
sewage in their biological composition ought also to be considered harmful ; 
and that the inoculation of rodents is one way of obtaining information 
under this heading. 


That there are tests available to the bacteriologist, which enable him 
to measure the degree to which an effluent agrees with or departs from 
normal crude sewage standards, and therefore to measure its probable 
degree of potential harmfulness, or, in other words, its status from the health 
point of view. 


That it is not necessary to demonstrate in the effluent the presence of 
definitely pathogenic microbes to prove the element of danger. That on the 
contrary it is sufficient to show that bacteria indubitably of intestinal origin 
are present in an effluent to condemn it as potentially dangerous, for the: 
reason that these micro-organisms are apt to be accompanied by bacteria. 
well known to have caused disease in human beings. 

[In much the same way, and in view of considerations broadly parallel, 
drinking-water has in the past been condemned (and rightly condemned) by 
the chemist because of undue presence in it of unoxidised organic matter, 
not by reason of any noxious quality ascertained to be bound up with the 
recognised adventitious material. | 





IL.—Zhe subcutaneous inoculation of guinea-pigs with crude sewage and 
effluents. t 
It has already been pointed out that that the subcutaneous injection of 


crude sewage into guinea-pigs nearly always produces a local reaction and 
not uncommonly death within a few days. Effluents naturally vary very 





* « Microbes of indication ” in the sense that these bacteria are intestinal germs apt to be: 
associated with the pathogenic microbes which, by their occasional or frequent presence, may 
render sewage and sewage effluents actually, dangerous. 

+ Unless otherwise stated, all the animals were inoculated subcutaneously in the groin. 


much; while some equal crude sewage in their 
others may be injected in large quantities 
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pathogenic qualities, 
without producing a fatal result. 


The effluents from land are usually less pathogenic than the effluents from 


bacteria-bed processes of sewage tre 


atment. 


The following are examples 


both of pathogenic and of seemingly non-pathogenic, or at all events not 


markedly pathogenic samples. 


Examples showing the pathogenic 
qualities of crude sewage and 
of effiuents :— 


Ducat’s process at Hendon.—May 16, 1899.— 
20 cc. of the effluent were centrifugalised, 16 
ce. were poured off, of the remaining 4 ce. 
mixed 2 ce. were used to inoculate a guinea-pig. 
The animal died on the 4th day. 


Storm-water overflow. Altrincham Sewage Farm. 
April 29, 1900.—Two samples, 67 and 68; the 
former collected soon after the overflow had 
begun to work, the latter 14 hours later. 2 ce. 
of each were severally injected subcutaneously. 
into two guinea-pigs. Both died on the 3rd 
day. 


Rugby. Street water from separate system after 
rain (964).—June 20, 1900.—Two guinea-pigs 
were inoculated subcutaneously, the one (A) 
with 1 cc. the other (B) with 2 cc. Both had 
swollen bellies, but guinea-pig (A) eventually 
recovered. Guinea-pig (B) suffered from ulcer- 
ation of the abdominal wall, and died on the 
15th day. 


S. Norwood. Street’ washings after running 
four hours.—Dec. 5, 1900.—Two guinea-pigs 
were inoculated subcutaneously, the one (A) 
with 1 cc. and the other (B) with 2 cc. of the 
sample. Although (A) guinea-pig eventually 
recovered it had a big swelling and was ill for 
some days. (B) guinea-pig died on the 2nd 


day. 


Rugby. Street Washings during storm.—March 
4, 1901.—A guinea-pig was inoculated subcu- 
taneously with 4 cc. of the sample (231). It 
died on the 2nd day. 


Rugby Sewage Farm.—March 7, 1901,.—A 
guinea-pig was inoculated with 3 cc. of crude 
sewage (233). It died on the 2nd day. 


Rugby Sewage Furm.—March 11, 1901,—A 
guinea-pig was inoculated with 2 cc. of crude 
sewage (235). It died on the 2nd day. 


Exeter Septic tank effluent.—March 21, 1901. 
—A guinea-pig was inoculated subcutaneously 
with 2 cc. of sample. It died on the 4th day. 


Luton Crude Sewage, 244A.—March 28, 1901. 
—A guinea-pig was inoculated subcutaneously 
with 3 cc. of the sample. It died on the 2nd 
day. 

Liford Crude Sewage.-—August 27, 1901. 
A guinea-pig was inoculated subcutaneously 
with 3 cc. of the sample. It died within 24 
hours. 





Ilford Crude Sewage.-—September 6, 1901.— 
A guinea-pig was inoculated subcutaneously 
with 3 cc. of the sample. It died within 24 
hours. 


Examples showing that some effluents 
are not markedly pathogenic under 


the conditions of experiment :— * 


Dibdin’s process at Sutton.—June 29, 1899.— 
1 cc. of the effluent from a “fine bed” was 
injected subcutaneously into a guinea-pig... 
The animal recovered. 


Leicester Sewage Farm.—Nov. 9, 1899.—. 
2 ce. of the final effluent (No. 3) were injected 
subcutaneously into a guinea-pig. The animal 
recovered. 


Leicester Sewage Farm.—Nov. 15, 1899.— 
2 ce. of the final effluent (No. 4), were injected 
subcutaneously into a guinea-pig. The animal. 
recovered. 


Nottingham Sewage Farm.—July 25, 1900.— 
A guinea-pig was inoculated subcutaneously 
with 4 cc. of effluent 111. There was no local 
reaction, and the animal was seemingly quite 
unaffected. 


Nottingham Sewage Farm.—J uly 26, 1900.— 
A guinea-pig was inoculated subcutaneously 
with 8 cc. of effluent 113. It developed a big 
swelling and became quiet, but eventually re- 
covered completely notwithstanding the large: 
dose. 


Beddington Sewage Farm.—Oct. 10, 1900,— 
Two guinea-pigs were inoculated subcutaneously 
the one with 1 cc. and the other with 4 ce. of 
final effluent 154. They were hardly, if at all 
affected, and both recovered completely. 


South Norwood Sewage Farm.—-Nov. 20, 1900. 
—Two guinea-pigs were inoculated subcu- 
taneously, the one (A) with 1 cc. of settled’ 
sewage 176, the other (B) with 4 cc. of final 
efiuent 178. (A) guinea-pig had a slight 
thickening at the site of the inoculation, but 
otherwise remaiued unaffected. (B) guinea-pig: 
showed little or no reaction. 


Rugby Sewage Farm.—February 18, 1901.—A 
guinea-pig was inoculated subcutaneously with 
4 cc. of effluent 225. There was hardly any 
local reaction and the animal recovered com- 
pletely. 





Rugby Sewage Farm.—February 27, 1901 — 
A guinea-pig was inoculated subcutaneously 
with 10 cc. of effluent 230. The animal was 
seemingly but slightly affected. Fourteen days. 
later it died, but on examination the organs 
seemed healthy (beyond some slight congestion 
of the lungs), and it is probable that death was. 
not directly due to the effects of the injection 


Rugby Sewage Farm.—March 5, 1901.—A 
guinea-pig was inoculated subcutaneously with 
10 ce. of effluent 232. The animal was seem-- 
lingy unaffected and remained quite well for 
several weeks. 








——= 


* Possibly some of the experiments included in this column may be considered to belong 


more properly to the left column or else to a separate column, standing as regards pathogenicity 


mid-way between the two. 
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S. Norwood settled Sewage (sample A).—-Sep- 
tember 10, 1901..—A guinea-pig was inoculated 
subcutaneously with 3 cc. of the sample. It 
-died within 24 hours, 


S. Norwood settled Sewage (sample D).—Sep- 
tember 11, 1901.—A guinea-pig was inoculated 
-subcutaneously with 3 cc. of the sample. It 
died within 24 hours, 


S. Norwood settled Sewage (sumple G').—Sep- 
‘tember 12, 1901.—A guinea-pig was inoculated 
subcutaneously with 3 cc. of the sample. It 
‘died within 24 hours. 


S. Norwood Ist field effluent (b).—Septem- 
ber 10, 1901.—Two guinea-pigs were inoculated 
‘subcutaneously, one with 3 cc. and the other 
with 6 cc. of the sample. Both died within 3 
‘days. 


S. Norwood Ist field effluent (E).—Septem- 
ber 11, 1901.—Two guinea-pigs were inoculated 
subcutaneously, one. with 3 cc. and the other 
with 6 ec. of the sample. Both died within 2 
«days. : 


Rugby Sewage Farm.—March 6, 1901.—A 
guinea-pig was inoculated subcutaneously with 
10 cc. of effluent 234. It was apparently 
unaffected and remained well for 24 days. It 
was then killed and examined ; the organs were 
normal in appearance, but a small abscess. was 
found at the seat of the inoculation. 


Rugby Sewage Farm.—March 11, 1901.—A 
guinea-pig was inoculated with 10 ce. of effluent 
237. It was but slightly, if at all affected, and 
remained well for several weeks. | 


Aldershot.—July 2, 1901.—Street washings 
during storm.—A guinea-pig was inoculated 
subcutaneously with 1 cc. of sample (311), 
There was some local reaction, but the animal 
eventually recovered completely from the effects 
of the injection. 


Aldershot.—July 3, 1901.—Street washings 
during storm. A guinea-pig was inoculated 
subcutaneously with 2 cc. of sample (314). A 
localised swelling developed, but the animal 
eventually recovered completely from the effects 
of the injection. 


S. Norwood 1st field effluent (H).—Collected 
during rainy weather.—-September 12, 1901.—In 
this experiment guinea-pigs inoculated with 3 
and 6 cc. of the sample recovered. 


S. Norwood final effluents (C, F, & L).— 
Collected respectively on September 10, 11, 
and 12, 1901.—In each case two guinea-pigs were 
inoculated, one with 3 cc. and the other with 
6 cc. of the sample. ‘The animals, however, all 
recovered from the effects of the injections. 


From the results of these experiments it is obvious that crude sewage 


is usually for rodents a highly pathogenic liquid. Further, that “ street 
washings,” storm water overflow liquid from sewage works, and bad 
effluents are also apt to be fatal on subcutaneous injection into guinea- 
pigs. Lastly, that some sewage effluents may be injected into these animals 
in relatively large amount without producing a pathogenic result.* Land 
effluents, so far as observed, are usually less pathogenic to rodents than 
effluents from bacteria-bed processes of sewage disposal. 





AI1.— The 


Subcutaneous inoculation of Guinea-pigs with crude sewage 
previously heated to 80° C. for ten minutes. 


As already indicated, if sewage be heated to 80° for ten minutes a patho- 
genic result may still be produced, but usually a larger dose of the liquid is 
required, and death is not so quickly induced. 

The following experiments exemplify these facts :— 


(1) Rugby Sewage Farm, February 18, 1901.—Some settled sewage (224) was heated to 80° 
C. for ten minutes, and then 4 cc. were injected subcutaneously into a guinea-pig. A 
slight swelling developed at the site of the inoculation, but the animal recovered 
completely. 

(2) Rugby Sewage Farm, March 6, 1901.—Some crude sewage (233) was heated to 80° C. for 
ten minutes, and then 6 cc. were injected subcutaneously into a guinea-pig. The 
animal remained apparently unaffected. Half the dose (not heated) killed another 
guinea-pig in two days. 





* This latter circumstance must not be considered to yield any proof that such effluents are 
free from the presence of undesirable microbes. The test, indeed, is not a delicate one since 
effluents yielding unequivocal evidence by other methods of the presence of objectionable bacteria 
may yet yield on inoculation into rodents negative results. As regards many of the samples 
under scrutiny other biological data are available. These parallel observations are of 
such a nature as fo lead to the conclusion that effluents in general do not give rise to an 
appreciable pathogenic effect on inoculation into rodents unless the number of undesirable 
microbes (¢.g., B. Coli) present in them run into hundreds or even thousands per ¢.c. and 
most certainly into figures which no responsible bacteriologist could accept as safe in the case 
of the discharge of an effluent into a d:inking water stream, even if the dilution of the effluent 
with river water was much above the rage. 
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(3) Leughy Sewage Farm, March 11, 1901.—Some ecrade sewage (235) was heated to 80° C. 
for ten minutes, and then 8 ec. were injected subcutaneously into a guinea-pig. The 
dose proved too large, and the animal died on the second day, notwithstanding the 
preliminary heating of the sewage. 

(4) Ilford Crude Sewage, August 28, 1901.—Some of the sewage was heated to 80° C. for 
ten minutes, and then 5 cc. were injected subcutaneously into a guinea-pig. The 
animal showed some local reaction, but twelve days later was alive and well. 3 ce. 
of the same sample (not heated) killed another guinea-pig within twenty-four hours. 

(5) Ilford Crude Sewage, September 6, 1901.—Some of the sewage was heated to 80° C. for 
ten minutes, and then 6 cc. were injected subcutaneously into a guinea-pig. The 

_dose proved too large, the animal dying on the third day. 3 cc. of the same 
sample (not heated) killed another guinea-pig within twenty-four hours, 

(6) S. Norwood Settled Sewage, sample A, September 10, 1901.—Same conditions of experi- 
ment as in experiment 5, but 5 cc, used for the injection. The animal recovered. 
: ce. of the same sample (not heated) killed another guinea-pig within twenty-four 

ours. 

(7) S. Norwood Settled Sewage, sample D, September 11, 1901.—Same zonditions of experi- 
ment as in experiment 6, and with same negative result. But 3 cc. of the same sample 

(not heated) killed another guinea-pig within 24 hours. 

(8) S. Norwood Settled Sewage, sample G, September 12, 1901.—In this experiment 5 ce. 
proved fatal (second day), while 3 cc. of the same sample (not heated) killed another 
guinea-pig within 24 hours. 

These experiments show that sewage, after being heated to 80° C. for 
ten minutes (this temperature would destroy bacilli, but not the spores of 
bacilli), is less pathogenic than sewage not heated, but that a fatal result may 
still be produced if the amount injected into the guinea-pigs be sufficiently 
great. Death, when it does occur, is usually less early with the heated than 
with the not heated sewage. 





1V.—The Subcutaneous Inoculation of Guinea-pigs with Crude Sewage 
previously heated to 100° C. 


it has already been said that if crude sewage be previously heated to: 
100° C. for 1 hour, large quantities may be injected without producing a 
fatal result. The following experiments serve as examples :— 


(1) Hendon Crude Sewage, May 16, 1899.—Some of the sewage was heated to 100° C. for 14 
hours and 4 ce. were injected subcutaneously into a guinea-pig, The animal seemed 
rather quiet for the first day or two, but eventually recovered completely. 

(2) Ilford Crude Sewage, August 27, 1901.—Some of the sewage was heated to 100° C. for 
one hour and 7 cc. were injected subcutaneously into a guinea-pig. The animal 
showed a slight local reaction, but twelve days later was seemingly quite well. 

(3) Llford Crude Sewage, September 6, 1901.—Some of the sewage was heated to 100° C. for 
one hour, and 10 cc. were injected subcutaneously into a guinea-pig. The animal 
seemed to be little, if at all, affected, and twelve days later was found to be quite 
lively and well. 

(4) S. Norwood Settled Sewage, September 10, 1901. Sample A.—The experiment was 
carried out on exactly the same lines as recorded under experiment 3, and with the 
same negative result. : 

(5) S. Norwood Settled Sewage, September 11, 1901, Sample D.—Same negative result as 
A, experiment 4, under the same conditions of experiment, and with the same dose. 

(6) S. Norwood Settled Sewage, September 12, 1901, Sample G.—Same negative result as 
A, experiment 4, under the same conditions of experiment, and with the same dose. 

As regards experiments 2, 3, 4, 5, 6, three cc. of the same samples (not heated) in each case 
killed guinea-pigs within 24 hours. 


The results of these experiments show that a three-fold lethal dose of 
sewage after preliminary heating to 100 deg. C. for 1 hour either produces 
-no apparent effect on injection, or only a shght local reaction. 





V.— The Subcutaneous Inoculation of Guinea-pigs with Crude Sewage after 
preliminary treatment as follows :— 

(a) Heated to 65° C. for 20 minutes, and rendered germ-free by 
jiltration through a sterilised Pasteur filter. 

(b) Heated to 80° C. for 10 minutes, and rendered germ-free by 
filtration through a sterilised Pasteur filter. 

(c) Heated to 100°C. for 1 hour, and rendered germ-free; \by 
jiltration through a sterilised Pasteur filter. 
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(1)Nottingham Crude Sewage, September 26, 1901.—Three guinea-pigs (a, b, ¢), were inoculated 
each with 20 cc. of the filtered liquid under (a), (b), and (c) set of conditions. The 
animals were seemingly but little, if at all, affected by the injections, and remained 
lively and well*. 

(2) Leicester Crude Sewage, October 12, 1901.—Experiment (1) was repeated, but Leicester, 
instead of Nottingham crude sewage, was used. The results were negative as in 
experiment (1). 

These experiments seem to show that heating sewage under the above 
conditions of experiment does not set free any soluble poisons in suth 
amount as to be capable of producing any appreciable pathogenic result 
when the filtered liquid is injected in large dose into rodents. 


It has already been noted that sewage heated to 80°C. for 10 
minutes remains in the unfiltered condition a liquid still possessed of 
pathogenic qualities, although a larger dose is required to produce a 
pathogenic resilt than when the liquid has not been so heated. From the 
results of the above experiments under (b) set of conditions it is obvious that 
the pathogenic qualities are not to be attributed merely to the heating setting 
free soluble poisons but to the vital activity of microbes present in the 
sewage in the form of spores. 





VI—The Subcutaneous Inoculation of Guinea-pigs with Crude Sewage 
previously filtered through a Sterilised Pasteur’s Filter. 


As previously explained, if crude sewage be filtered through a Pasteur 
filter, large doses of the filtrate may be injected into guinea-pigs without 
producing a fatal result. The following experiments may be cited in 
illustration of the truth of this observation :— ; 


(1) Hendon Crude Sewage, May 16, 1899.—Some of the sewage was filtered through a 
sterilised Pasteur’s filter, and then 4 ce. of the filtrate were injected into a gxinea-pig. 
The animal remained seemingly quite unaffected. 

A2) Luton Crude Sewage, March 27, 1901.—Some of the sewage (2444) was filtered through a 
sterilised Pasteur’s filter, and then 20 ce. of the filtrate were injected subcutaneously 
into a guinea-pig. ‘The animal remained apparently unaffected. Another guinea-pig 
inoculated with 3 cc. of the unfiltered sewage died on the second day. 

(3) Ilford Crude Sewage, August 27, 1901.—Some of the sewage was filtered through a 
sterilised Pasteur’s filter, and then 20 cc. of the filtrate were injected subcutaneously 
into a guinea-pig. The animal remained apparently unaffected. 

(4) Ilford Crude Sewage, September 6, 1901.—Some of the sewage was filtered through a 
sterilised Pasteur’s filter, and then 20 c.c. of the filtrate were injected subcutaneously 
into a guinea-pig. The animal remained apparently unaffected. 

(5) S. Norwood Settled Sewage, Sample A, September 10.—The experiment was carried out 
under the same conditions as in Experiment 4, and with the same negative result. 

(6) S. Norwood Settled Sewage, Sample D, September 11, 1901.—Same conditions of experi- 
ment as in Experiment 4, with the same negative result. 

(7) S. Norwood Settled Sewage, Sample G, September 12, 1901.—Same conditions of experi- 
rment as in Experiment 4, with the same negative result. 

(8) S. Norwood Settled Sewage, Sample J, September 18, 1901.—Same conditions of experi- 
ment as in Experiment 4, with the same negative result. _ 

(9) Nottingham Crude Sewage, September 26, 1901.—Same conditions of experiment as in 
Experiment 4, with the same negative result. if] ’ 

(10) Leicester Crude Sewage, October 12, 1901.—Same conditions of experiment as in Experi- 
ment 4, with the same negative result. 

As regards experiments 3, 4, 5, 6, 7, 8, three cc. of the same samples(wnjiltered) proved in 
each case fatal on injection into guinea-pigs within 24 hours. 


These experiments show that large doses of sewage rendexed germ-free 
by filtration are seemingly innocuous when injected into guinea-pigs. Appar- 
ently about seven times an otherwise lethal dose of sewage may be injected 
in this manner without producing any very appreciable result. 








* In a previous,experiment with 8. Norwood crude sewage the liquid treated under (a) set of 
conditions did produce a pathogenic result. The animal died on the third day, and on examina- 
tion showed thickening of the abdominal wall, intense congestion, and sanguineous exudation. In 
‘view of the wholly negative result obtained with Nottingham and Leicester sewage, it is probable 
that some additional factor must have intervened in this case. 
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VII.—The Microbes Concerned in producing the Pathogenic Results. 


In a separate report the presence of anthrax in the septic tank and bac- 
terial beds at Yeovil’ has been fully considered. In the present report the 
presence of B. pseudo-tuberculosis in some sewage effluent is dealt with.* 
But it is highly probable that as regards rodents the pathogenic qualities of 
sewage and sewage effluents are due to the vital activity of a large number 
of different microbes, some aerobic, others anaerobic ; some spore-forming, 
others non-spore-forming. Further, that the. pathogenic result is likely in 
most cases to be due to a mixed infection; that is, infection due to pathogenic 
bacteria of more than one sort acting concurrently. 

In the case of those samples, previously heated to 80° C. for ten 
minutes, which, nevertheless, exercised a pathogenic effect when injected in 
gross amount, it is evident that the microbes at fault must have been spore- 
forming ones. Itis not improbable that these may belong to the malignant 
cedema class of microbes, and possibly also B. enteritidis sporogenes may be 
‘concerned in producing the fatal result. But as has been already explained, 
the pathogenic action of sewage and effluents would seem to be principally 
due to the bacteria present as bacilli, not as spores, because a much smaller 
lose of sewage suffices to kill a guinea-pig when the liquid has not been 
previously heated to 80° C., and also death takes place, as a rule, more 
. speedily. 

As regards those samples (not previously heated to 80° C.) which proved 
fatal on injection into guinea-pigs, a number of microbes have been isolated 
from the blood and other tissues of the animal after death, some belonging 
to the B. coli class, others to the B. proteus group, yet others again to 
‘species which could not be identified.+ Most of these microbes, when 
injected in pure culture into guinea-pigs, proved highly virulent. But as 
regards B. coli, at all events, there is always the possibility that the microbe 
isolated from the dead animal may not have really been derived from the 
‘sewage at all, but from the animal itself—that, in short, it may have been a 
‘strain of B. coli which had passed through the intestinal wall of the experi- 
‘mental animal and invaded the organs and tissues owing to their diminished 
resistance consequent on the injurious effects of the injection and the vital 
-activity of the bacteria introduced with the material used for inoculation 
purposes. Even if this were not the case, the virulent character of the 
B. coli thus isolated may in reality be a property wholly or in part foreign 
‘to the, B. coli intreduced with the sewage; that is, the virulent 
‘character may conceivably be a property acquired during its temporary 
‘sojourn in the body of the animal, and the death of the animal may result 
largely, if not entirely, from the action of bacteria of different sort altogether. 
These are questions difficult, indeed almost impossible at the present 
‘time, to decide in a satisfactory manner. Nevertheless, if a guinea-pig 
succumbs within a few days after inoculation with sewage (a liquid known 
to be teeming with B. coli), if it be examined immediately after death, and 
if the predominant microbe isolated from the blood, tissues, or site of the 
wound is proved to be a highly virulent strain of B. coh, the inference 
as in favour of this microbe having been concerned in the. infective 
process. : Bae. 

The whole subject merits further investigation, but the pressure of 
other work for the Commission—work likely to yield more immediately 
useful results—has prevented me so far from carrying out a more compre- 
hensive research. 





* Two other microbes pathogenic alike to man and animals met with in my previous investiga- 
‘tions may be mentioned. In one case a guinea-pig inoculated with a small quantity of the deposm 
collecting on the material composing a bacterial bed died of true tuberculosis (Koch's B. tuberculosis). 

In another instance two mice inoculated with the deposit from another bacterial bed died of 
‘tetanus (lock jaw). 
+ In one instance B. pyocyaneus was isolated from the heart’s blood of a guinea-pig which had 
«died after inoculation with 3 cc. of S. Norwoo:l first field effluent B, September 10, 1901. 
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Tn conclusion, a single example may be given in illustration of this class 
of work :— 


Exeter Septic Tank Effluent, March 21, 1901.—A guinea-pig was inoculated subcutaneously 
with 2 cc. of the liquid. It died on the fourth day. Cultures made from the heart’s 
blood yielded a strain of B. coli, giving the following characters :—‘“ Gas” in gelatine 
“shake” culture in 24 hours at 20° C. Diffuse cloudiness in broth cultures (at 
37° C.) in 24 hours and indol on the fifth day. Strong acid and solid clot in 
litmus milk cultures (at 37° C.). $cc. of a broth culture (24 hours at 37° C.) 
was injected subcutaneously into a guinea-pig. The animal died on the second day. 


VIIL—Pseudo- Tuberculosis. 
(b. Pseudo-tuberculosis of A. Pfeiffer.)* 


As early in the work for the Commission as May, 1899, it was found 
that sewage effluents may contain B. pseudo-tuberculosis; and since then this 
pathogenic microbe has been found on more than one occasion to he present 
in the effluents from different processes of sewage purification. That it has 
not. been found more often is probably due to the fact that animals inoculated 
with sewage effluents are apt to die before the slow B. pseudo-tuberculosis 
process of infection has been given an opportunity of developing. Further, 
even in those cases in which the animal recovers from the primary effects of 
the inoculation it is possible that the reaction at the seat of the inoculation 
produced by the numerous other microbes present may suffice to destroy 
there, the vitality of the B. pseudo-tuberculosis. 


1.—Ducat's Process. May 2, 1899. Two ce. of the efluent from Ducat’s filter — 
at Hendon were inoculated subcutaneously into a guinea- pie. The animal 
died on the twentieth day from pseudo-tuberculosis. Fig. 1 


Il.—Dibdin’s Process. June 22,1899. One ce. of the effuent from one of 
the secondary (fine material) bacterial contact beds at Sutton was 
injected subcutaneously into a guinea-pig. The animal died from 
pseudo-tuberculosis. 


IT. Nottingham Land Process. December 6, 1899. Three ec. of efiuent 
(No. 12) were injected subcutaneously into a guinea-pig. The animal 
died on the 30th day from pseudo-tuberculosis. 


IV.—Ruyby Crude Sewage. February 19, 1901. Two ce. of crude sewage 
(No. 224) were injected subcutaneously into a guinea- pig. The animal 
died on the 26th day from pseudo-tuberculosis. Figs. 2, 3, 4. 


V.—Exeter septic tank efiuent. March 21, 1901. Two ce. of septic tank 
effluent were injected subcutaneously into a guinea-pig. The animal 
died on the 19th day from pseudo-tuberculosis. Fig. 5 


It must not be concluded from these experiments that an effluent giving 
rise to pseudo-tuberculosis is necessarily a bad one. Quite the contrary may 
be the case. For example, in Experiment I. the effluent was a particularly 
good one.t 


The real importance of these results lies in the fact that B. pseudo-tuber- 
culosis is not only pathogenic to the lower animals, but also, it would seem, to 
human beings. It is true that the disease is believed to be a very rare one, 
but it is not impossible that the affection may in reality be less uncommon 





* Pseudo-tuberculosis (B. pseudo-tuberculosis of Pfeiffer), figures 1 to 5, must not be confused 
with true tuberculosis (tubercle bacillus of Koch), although the two diseases have e many features 
in common (¢.g., the chronic nature of both affections, the occurrence of nodular deposits in 

various organs, ete.). Incidentally, however, it is of interest to note that on a single occasion a 
guinea-pig was successfully infected with true tuberculosis, the materialin this case being the 
a collecting on the coke in a bacterial bed. 


7 That is, good” for a sewage effluent, not “ good” in the sense of being fit for domestic 
use. 
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than is at present supposed. In a recent report to the Local Government 
Board, Dr. Klein, speaking of the discovery by him that a by no means 
inconsiderable percentage of milk samples contains B. pseudo-tuberculosis, 
says: ‘I think it is not too much to say that the presence of the bacillus of 
pseudo-tuberculosis in milk may probably play a part in causing pseudo- 
tuberculous disease in the human subject.” 

It is noteworthy that pseudo-tuberculosis differs from many of the 
microbic affections that I have been dealing with in that it is one of the 
few diseases that can readily be transmitted to the lower animals by feeding 
experiments. Guinea-pigs fed on a single occasion with food material con- 
taminated with B. pseudo-tuberculosis are apt te develop pseudo-tuber- 
culosis. 


The following is a description of the chief morphological and biological 
characters of B. pseudo-tuberculosis :— 


B. PSEUDO-TUBERCULOSIS.* 


Source.—Isolated from the spleen of a guinea-pig which died of pseudo-tuberculosis resulting from 
inoculation with Rugby settled sewage. Other strains of B. pseudo-tuberculosis obtained 
from the organs of guinea-pigs which had died of pseudo-tuberculosis after the injection 
of Exeter tank effluent, Dibdin’s bacteria bed effluent at Sutton, etc., resembled this 
one in every respect. 


Morphology.—Resembles B. coli somewhat closely. Short small bacilli occurring singly, in couples 
and short chains, with here and there a filamentous form. In broth culture the appearance 
is much more characteristic. Here, at first sight, one might almost be led to consider the 
microbe as a streptococcus, but on closer inspection it will be seen that the chains are 
composed, not of cocci, but short bacilli. This characteristic appearance is best observed 
in unstained preparations. In stained specimens the chain formation is much less notice- 
able. Figs. 2 and 3. 


Motility Usually stated to be non-motile. Certainly most of the elements are non-motile, but 
it may be questioned if a few of them do not possess some degree of spontaneous 
motion. 

‘Gelatine and agar plate cultures (20° C. and 37° C. respectively)—The growth resembles B. coli very 
closely, but the colonies tend to be more circumscribed and granular looking, and later 
they may present a tuberculated appearance, and show also some concentric ringing. The 
growth is also rather slower than B. coli, and the colonies have a more opaque and 
less filmy appearance. Nevertheless, the resemblance is a striking one. 

-Gelatine and agar oblique culture (20° C. and 37° C. respectively).—The growth resembles B. coli, 
but is more limited in extent, and is slower. The character of the growth is more opaque 
and less filmy than B. coli, and may show after some time a tuberculated appearance. 
Figs. 4 and 5, 

-Gelatine “ shake” culture (20° C.).—No “ gas” is formed, growth occiws throughout the tube. 

Broth cultures (37° C.).—The growth is characteristic. In twenty-four hours there is diffuse 
cloudiness, but also well-marked granular cloudiness, and small flocculi are seen floating 
throughout the liquid. 

Litmus milk cultures (37° C.).—For one or several days there is no visible change. Later, a trace 
of alkali appears, and the alkaline change becomes daily more decided until it is striking 
and unmistakable. 

Animal experiments.—Guinea-pigs inoculated subcutaneously with a small amount of a culture die 
within a few weeks. Their organs are found to be studded with yellowish white nodules, 
containing B. pseudo-tuberculosis in pure culture. Figs. 1 and 5. Guinea-pigs fed with food 
contaminated with a culture of B. pseudo-tuberculosis die somewhat more quickly, and 
nodular deposits may readily be seen in the walls of the small intestine and in the mesen- 
teric glands. 





IX.—B. Pyocyaneus in Crude Sewage and Eiiuentst. 


In the London County Council Experiments (1898-9) B. pyocyaneus was 
-.on rare occasions found in the crude sewage and effluents from the bacteria 
‘beds. Since then a careful look-out has been kept for this pathogenic 
microbe, but it has not been found to be present in crude sewage and 
sewage effluents except in rare cases. But it is quite possible that it may 
often have escaped notice owing to the enormous number of other bacteria 
present in the cultures. B. pyocyaneus is a microbe of virulent sort in the 














* In a recent report to the Local Government Board Dr. Klein gives an exhaustive account of the 
morphological and biological characters of B. pseudo-tuberculosis. 
+ It is convenient to include these results in this Report, although perhaps, strictly speaking, they 
- ought to come under a separate category 
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case of rodents, and it is not uncommonly found to be associated with: 
other pyogenic bacteria in abscesses (bacillus of green pus) and other: 


morbid processes occurring in the human subject. B. pyocyaneus is a 


chromogenic microbe, producing in various media a _ characteristic: 
fluorescent green colouration. It differs from the ordinary liquefying 


fluorescent bacteria (B. fluorescens liquefaciens and its allies) so commonly 
met with in water, soil and sewage cultivations in a number of important 
respects. For example, the ordinary liquefying fluorescent bacteria as a rule 


grow feebly or not at all at blood heat, are not pathogenic, and do not give: 
rise to the same tint of green in culture media. B. pyocyaneus on the other- 


hand, grows luxuriantly at blood heat and produces at that temperature, as 
well as at lower temperatures, a characteristic dark olive green colouration in 
agar cultivations. Moreover, if 0°5 ce. (a much smaller amount may suffice) 
ofa 24 hours broth culture (at 37°C.) be injected subcutaneously into a guinea- 
pig, the animal dies usually in less than 24 hours, and a cultivation made from 
its heart’s blood yields B. pyocyaneus in pure culture. ; 


The following is a brief account of the work done in this direction :— 
Experiment 1, Hendon Crude Sewage, May 31, 1899.—B. pyocaneus present in zgphgq CC 


On 0°5 c.c. of a 24 hrs. broth culture of this microbe being injected subcutaneously into a guinea- - 


pig, the animal died within 24 hrs. B. pyocyaneus was recovered from the heart’s blood in pure 
culture. 


Experiment 2, Ducat’s bacteria bed effluent corresponding to crude sewage, Experiment 1, May 


31, 1899.—B. pyocyaneus present in zag cc. On 0-5 ce. of a 24 hrs. broth culture being injected 
subcutaneously into a guinea-pig, the animal died within 24 hrs. B. pyocyaneus was recovered 
from the heart’s blood in pure culture. | See Fig. 6. 


Experiments 1 and 2 are of special interest. Dr. Gordon carefully 
determined the number of B. pyocyaneus in the crude sewage and in the: 


effluent. The reduction number in the effluent was 98 per cent. The total 


number of bacteria (agar at 37° C.), in the crude sewage and effluent was. 
respectively 3,070,000 and 77,000 per cc., a reduction of over 97 per cent. 


Here then we have a remarkable instance of a particular microbe, and 
moreover a pathogenic one, present in the crude sewage, being reduced in 


almost exactly the same proportion as the total number of microbes was. 


reduced by the bacteria bed treatment of the sewage. 


The question is frequently asked—are the microbes appearing in a particular sample of eftluent - 
corresponding to a particular sample of sewage, simply the bacteria contributed along with that. 


sewage and which have passed the barrier of the bacteria bed ; or are they the progeny of these same 
bacteria ; or, lastly, are they microbes related to sewage reaching the bed days, or even weeks 


beforehand? The subject is a most intricate one, but it seems reasonable to suppose that in a. 


bacteria bed there are processes leading to loss of vitality as well as conditions favouring 
multiplication; that although many of the microbes present in the crude sewage pass directly 
through the bed, some are retained, and that there is a constant washing out of some of the 
bacteria held back in the bed and related to previons samples of crude sewage. In this view of 


the case the bacteria in a particular effluent represent for the most part the bacteria of the - 


corresponding sample of crude sewage, together with some microbes washed outof the bed, which really 
belong to past samples of sewage. The matter is complicated by the possibility or probability 


of microbes of different species behaving in a quite different fashion during the process. In the 
case of a bactoria bed yielding uniformly an effluent containing much fewer bacteria than the - 


crude sewage, we must assume either that the bacteria are mechanically held back and gradually 
accumulate until the bed chokes,* or else that a stage is reached in the history of a bed when 
the rate of decay of bacterial life in the bed is equivalent to the observed percentage reduction 
in the number of micro-organisms in the effluent as compared with the crude sewage. The subject 


is one of great importance, because if it could be shown that the bacteria in a particular effluent . 
were not. for the most part, related to the bacteria in the corresponding sample of sewage, but » 


were derived from the storage in the bed of the micro-organisms of much earlier samples of crude 


sewage, it might be contended that this circumstance was in favour of the possibility of pathogenic - 


microbes being destroyed or their virulence inhibited in the process. But it is greatly to be feared 
that the bulk of bacteria in a particular effluent bears a direct. relation to the bacteria in the 
corresponding sewage, and experiments 1 and 2 seem to favour this view, For the crude sewage 
contained 3,070,000 bacteria and 100,000 B. pyocyaneus, and the effluent 77,000 bacteria and 


2,000 B. pyocyaneus per cc., a percentage reduction of 97 and 98 respectively. It must be 


remembered that B. pyocyaneus is only rarely met with in sewage and sewage effluents, so that 
the 2,000 B. pyocyaneus in the effluent were directly related to the 100,000 in the corresponding 
sample of crude sewage hardly admits of any doubt. 

The plain facts f the case are sufficiently striking, namely, that a pathogenic microbe was 
present in the effluertt in exactly the same proportion relative to the total bacterial flora as in 
the.crude sewage. 


—_— = 


* Possibly during storms, when the volume of sewage becomes much increased, the bacteria 
in the oase of “continuous flow” beds are “washed out” in great numbers. 
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_ Itmust not be supposed that because an effluent contains B. pyocyaneus 
it is necessarily worse than other effluents in which B. pyocyaneus cannot be 
found. In the present case the effluent under consideration showed a high 
percentage degree of biological purification, and, moreover, B. pyocyaneus is 
seldom met with in crude sewage. The lesson to be learnt is obvious, 
namely, that the results of the above experiments form a link in the chain 
of evidence which goes far to prove that the effluents from bacterial beds 
cannot reasonably be assumed to be uniformly more safe (except, perhaps, 
as regards amount of undesirable microbes) than sewage.* 


Haxperiment 3.—Croydon Sewage Farm, effluent 23, January 10, 1900.—B. pyocyaneus present in 
lc.c. 0°5 ce. ofa twenty-four hours broth culture injected subcutaneously into a guinea-pig. 
The animal died within twenty-four hours. B, pyocyaneus was recovered from the heart’s 
blood in pure culture. ‘ 


Experiment 4.—Rugby Sewage Farm, crude sewage 93, June 20, 1900.—B. pyocyaneus (4 variety): 
present in zjp cc. 0°5 cc. of a twenty-four hours broth culture was injected subcu- 
taneously into a guinea-pig. The animal died within twenty-four hours. The same. 
microbe was recovered from the heart’s blood in pure culture. This microbe differed 
somewhat from the typical B. pyocyaneus, inasmuch as the green colour produced in agar 
cultures was of a paler tint than normal. “ 


Experiment 5.—Ducat’s Filter Effluent at Hendon, July 18, 1900.-—A microbe (2 variety of B. 
pyocyaneus) was present in 1 cc., which seemed at first to be typical of B. pyocyaneus. 
ut it was not virulent in broth culture, hardly even feebly pathogenic. 


Lxpertment 6.—Leicester Sewage Farm, effluent 137, September 12, 1900.—B. pyocyaneus present in: 
to ce. O65 ce. of a twenty-four hours broth culture injected subcutaneously into a 
guinea-pig. The animal died within twenty-four hours. B. pyocyaneus was recovered 
from the heart’s blood in pure culture. 

Expesiment 7.—S. Norwood Sewage Farm, effluent from first field, September 10, 1901.—Sample B.— 
This experiment differed from the preceding inasmuch as B. pyocyaneus was isolated from 
the animal after inoculation with the effluent. 3 cc. of the effluent were injected subcu- 
taneously into a guinea-pig. The animal died on the third day, and from its heart’s blood 
a pure culture of B. pyocyaneus was obtained. 





X.—Summary. 


In general summary of the foregoing results the following points seem 
worthy of note :— 


(1) The subcutaneous injection of crude sewage into guinea-pigs 
(about 1—3 ce. per 200 grammes body weight) always pro- 
duces a local reaction and not uncommonly death within 
2472 hours. 

(2) “Street washings,” storm-water overflow liquid from sewage 
works, and in general bad effluents, are also apt to be patho- 
genic under the above conditions of experiment. 


(3) Good effluents may be injected in relatively large amount 
without producing a fatal result. 


(4) Land effluents, in my experience, are usually less pathogenic 
than effluents from bacteria-bed processes of sewage disposal. 


(5) If sewage or effluents be previously heated to 80° C. for 10 
minutes a pathogenic result may still be produced, but usually 
a much larger dose of the liquid is required, 


(6) Ifsewage or effluents be previously heated to 100°C. for one 
hour large doses of the liquid fail to produce a pathogenic 
effcct. 





* The question of dose or amount of morbific poison is not forgotten. This consideration 

_ and others of similar sort must needs, in the future, be brought to bear on the subject when it 

is considered in a broad and general way and when all the chemical and bacteriological records 

are available. In the meantime I am largely considering effluents by themselves, apart from 

controlling influences, which, it is to be feared, despite their inyportance, are not easily capable of' 
estimation or expression either in general or particular cases, 
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(7) Sewage rendered germ-free by filtration through a sterilised 
Pasteur filter may be injected into guinea-pigs in large amount 
without producing any appreciable result. Preliminary 
heating of the sewage to (a) 65° C. for 20 minutes, (d) 
80°C. for 10 minutes, (c) 100°C. for one hour does not 
seem to affect this negative result. 


(8) Some samples of sewage and effluent contain B. pseudo- 
tuberculosis and some B. pyocyaneus. Both these microbes are 
highly pathogenic to lower animals, and are also related to 
morbid processes occurring in the human subject. 





X L.— Conclusions. 


To apply the results obtained by the subcutaneous inoculation of the 
lower animals with sewage and with eftluents too closely to the conditions 
affecting or likely to affect human beings would be obviously injudicious. 
But the results as a whole lend themselves to certain inferences even if these 
be only regarded as of a provisional kind. | 


In the first place, the pathogenic qualities of most sewage effluents 
under the conditions of the experiments point to the improbability of sewage 
being so modified in its biological characters by treatment on land or b 
artificial processes as to be other than a liquid. relatively still potentially 
dangerous to human beings. The absence of a definitely pathogenic result 
on rodents in the case of some sewage effluents is in all likelihood and in 
most cases merely an indication of their comparative not their absolute 
harmlessness to these animals.* 


Secondly, the absence of any pathogenic result when sewage (heated or 
unheated) is rendered germ-free by adequate filtration is to some extent 
reassuring as tending to show that the chemical products of the vital activity 
of the bacteria in sewage are not of a markedly poisonous nature. That is, 
non-poisonous under the condition of experiment and in the case of rodents. 
It does not necessarily follow that the filtered sewage would be altogether 
harmless if drunk by human beings, however probable this may seem to be. 


Thirdly, it is of interest to note that although the bacteria present as 
bacillt were most active in producing a pathogenic result, the microbes present 
as spores were also virulent, provided the dose employed was sufficiently 
large. 


Fourthly, the presence of B. pseudo-tuberculosis and B. pyocyaneus in some 
sewage effluents is important in view of the fact that these microbes have been 
found to be related to morbid processes occurring in the human subject. 
It may, moreover, be of significance in relation to human disease that the 
former microbe is fatal to rodents when mixed with their food. 


ee eee 








* It is, however, not inferred that because an effluent is fatal when inoculated into rodents 
it is necessarily dangerous if drunk by human beings. The contention is that untreated sewage 
must from past experience be accepted as a potentially dangerous liquid in relation to human 
disease, and that the inoculation of rodents is merely a way of testing how far sewage has become 
modified in its biological characters as the result of treatment on land or in bacteria-beds. If 
effluents equally with crude sewage are found to be pathogenic to rodents, then we may risk the 
assertion that, as no modification is apparent as regards rodents, it would be wise to regard such 
effluents in the same category as crude sewage in relation to potential danger to human beings. 
The important question of dilution is not lost sight of. But, as a starting point, it is desirable 
to consider effluents in the abstract sense, unfettered by attention to factors which must needs 
vary in different cases, and also in individual cases, from time to time. Questions of dilution, 
wc., may, and indeed should, in.my opinion, be subsequently brought to bear on the subject by 
way of modifying or correcting provisional inferences. Nevertheless, I would urge that questions 
of dilution, percentage purification, and the like, are of more importance from the chemical than 
the biological point of view. Mere dilution, apart from biological modification is a dangerous 
element to rely on, The history, for example, of “water epidemics” would not seem to place 
a high value, if I may so express it, on dilution, unaccompanied by any other restraining 
influence. 
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Lastly, these conclusions must be interpreted in a relative sense. The 
admittedly artificial character of my experiments and the fact that I have 
dealt with effluents by themselves and not effluents diluted and altered by 
mixture with river water and exposed to other conditions of a sort likely to 
restrain or destroy their pathogenic qualities may, I think, reasonably be 
adduced as arguments against accepting without qualification even the 
cautious inferences that I have tentatively advanced. 





Fig. 1. 
From a section through the spleen of a guinea-pig which died from 
pseudo-tuberculosis after having been inoculated subcutaneously with the 
effluent from Ducat’s filter at Hendon. The figure shows numerous bacilli 


(B. pseudo-tuberculosis). 
[Magnifying power, 1,000. ] 


Pig} 2. 
Microscopic preparation from an agar culture (24 hours at 20°C.) of 
B. pseudo-tuberculosis. This microbe was isolated from the spleen of a 
guinea-pig which died of pseudo-tuberculosis after having been inoculated 
subcutaneousiy with Rugby settled sewage. 


| Magnifying power, 1,000.] 


Fig. 3. 
Microscopic preparation from a broth culture (24 hours at 20° C.) of 
B. pseudo-tuberculosis. The same strain as is shown in Fig. ¥. 


| Magnifying power, 1,000. ] 


Fig. 4. 

B. pseudo-tuberculosis in gelatine oblique cultures. The left tube 
represents a 48 hours (at 20°C.) streak culture. The middle tube represents 
a 72 hours (at 20° C.) streak culture. The right tube shows the colonies 
of B. pseudo-tuberculosis after 48 hours’ growth at 20° C. The same 
strain as is shown in Fig. 2. 


[About natural size. | 


Fig. 5. 
Colonies of B. pseudo-tuberculosis growing in gelatine oblique culture 
(5 days’ growth at 20° C.). The left and right tubes were directly 
inoculated respectively from nodules in the liver and spleen of a guinea-pig 
dead of pseudo-tuberculosis after having been inoculated subcutaneously 
with Exeter septic tank effluent. 


{ About natural size. | 


Fig. 6. 

B. pyocyaneus ; microscopic preparation from an agar culture (24 hours 
at 20° C.) stained by V. Ermengem’s method to show flagella by Dr. Gordon. 
The agar culture was derived from the heart’s blood of a guinea-pig which 
had died within 24 hours after inoculation with 0° cc. of a 24 hours (at 


37° C.) broth culture of B. pyocyaneus. The strain of B. pyocyaneus was 
obtained from 355 ¢.¢. of the effluent from Ducat’s filter at Hendon. 


[Magnifying power, 1,000. | 


12th February, 1902. A. C. Houston. 
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| EXPERIMENTS ON THE LONGEVITY OF THE BACILLUS TYPHOSUS IN SEWAGE: AND 


SEWAGE EFFLUENTS. 


By ALFRED 


Reasons for the Investigation. 


It having been shown that the final effluent from the 
various biological methods of sewage treatment very 
often contained the B. coli in large numbers; in other 
words that not all the intestinal parasites which lefb 
the alimentary tract of man and animals were got rid 
of in the methods employed, the question naturally has 
occurred whether if the bacillus of typhoid fever found 
its way into bacterial beds it would survive and pass 
into the effluent, and so constitute a danger. 

In the series of experiments upon the effect of filtra- 
tion on sewage eifluents and of dilution (River Severn 
observations) upon sewage, which the Royal Commis- 
sioners have already received from us, it was shown 
that the B. coli tended to die out both in the earth and 
sand composing the filters, and in the water and mud 
of the River Severn. It was explained, that once out- 
side the alimentary tract the B. coli was not in the 
most suitable environment for its multiplication, and 
that the innumerable coarser bacteria of putrefaction, 
in their rapid multiplication, used up the food 
materials, and produced products which were in all 
probability injurious to the more sensitive B. coli. If 
in this struggle for existence the bacillus coli is out- 
distanced by coarser bacteria, and soon perishes, there 
is still more reason why the bacillus of typhoid should 
not long survive outside the alimentary tract. The 
Teason for supposing this is that it has been shown 
that the B. typhi abdominalis is much more sensitive 
than the B. coli to certain reagents, and that even the 
slight acid reaction’ of the potato retards its growth, 
whilst the B. coli grows luxuriantly. Nevertheless, 
our work would not have been complete in this direc- 
tion unless we had by exact methods determined 
longevity of the typhoid bacillus in sewage and sewage 
effluents. 

In these experiments partially sterilised and non- 
sterilised sewage and effluents have been used in order 
to see whether these fluids exerted a greater typhocidal 
action in the presence or absence of putrefactive 
bacteria. 

A further reason for undertaking the investication 
was that owing to the bile salt agar method a simnler 
Means exists for the isolation and identification of this 
organism in sewage when present amongst overwhelm- 
ing numbers of the ordinary putrefactive bacteria. 

Methods.—Bile Salt Agar was chosen as the medium, 
because though it has a somewhat inhibiting effect upon 
B. typhosus yet it has at a temperature of 42° ©. 
very marked power of preventing the growth of the 
more common organisms of the soil and water. Thus 
though it would not give the exact number of B. 
typhosus present yet by cutting out other organisms it 
would allow the use of lower dilutions; and by the 
characteristic reaction of B. coli a distinction could be 
made which would lessen the number of subcultures 
necessary. 

The composition of bile salt agar has been detailed 
elsewhere, but to save the trouble of reference it may 
as well be given here. 


Sodium Taurocholate (Ox bile) - - 05% 
See en Na RNG fr 

gar - - - - - - Eel sls 4 
Lactose - - = mapa : a Leth 7, 
ee ware Re oe 


_ The lactose is not added till after filtration, as over- 
heating causes changes which spoil the medium. 
The incubation temperature was always 42° (.; and 
the duration of incubation 48 hours. 
_ Organisms producing acid from lactose cause a cloudi- 
ness in the medium round them. It is thus easy in, 
Most cases to separate the acid-producers from the non- 
acid producers. Some organisms (e.g., Bacillus Capsu- 
latus of Pfeiffer), however, when on the surface seem to 
Produce acid at first and later alkali. Consequently 
the haze does not always appear round the surface 
Colonies; but the majority of these colonies are dis- 
tinguishable by their greater opacity. Again some 
organisms produce only a slight amount of acid from 
actose in 48 hours, and have no visible haze round 
their colonies, but these are few in number, and do 
Rot mar the results to any great extent. As the B. 
does not give rise to acid in a lactose medium it 
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is easy to separate it and other similar organisms from 
the large number of acid-producers. 

The plates were poured and incubated for 48 hours. 
Then the total number of colonies on the plates was 
counted, and from this was deducted the number of 
colonies which were obviously not B. typh., and thus 
an estimate was formed of the number of colonies which 
might be B.t.a. Cultures were made from the colonies 
in this latter group, and the organisms worked through 
the usual media and the percentage of B.t.a. cultures 
ascertained. From this percentage was calculated the 
number of B.t.a. in the liquid under examination. It 
may be said that this is a very inaccurate method, and 
that it is impossible to judge of the deep colonies from 
the results of the cultivation of those on the surface. 
Quite true, but considering the very large number of 
B.t.a. put into the various liquids and their enormous 
preponderance over the other organisms present, any 
error due to this method is an error on the right side, 
that is, the B.t.a. are, if anything, over and not 
under estimated. For the purpose of these experiments 
a slight over-estimation is of no importance, and is ta 
a certain extent corrected by the inhibition due to the 
medium. Consequently we think that the results may 
be taken as fairly representing the conditions obtain- 
ing at the time the experiments were made. 

The fluids used were obtained from Leeds, and were 
crude sewage; effluent from the open sewage tank; 
efluent:from No. 2 Dibbin bed, and effluent from the 
Cameron bed. 

The experiments may be divided into four series, 
series 5 and 4 being merely a repetition of Series 1 and 
2, except that Cameron effluent was used instead of 
Dibdin effluent. 

Series 1 and 3.—These experiments were to ascertain 
the effect upon the B.t.a. of the metabolic products of 
the organisms already growing in the liquid. For this 
purpose, as complete sterilization would have had a 
detrimental effect, about 600 c.c. of each liauid wera 
placed in a wool stonpered flask, and the flask heated 
to 65° C. for from half to three-quarters of an hour. It 
was hoped by this means to kill most of the organisms 
present without destroying their products. When cool 
the flasks were inoculated with B.t.a. (Bac. typhi. 
abdominalis.) 

Series 2 and 4.—These were to find out the effect of the 
crude liquids (7.e., organisms and their products) upon 
the B.t.a. About 600 c.c. of each liquid were placed 
in a wool-stoppered flask and inoculated with B. t.a. 

Plates were made from all the flasks just before 
inoculation to find out the number of organisms 
present. 

Plates were also made directly after incculation, so 
that the number of B.t.a. inoculated might be known. 

The flasks were kept in a dark cupboard at room tem- 
perature, and plates were poured on several later dates 
and the numbers of B.t.a. present ascertained. 

The numbers are the average of three plates, except 
in Series 1, before inoculation, when only one plate was 
poured from each flask. 

The following contractions are used to indicate the 
various liquids :— 

C.S.a.—Crude sewage partially sterilized by heating 
to 65° ©. 

O.S.T.a.—Open sewage tank effluent sterilized by 
heating to 65° C. 

Dibdin a.—Dibdin bed No. 2 effluent sterilized by 
heating to 65° C. 

Cameron a.—Cameron bed effluent sterilized by heat- 
ing to 65° C. 

C.S. b.—Crude sewage. 

O.S.T.b.—Open sewage tank effluent. 

Dibdin b.—Dibdin bed No. 2 effluent. 

Cameron b.—Cameron bed effluent. 

A small “1” placed after the letters indicates “ before 
inoculation with B.t.a.” 

The organisms used for inoculation were :— 

Series 1 and 2.—A B.t.a. obtained from Krél. 
Series 3 and 4.—A B.t.a. isolated by myself from 
the feces in a case of enteric fever. 

Both organisms were bacilli, actively motile when- 
ever examined ; they did not stain by Gram, they pro- 
duced only acid in litmus glucose broth, either no 
change or decolorisation in litmus lactose broth, general 
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turbidity in ordinary broth, and no change or slight 
acid‘in litmus milk; On, agar:and: gelatine they gave 
the usual growth of the B.t.a. Indol was sometimes 
produced and sometimes not. 
action. Active motility was considered essential, and 


if in the subcultures an organism was not distinctly - 


motile it was put dowa as doubtfully so, and. therptore 


not B. typhosus. 
1 c.c. of a 24 hours. broth culture was put ‘06 each 


flask. The broth tube. was not’ well shaken, and con-, 


sequently some flasks received | 8, larger number of 
organisms than others. 


In Series 1 the partial ‘taniisation’ was most éeffec-’ 


tive, as no colonies, appeared on the plates made after 
heating, but; before inoculation. ‘The sterilisation’ was” 


not complete, hhoweyer, -as extraneous’ organisms ‘later’ 


made their appearance in ‘gradually increasing’ num‘ 
bers, and. the condition approximated to those in, the. 
unheated’ flasks... 

At: first, as the flasks had been apparently sterile, 
only. a single sub-culture was made, ‘as it was thought 
only B.t.a. was present, ‘but later, when it was obvious 
that- there wére other. organisms, several subcultures 
were made... On,'some occasions the dilutions were too 
high, and.there were only a few colonies on the plates, 
so.many cultures could not. be made. 

In series 3 it was found that many organisms had 
resisted the heat. applied. In this series the flasks 
were placed in.a water bath kept. at 67° C. “No ther- 
mometer, was put into, the, liquid in the flask, as. was 
done «in, the case of the first. series. : 

‘In these series also the dilutions were found to be 
occasionally too high. 

Consequently, one cannot. draw. any definite con- 
clusion as to the effect of the metabolic products alone 
upon the growth of the B.t.a. 


sel isions. 


E ~ Partially Sterilised Crude Sewage, inoeulated with 
B. typhi abdominalis. 


(a). That the organisins’ ‘which have not been: killed 
by: the “partial sterilization multiply. sand 
continue 'to do so for‘at any rate:17 days.’ 


(b) That amongst these bacteria there is one which 
gives many .of.the reactions of the. B.t.a, " 
and, might, be, confounded. with it. 


(ce) Dhats the -B.typhosus: does -not multiply - in 
« °°" this liquid, but: gradually dies out, and. that 
‘the duration of its /lifesis:greatly influenced: 

by the presence of other organisms—the 

» greater the number’of thé’ latter; the-sharter 

velos! time the B. « ae! remains alive,; 


If H-bond: ‘Sewage, Precihatt mite Bitia: 


@ That the total number of organisms ‘gia 
 detreases: *' 


typhosus. -In the first experiment, typhoid 
bacilli corresponding to the. bacilli. inocu- 
;. «lated ..were. recovered after 13 days; and 
these, bacilli appeared..to. decrease at. much 
‘thé same.rate. as the other organisms.. .In 
the second experiment (the first. examination 

- after inoculation being made at the end of 
6 days), though some 8,000,000. of B.t:a.. per 

~ ¢.ce were: inoculated; this organism’ was never 
recovered, nor was any organism. resembling 
B. ta. isolated,’ even though such an organ- 
ism was present before inoculation. ‘Thus 
in this case the B. typhosus. must have died 
out rapidly. It may be concluded then, that 
the: B.4.a., does, not. multiply, but, dies more 
or less rapidly i in crude sewage. © df 


(by B.. 


iL a oi Sewage Tank Eftuent, partially sterilized, 
inoculated with-B.t.a.. >” 


(a) That the organisms which’ have’ resisted ‘the 
sterilization inéreasé* ‘for | a time; but soon 
begin io decrease. 


~(b) That the organism ‘resembling Bt. a, “Which 
was isolated from crude sewage, ‘is also 
~ present ‘in this’ ‘efiluent. rs 


ii, 


November 1901. 


Both gave the serum're+**. « 


(c) B. typhosus. In the first experiment this 

. preanien was recovered after 15 days, but 

in the ‘second ‘not ‘after 10- -days:' "That this 

bacillus does not multiply in this medium, 

but gradually dies out, the decrease in num- 

bers proceeding at a more rapid rate than in 

the case of the other crannies in the later 
stages--of. the experiment. | 


ahs be ‘That: this medium is: less: favourable .than: par- 
r ote “tially sterilized--crude' sewage. to the growth 
“of “aerobic organisms in »general,. but. the 
B.-typhosus “appeats to-be- able sen ‘survive 
longer PHAtI Ma bo SOaaF gues wi 


fala —Open, Sewage, ‘Sank Effluent. Spa fieatea, 


*(a) That the total: number. of: organisms gradnally 
decreases, and i‘the:medium is; distinctly unr 
‘favourable ‘to: their. growth. .. tga o¢d al 


“(b) That the ‘B!t.a. decreases at a’ igo rate; but 
still survives longer-in this: medium thanvin 
~~ ernde sewage, having been™ ie he a at. the 
a end of fifteen: ‘and: seventeen days. Sis Tae 


Ma Salata N 6.2 Bed ‘Effluent partially sterilized. 


ohh (a) That the total ‘nuttiber ox Vs gradually 
"decreases. - ee 


~(b) That the bacillus, ivslidavh is Saba ‘of sur 
_viving as long in this medium as in ‘ 

+. sewage. tank effluent, ‘having. been. recoveres 
at the end of fifteen days., — if 


(VL —Dibdin No. 2 2 Eiluent,-Unbreated..: sete ik 


Me cy) That a stadual decrease in the ‘number of al 
ss urganisms takes place. et le " da 


0) That the B. typhosus: survives as hates not 
ors ‘im ’‘such numbers as.it does in the partially 
- sterilized effluent. from, this bed. vis Gila 


ea —Cameron Bed Effluent, partially sterilized. _ 


‘That, the B. typhosus appears to. die out more 
apuickely in: this effluent, than, in-any, of the. fluids 
USE shrew Re 

- There -were 8,000,000...B..typhosus,, per; ¢.c-. ai 

oithe | commencement ‘of the: experiment,. and. t. 
~ sihad-decreased to less.than. 3; 000. per c.c. in six sara 
and to less than:30. per ¢.c.-in four days longer. \.,. 
All organisms appeared to decrease pees: ad 


sa Hee Cameron ® ‘Bed ‘Effluent! ~Untréated, 


+ Here again. the. conditions PROSE: unfavoural 
.-to-the growth of OTZANISMS. yn iy sweynes nina 


The number of’ B: ay phos ‘ab’ the begitining of 
& S thevexperiment were: some 12,000,000 perce!) and 
Lo veo none “were: recovered at the end of (six. days:or 
later!® oiutetogrint eds eed dt tet etedderey ae 
: The ‘total hinted of bacteria per: .c.6° was atthe 
e' end of gix days only some® 7,000, four: days later 
“Some B00; and! sever! ae later had: ‘fallen’ to\somie 
#200 perce! 9 saad 
\ Thus this’ afitaent * seems Yo be much mote highly 
“purified: than the® Dibdin’ effluent. f 


4 a final conclusion it may be stated t A. ig anit 
éxperimented with..are inimical: to the: ‘growth. of “the 
Bacillus» typhosus, rid--if . these. -pathogenic.. bacilli 
find their way into a bacteriological system. of; treat- 
ment they meet with, conditions hostile to. their multi- 
plication. 

We know that typhoid bacilli must find their. way r into 
the sewage from the excreta of persons suffering’ from 

typhoid, but they cannot be in large numbers, and in 
the various samples of crude sewage which we have 
examined we have not found.any. ‘Therefore:it may be 
concluded’ that -allowing ;that these -bacilli,, do, reach 
biological beds or septic tanks, they are present in such 
small numbers, and: the conditions.are’ so, adverse. to 
their’ existences-that they) will not -survive. ‘the. treat- 
ment... But if from any cause:they, arrived to the beds 
or tanks sin: such Jacge numbers, as the B..coli, then 
certainly: they:might appear:in ther effluent. just,as. 
B. ‘coli: does. But, as in the case,of the latter bacillus, 
sdalsoinathe caserof the: B. typhosus, there, is.no’ te 
dency to iiultiplications in the-.effluent. ...5 «-: 


a 
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SERIES L 





‘Crupe Srwace partially sterilized, heated to 65°C for half hour and inoculated with Bacillus'TyphiAbdominalis. 























CS. (a). 
~ 
—- | 2 April. 3 April. 9 April. | 11 April. 15 April. 17 April. 
="t 
1. Total number of - — - | ~ 384,000 | 4,000 * 7,000 73,300 77,700 “11 109,000. * 
: ~ Dilution Dilution Dilition Dilution Dilution Dilution 
Ba 1 L 1 1 
10,000 10,000 | 10,000 100 1,000 1,006 
Average — Average’ Average Average Average Average 
38°4 04 3 07 733 ieee 109 
er ‘per er er er er 
plate. plate. plate. plate. plate. plate. 

2, Number of organisms — — — 6,800 2,000 6,600 
obviously not B. ty- 
phosus. 

3. Number of organisms 384,000 4,000 7,000 66,500 75,700 103,000 
which might be B. 
typhosus. 

4. Number of sub-cultures 1 1 2 3 12 2 

- made from Group 3. died before it 
could be 
worked out. 

5. Percentage of’ Group 4, — 100 ‘All ye-actions 33 8 100 
which on. cultivation per cent. | except moti- per cent. per’cent. per cent. 
gave the reactions of lity. Therefore gave all the re- 
B. typhosus. © not accepted as actions except 

B.t.a. motility. 

&. Number of B. typhosus _ 4,000 — 22,000 6,300 -— 

per c.c. 














REMARKS. 
Series I. ms 


C.S. (a) Partially Sterilized Crude Sewage. 


As regards the total number of organisms there is an initial decrease and then a gradual increase. 
As regards B. typh. there appears to: be alarge initial decrease; then.a slight increase and then a decrease. 


The heating obviously had not killed all the organisms present, but so few had escaped that their numbers 
may be neglected at first, and almost all the organisms present considered to be typhoid. This would give the 
initial number of B.t.a. as some 300,000 per c.c. 


The countings of 3rd and 9th April cannot be taken into account as the dilution was too great, and there were 
too few colonies on the plates to allow an accurate estimate to be made. On the 11th April, ze. nine days after 
inoculation, the number of B.t.a. had decreased to 22,000 per c.c., while the extraneous organisms had increased to 
51,000. On 15th April (13 days after inoculation), the B.t.a. numbered 6,300 per c.c., and the other organisms 
71,400. On the 17th (15 days after inoculation), no B.t.a. were recovered. 


Plates were also poured on 1st May (one month after inoculation). These plates had many colonies like B.c.c., 

-and were crowded with very small opaque white.colonies. There were _a few colonies which somewhat resembled 

B.t.a. These latter were sub-cultured and found not to be B.t.a. Thus B. typh. was recovered from partially 
sterilized sewage 13 days after inoculation, but apparently it will not increase in such a medium. 


At the end of one montia the total numbers had fallen to some 3,000 B.c.c.-like organisms with others which 
were not .t.d. | 


6128 12 
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SERIES IL 


Open Sewace TANK EFFLUENT heated to 65° C. for half hour and inoculated with Bacillus Typhosus.. 





























O.8.T. (a). 
— 2 April. 3 April. 9 April. 11 April. 15 April. 17 April. 

1. Total number of organ- 354,000 | 270,000 264,000 160,000 87,000 -| . 45,400 
isms per ¢.c. Wyre hte teud ) wrt 

Dilution Dilution Dilution Dilution Dilution Dilution 
1 Loe pe Ap iss 1 1 
10,000 10,000 10,000 10,000. 10,000 1,000 
Average Average _ _ Average Average Average Average 
35°4 227 26°4 16 8°7 45°4 
| per per per per per per 
| plate. | plate. plate. plate. plate. plate. 

2. Number of organisms | —_ | — — yy 24,000 21,700: 
obviously not B. ty- | : seh 
phosus. 

_ Number of organisms} 354,000 | 270,000 264,000 160,000 63,000. 23,700: 
which might be B. | . ey 
typhosus. | 

4. Number of sub-cultures 1 | 1 2 3 gfoq AL 
made from Group 3. | , 

5. Percentage of Group 4 100 | All re-actions 50 66 43 50 
which on cultivation | percent. | except motility. | per cent. per cent. per cent. | per cent. 
gave the reactions of gave all re- 
B. typhosus. actions except 

motility. ° 

6. Number of B. typhosus 354,000 _— 132,000 106,000 _ 11,850 
per ¢.c. 

REMARKS. 
Series I. 


O.S.T. (a). Partially Sterilised Open Sewage Tank Effluent. 


Total number of Organisms : 


Beginning of experiment - ah t - - 2 - 354,000 per c.c. 

End of experiment (15 days later) - BO RO on ns 

A gradual decrease took place throughout he duration of the 
experiment. 

At the end’ of one month abottt =) SP Aal) OF “NS DOO a SE] eae 


Extraneous Organisms : 
Did not make their appearance at first. 


On the seventh day they had reached a total of some 130,000, and then they gradually decreased to some 
34,000 on the 15th day of the experiment. 


! 


tn. 
Initial number * - - - - - some 350,000 per c.c. 
A gradual decrease to - - - - - 11,000 ,, in 15 days. 


” 


Thus the B.t.a. have decreased at a more rapid rate than the other organisms. The latter after an initia 
increase soon decrease, and thus the medium appears to be less favourable to their growth than partially sterilized 
crude sewage in which they continued to increase. 


B t,a, was not recovered from plates poured at the end of one month. 
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SERIES IL 


Dispin, No. 2 Bed, Effluent, heated to 65° C. for half hour and inoculated with Bacillus Typhosus 









































D. (a). 
A a east el a 
— | 2 April. | 3 April. | 9 April. | 11 April. 15 April. 17 April. 
1, Total number of or- 407,000 100,000 80,000 17,000 5,400 6,200 
ganisms per ¢.c. py 
Dilution Dilution Dilution Dilution Dilution Dilution 
1 1 1 1 1 1 
~ 10,000 10,000 10,000 1,000 1,000 100 
Average Average Average Average Average Average 
20°77 10 8 17 5°4 62 
er er per er er er 
«plate. plate. plate. plate. plate. plate. 

2, Number of organisms| — = = os jes = 
obviously not B. ty- 
phosus. 

3. Number of organisms 407,000 100,000 80,000 17,000 5,400 6,200. 
which might ‘be B. 
typhosus. 

4. Number of sub-cultures 1 1 2 2 4 2 
made from Group 8. Died before 

it’could be 
worked out. 

5. Percentage of Group 4 
which on cultivation All reactions 100 50 100 50 

ave the reactions of except mo- | per cent. per cent. per cent. per cent. 
. typhosus. | tility. gave all reac- . 
oe tions except 
motility. 

6. Number of B. typhosus 
per c.c. 80,000 8,500 3,100 

a a ee a a Se, ae a ae a ee eee 


In this case only a small number of sub-cultures were done, because it was thought that only B.t.a. was present, 


: REMARKS. 
Series 


D. (a). Dibdin No. 2 Bed Effluent, partially sterilised, 


Total Number of Organisms : 


At beginning of experiment = - - - - - - 407,000 per c.c. 
- At end of experiment (15 days) - - . Pe ae . = 65 6,200) "2. 
At end of one month - - - - - - - - - 100 


” 


Extraneous Organisms : 


The plates made before inoculation showed no growth, and throughout the experiment no obviously non- 
typhoid colonies appeared on the plates. 


__ Sub-cultures, however, showed the presence of bacteria other than B.t.a., and the majority of these organisms 
differed from B.t.a. only in the amount of their motility. There was at first an increase and then a continued 
gradual decrease in their nambers. 


B.t.a. : 


Number at beginning of experiment 3 - - - some 400,000 per c.c. 
Number at end - = - - - - - “fh aihigy 3,000 


” 


_ The decrease is continued from the commencement of the experiment, and is more marked than in the case of 
similar Crude Sewage or Open Sewage Tank Effluent. This medium would therefore appear to be less favourable 
to the growth of B.t.a. than either similar Crude Sewage or Open Sewage Tank Effluent. 





SERIES IL 


Soy Redcivonnl fyip-tod isd 20k 4 eh et batesd ieee Boe Sho et 4 
CRUDE SEWAGE, inoculated with Bacillus Typhi Abdominalis. 

















CS. (b). OTT MONET 
pe ee | 9 April, | 3 April. 9 April. | 11 April. | 15 April. 17 April. 

i. Total number of organ- 1, 184, 000 “250. 1,000 27,000 | 10,000 6000 | -4 
‘Isms Pee . Ayia atkins , bee athe 

Dilution Dilution Dilution Dilution Dilution Dilution 
eB: - piel sor “agit ae 1 
70,000 10,000 1€,000 1,000 . 1,000 100 
‘Average | Average | ~ Average - Average Average Average 
.118°4 25 eo2l ae lO 4 6 40°4 
per plate. | per plate. per plate. » per plate, | per plate.| per plate. 

2, Number of organisms 160,000° | 114,000 “4,000 ~ 3,700 - J 91,000 fen: 11,670 
obviously not B. ty- : s 
phosus. 

3. Number of organisms | 1,024,000 | 136,000| 23,000 6,300 «| ., 8,000. J -:4.2,370- 
which might be B. ty- sorter et 
phosus. az 

4, Number of sub-cultures ~ 99 8 2 ere 3 ig Bry a , 2 : 
made from Group 3. | 17 died before | - | 1 died before 

they could iy it could be 

be worked . worked out. 

out. i 
lt ; Bh uiing Seiney Oy sid ; aes 3 i: | Be eve i . scons siete 64 aoe ist 

D. y Bea Group. 4 90" | 50 ‘| Allreactions, of 50 20 sccsie “ALL reactions, 
which on cultivation per cent. per cent. B.t.a. except | per cent. per cent. except mo 
gave the reactions of motility. tility. 

B. typhosus. ti 
6. Number of B. typhosus 205,000 68,000 | 1,850 1,000 
per ¢.c. - ~ 
REMARKS. 
Series II. 
C.8. (b). ° Untreated Crudé Sewage. 
ihe code. feng’, 


Total Number of Organisms : 


There is a gradual decrease in number throughout the 15 days duration ‘of ‘the experiment from one million 
down to a few thousands. 2 





-Extraneous Organisms : 


A gradual decrease from some 900,000 down. to 5,000 per c.c. _ o> all 


B.t.a. : 
A cand derene from some 200, 000 down to 1 ,000 per C50: 


Thus the B.t.a. have decreased at about the same rate as the other organisms, and it cannot pe said that ‘Crude 
Ee wage ee any marked effect upon the growth of B.t.a., except that this organism has not shown any increase 
this medium. 


Plates were also poured on May lst. (1 month after inoculation.) The total number of organisms was abou’ 
2,000 per c.c. No B.t.a. were recovered. 
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SERIES Il 


OPEN SEWAGE Tank EFFLUENT inoculated with Bacillus Typhosus. 

















O.8.T. (b). 4 
MOMLES Vb §———— digs. of | w@Mpril. | 3 April. | 9 April, | 12 April. | 15 April. 17 April. 
“ae > ae | H 
1. Total number of'organ- | | 117,000 ; | +#'234,000 |. "60,000. (#29400 |: ey Q37OO «ra ockrer 2,400" 
JSms pere.c, . Br St sae | 2 4 Se alert 
OL SERL IAS Or , Dilution , | Dilution Dilution Dilutié: | Dilution ‘Dilution 
- i | ee 1 . Poneys fark 1 1 1 I 
ej Pay | F000 =—«1850T0,000' [>< 70,000 "000 |. 1,000 ‘100 
vege t, | eanatev dl _ Average: fl Average | Average | Average Average Average 
Bis 2% 11°7  23'4 | 22°4 27 23°7 
es 199 «per “oper ‘oy per iper er er 
PIER: hey “plate. plate. plate. plate. plate. plate. 

2. Number of organisms |; 9 + 14,000 4,000 2,000 1,000 400° 
obviously not B. ty- fn 
phosus. 

3. Number’ of organisms 117,000 » 220,000 }+.0, 56,000 20,000 11,700 %¢ |+2¢2,000 
which might be B. [ Jatai cifve 
typhosus. ; 

4, Number’ of sub-cultures | b 5 9 2 9 7 Ris 
made from Group 3. 2 died before 

) they could be 
. worked out. 

5. Pereentageof “Group! 4 | 66 per cent. 66 yy 50 | 56 100 per: cents}. 50) 
‘swhich one ‘tultivation | gaveoallreac- | per cent. |opercent. per cent. gave all. reac; |, pér cent. 
ve theireactions-of |, tions except . tiong, except’): 

. typhosus. “Ji ice: | motility. motility. 2sec:) 

6. Niinber of B. typhosus |. £ 146,000} 23,000 11,400 ~ «1,000: 
per c.c, ) | 2 ey 
REMARKS. 

Series IT. sah 


Total number of organisms : 


‘Initial number - 
After 24,hours i 
After 7 dayae.- . - . 
After 15.days -. - 
After] month-_ -. 


Vrek Saha Bere 
GA ae t ame 
Rie Eee ees 


Extraneous organisms : 





At the end of 24 hours they had reached a total of 88,000 per c.c. 


= 


but a gradual decrease to some 1,400 per ¢.c. in 15 days. 


if 


B.t.a. ; 

















O.S.T. (b). Open Sewage Tank Effluent. i. 


some 117,000 per'c.c. 


ry MLS 234,000 $009 a, 
rn 9 2TH 60,000 hae t& 
x 9 az h 2y400 F oigy 4 
> ” vert 290 fey? 


There was apparently no further increas 


itt 


The initial number was doubtful. A large number of B.t.a. was inoculated, and yet on cultivation none of the 


organisms isolated from the plates gave all the reactions of the B. typhosus. The motility was not sufficiently 
marked. At the end of 24 hours the B.t.a. numbered 146,000 per c.c., and then a decrease took place until at*the 
end of 15 days there were only 1,000 per c.c.- Thus they deereased at about the:same:rate as the other bacteria, and 
it cannot be said that the presence of the other organisms had any marked effect.upon the growth of B.t.a. 

The B. typhosus.seems'to live in open sewage tank effluent much as it does in crude sewage: / 
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SERIES IL. 


Dispin, No 2 Bed, EFFLUENT inoculated with Bacillus Typhosus. 


























D. (b). 
—— 2 April. 3 April. 9 April. 
1. Total number of organ- 204,000 420,000 3,000 
isms per C.c. ; Lae. <i 
Dilution Dilution Dilution 
1 1 i 
10,000 10,000 10,000 
Average 20°4 Average All the 
per 42 3 plates 
plate. per sterile. 
plate. 
2. Number of organisms — ~- — 
obviously not B. ty- 
phosus. 
3. Number of organisms 204,000 420,000 3,000 
which might be B. 
typhosus. 
4, Number of sub-cultures 5 10 None. 
made from Group 3. | 3 died before 
they could be 
worked out. 
5. Percentage of Group 4 | | 50 70 — 
which on cultivation | per cent. per cent. 
gave tbe reactions of | 
B. typhosus. 
6. Number of B. typhosus | 102,000 294,000 _ 
per c.c. 
REMARKS. 
Series IT. 


Total number of organisms : 


D.(b). Untreated Effluent from Dibdin, No. 


At beginning of oe ae 
At end of 24 hours” - 

At end of 15 days - - 
Atend of 1 month - - 


Extraneous organisms : 


Initial number 

After 24 hours - 
After nine days 
After 15 days - 
After 1 month - 


B.t.a. : 


At weer of experiment 


At en 


of 24hours - - 


At end of 9 days - : - 
At end Je days - - 


' 
‘ i ' ' ‘ 
‘ ' ' ' 


’ i ‘ 4 


The diminution in the number both of B.t.a. and other 


other li 


favourable to the longevity of B.t.a. 





organisms is 





17 April. 








11 April. | 15 April. 
770 346 
Dilution Dilution 
cle ps 

100 100 
Average Average 
77 3°4 
er er 
plate. plate. 
100 70 
670 270 
4 3 
25 66 per cent. gave 
per cent. ll reactions of 
B.t.a. except 
motility. 
170 -—— 
2. Bed. 
- - 204,000 per c.c. 
- ~ = ~420,000 ' 3 
ita 214 °,, 
- - 20 83 
! 
some 102,000 per c.c. 
op 126,000 ,, 
9 600, 
9 130, 
” 20 ” 
- 102,000 per c.c. 
- 294,000 , 
- - 170, <9 
- - oe 





214 


Dilution 
1 


10 
Average 
31°4 

er 
plate. 
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150 


50 
per cent. 


75° 


much more marked than in any of the 


uids used in this series, and it appears that even et Marie sterilisation renders this medium more 
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APRIL 2ND. 





Number 
of 
Culture 
and 
Source. 


OS. (a) - - 


STs ate | 4 


We |. (3) - 


| 


| 
{ 


| 


BS. ob). -, 


17 


18 


Description. 


Actively motile bacillus | 


? motile bacillus - 





| Active bacillus = - eH 


‘ae | 


22 =") 


Other Cultures 
from 1 to 22, 


OST (hy k ’- 


cr 
1 


Pipi, «| 


Slightly motile bacillus- 


| Actively __,, a ae 


Slightly motile bacillus - | 


“Motil bacillus - - 


mtb) 14 | 


a 


| 


Actively motile bacillus-— 


Rie bacillus. - \-°-/| 


| Gram. 


Indol. 














Litmus | Litmus : 
3roth. Glucose —_ Lactose Litmus 
Broth. | Broth. | Milk. 
= A im | ny 
| ‘ 
| 
| 
| 
G.T. { ” No Ch. A 
| 
_— | Bt Ss | ant 
” j 
Gl. e No Ch. “ 
| | 
2p | »” % | . 
| 
| 
2 »” ” | > 
| i] 
{ 
2) or) ° — 
| 
| { 
” ) 2s | AA 
— | ee aes 
) | 
| | 
| | 
| ’” 
| 
| 
| | 
a | " ah. | ex 
ek ot he 
Salle 99 PTO Ch a A. 
| 
” | A A A.+Clect. 
| . “ | 
Oe ee No Ch. A. 
i | 
raed | ” | > ae 
| 
CAL bts By No Ch. A 
| 
” » ” ” 
| 
ees * a == 
| 
| 
we ¢ — ba 


The cultures were made from the plates into Bile Salt Glucose broth just before Easter. When after Haste 
further sub-cultures were made it was found that most of the organisms had died. All, except one, gave only acid 


with glucose. 


_ Those that lived were non-liquefiers and gave the ordinary growths on Agar and Gelatine, and, with the exception 
in some cases of their motility, corresponded to the B. typhosus which had been used for the inoculation. 


Counting only actively motile organisms, then :— 


O.S.T. (a) 100 per cent. were B.t.a. 





CS. (b) 20 mt < 
O.S.T. (b) none a 
Ty. (b) 50 percent. —,, 

A. ) =" Acid: 

Go = Gas, 

D. = Decolorization. 


6128. 


v 








General Turbidity. 
Clotting. 
No Change. 


oi 
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APRIL 3RD. 
i 
| 
Agppber Litmus Litmus 
4) me itmus 
Culture Description. Gram. | Indol. Broth. Glucose Lactose L ; 
and Broth. Broth. Milk. 
Source. 
CS. (a)-  - | Actively motile bacillus- | == ae G.T A. D AS 
OSTA(a) => | a asligbtl ;, a ;; . S. D. ” 
D. (a) oi i ” ” ” x ” ” No Ch. ” 
CS. “(b) 1 -|NotBta - - -| — | — k A.&G. < 4 
2 - 0 = = = er 9 ” ” ” 
3 - | Slightly motile bacillus- | = — as A §.°D a 
| | 
4 - | Actively, > = ar a: ry) ” ” ” 
f | 
== t ) ” e ee ee ” ” ” ” 
| 5 5 | 
6 - | Active bacillus - Sa ae paar ” ” ” ” 
dais ” ” ic - | y) ” ” ”» 
8 = 9 ” Fa J ST — ”? bP) No Ch. er 
O.S.T: (b)) P= } Actively motte bacllis- 1.0 == 5s D. a 
: | 
9 -1) Slightly <, 45) ok th sce eee ee a ” ” ” ” 
t 
3 -'| Actively _,, 32 ea ” ” ” ” 
Le ” ” ” 7 ” ” ” ” 
| 
ie al ” ” ” > ” ” ” ” 
ene ” ” ” ¥ oa aacmiet ” ” ” ” 
(oe Slightly ,, 93504 a aie Pe ae: ” ” ” ney 
Sie q nf Bip ee i eae = ” ” ” ” 
9 -| Actively ,, re Mec, Narayan ” ” ” ” 
D. (b) 1 5 ” ” ” ay ” ” ” ” 
: hae ” ” ” = | ” ” ” ” 
These were 3. - - a SEN od a aa, ” ” ” ” 
all the 
surface 4 = re 55 Pas tion ree ” ” ” ” 
colonies ny 
on one a - Slightly 9 ” = | ie = ” ” ” ” 
plate. | 
Os ” ” ” z » ” ” ” 
le = Actively 45 9 = eae = aT ” ” ” ” 
She ” ” ” * ” ” ” ” 
Tee ee: ” ” ” ‘ ” ” ” ” 
10 -| Slightly ,, ” = Fata roe ” 1 iy ” ” 




















These organisms were all non-liquefiers, and gave ordinary growths on agar and gelatine. 


Percentage of cultures corresponding to bac. innoculated : 








CS. - (a) = - - 100 per cent. OF an (:) ie - - 50 per cent. 
O.S.T. (a) - - - 9 0 O.8.T. (b) - - CGE 
D. (a) - - - 3 0 D. (b) - - “40: Sea 
A... = Acid. Jf G.T. = General Turbidity. - 
G. = Gas. No Ch. = No Change. 
D. = Decolorization C. = Coagulation. 
8.D. = Slight ,, 
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APRIL 9TH. 








oe | Litmus 
Culture Description. Indol. | Broth. | Glucose 
Fand L patter | | 
Source. roth. 
| 
CS. (a)1 1 motile bacillus - — G.T. A. 
2 ‘1 t oD) 0 5 Sey ” ” 
O.S.T. (a) 1 - q He ¥ é ame : A. &G 
2  ~-'| Actively ,, > - — : A. 
Dz. (a) 1 a ” 5) o) = Ty ” ” 
2 2 ” ” alo ’ ” 
CS. (b)1 - | Slightly ,, i = oe » 
2 ¥ ” ’ ” : aan’ ” 
| | 
O.S.T. (b) 1 - | Actively ,, < ; = ; $5 | 
2 a ” ” ” ¥ rae ’ A. & G. 




















These organisms were all non-liquefiers, and gave ordinary growths on 


Percentage of cultures like B.t.a. :— 


6128, 


Us. (a) 
O.8S.T. (a) 
D. (a) 
CS. (b) 
O.S.T. (b) 
AS = MA cid. 
G. = Gas. 


C. = Coagulation. 











Litmus 
Lactose 
Broth. 


— 


No Ch. 


As as, Gee 


Decol. 


No Ch. 


A. 


Decol. 


A. & G. 





Litmus 


Milk. 


” 


A. & Clot. 


A. 


| A. &Clot. 





agar and gelatine. 


Gell 


No Ch. 
D. 


None. 

50 per cent. 
Looe f= 
None. 


50 per cent. 


General Turbidity 
No Change. 


Decolorizatien. 


Number 
of 
Sniture 
and 
source. 


CS: qa 

2 

3 

O.8.T. (a) 1 

2 

3 

D. (a) 1 

2 

C8. (b) 1 

2 

3 

OS.T. (b) 1 

These 2 
were 

allthe 3 
surface 

colonies 4 
on the 


3 plates. 5 


D (b) 1 





Description. 


| Actively motile bacillus 


Slightly 


| ” 
” 


| Actively 





” 


” 


Slightly 


| Died - 


” 
| Slightly 
| Actively 


” 


Slightly 





Actively 


ee) 


| Slightly 


Actively 
Slightly 


Actively 


| Slightly 


9 


>? 


bP) 


Motile 


” 


29 
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, | Indol. 





9 


” 


' Actively motile bacillus 








APRIL LITH. 


Broth. 


” 


”» 























Litmus | Litmus 
Glucose Lactose Litmus 
Broth. | Broth. is 
A. No Ch A. 
” 99 No Ch. 
09 9 A. 
A.&G A.&G ir 
| A. Decol. 43 
” ” ” 
%» ” 99 
No Ch. No Ch. No Ch. 
| A&G. | AeG A 
| A. No Ch. 5 
in Decol iy 
% ” ” 
” ” ” 
| ‘ No Ch. No Ch. 
# Decol. A. 
9 ” ” 
” ” % 
” ” %» 
9 ” %9 
09 ” ” 
4 No Ch. , 
— 











| ” 
ae 





O.S.T. (b) 3 was a liquefier. All the rest were non-liquefiers, and gave ordinary growths on agar and gelatine. - 


Percentage of culture-like B.t.a. :— 


CA. okayee - - - - - - - - 33 per cent. 

OSE a ets ee - ee ee a A 

D. CPE Grae) pera Se EO yp se 

(25-7606) 4 eo ee ee. 

O.BT.(b) (= 4 evomran pe tn = ene mts 

D: U0) Fe i Oo on ees eS, TS ey 
A. = Acid. | Decol. = Decolorization. 
G.= Gas, | No Ch. = No change. 
C. = Coagulation. G.T. = General turbidity, 





APRIL 15TH. 


ee —— —— — —————-— 









































| | 
Number : bak Se 
or Litmus Litmus epee 
re Description. Gram. Indol. | Broth. Glucose Lactose 
an H | c 
Re yica! Broth. Broth. Milk. 
| | | Free ee a 
GS. (a) 1 -, Slightly motile bacillus: —= | ——= GT A No Ch. A 
2 : g ” ” 7; | / ” ” ” ” 
> | esse: AES | 
eS. 3 é ” 2 ” 3 | | rP) ” ” ” 
ai the 4 - | Actively _,, re ie rae | or ., ” ty A No Ch. or 
surface Cae q - —_— Me as ae 
: . ” ° 
-colonies | 5 i. 4 
eee fl Le fe 
4 7 ” ” ” e | ee ” ) Deecol. A. 
| 
8 % ” ” ” r 99 ” No Ch. 9 
| | 
9 i ” ” ” . oe ae ae ” ” ” 9 
| | 
10 a ” ” ” 7 aaa mere e | $b) | ” ” b) 
| / 
11 : | ” ” ” 3 | rane | =n ” ” ” ’ 
12 i ” ” ” =| | ” ” ” ’ 
| | | | 
OST.(a) 1 - Slightly , 9, - — > Lh ACB Caddy a q 
2 mi | 2 ” ” a Shee | See ” A. } ” ” 
} | 
| | 0 
Sites |e 1 x , — BP ee ACh A: e 
| 
4 =a) t 5B) ” i aErrE Sate | ” ” ” | 9 
| | | 
a a 4 >, oo—_— ema a es) ed Oe 
Gan) os} t a EE es gl apne — | ~ | a | Decol. 
% doh f 2 ; ll el . AL & Ge vind Are G. 4 
| | | + 1 
ae. 8) 1 = “ tan tea) aes ret bh a) A. No Ch. : 
2 x ” ” 9 a | aka | 9 ” Decol. ” 
3 ce Slightly ” ob) = | i cates | ” ” ry) 9 
4 = i ” ” i WITT? | te | 9 ” ? v5 
| | 
O.5. (b) 1 iY ” ” ” ? | eve da arr es A&G ; 5 
. | | 
2 -| Actively ,, mr es Thee, : A. "3 ” 
: } | 
: ae MAOH foo; -4h 2) Spee 9 +4 ; 5 
* et | . $ ” ” a | ‘ec | ee} FP) cr) ” oY 
| 2 | 
5 -j} Actively ,, > -| = amaoel | a A. & G. No Ch. No Ch. or | 
slight A. 
mr.(b) 2 - TENS et NSD (ree Aarne < A. Decol. A. 
: ae q ae + Ee en emer Seresat gl ” ” No Ch. ” 
Seats | 9 5 Be bh | —_ — | os yy Decol. + 
mtb) 1-4 t fe = — : No Ch. No Ch. Decol. 
a 2 34 ty at gn — 3 A. Decol. A. 
) | 
3 rl q ” ” ba | ay ” | ” ” ” 








= = ae ee ati 





as 


All were non-liquefiers and gave ordinary growths on agar and gelatine. 


Percentage of culture like B.t.a. :— 


CS. (a) - “ - 8 per cent. — CS. (bd) - - - 20 per cent. 
O.S.T. (a) - “ - none. O.8.T. (b) - - - none. 
D. (a) - - - none. 1G (b) - - - none. 


“A.-Acid. G.=Gas. C.=Coagulation. Decol.=Decolorization. No Ch.=No Change. G.T.=General Turbidity. 








a —— eC 
a ' 
* 
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APRIL 17TH. 
se = 7 a | 
SES / | Litmus 
. | 
Culture Description. Gram. | Indol. | Broth Glucose 
and | | Broth. 
Sources | | 
CS. (a) i - | Slightly motile bacillus- | = a Gl A.&G 
Taken off for B.c.c. 
2 < ” ” ” a Ned ”? A. 
3 * ” 9 ” eae Misa ” ” 
4 a ” ” ” ea Sra ” ” 
OS.T. (a) 1 % ” ” ” rani ae ” A.&G 
2 ~-| Actively ,, Pe —— — = A. 
D. (a) 1 = Slightly ” ” rue la ” ” 
2 . Actively ” ” ret Tory ” ” 
CS. (b) 1 r) Slightly ” ” a td pad ” ” 
2 > ” ” ” re cane ” ” 
OS.T. (b) 1 7 ” ” ” ee ey ” ” 
2 a Actively ” ” Oa cated ” ” 
O. (b)1  -| Slightly _,, 4 a —— , Ps 
2 7 Actively ” ” ——- ey ” ” 














All were non-liquefiers and gave ordinary growths on agar and gelatine. 





Litmus 
Lactose 
Broth. 


No Ch. 


Decol. 





Litmus 


‘Milk. 





C.S. (a) 1 was cultured as a recognised B.c.c. A culture was heated to 65° C. for half-hour and was found to be 


killed. 


a And 


CS tay =. 7 = 
O.S.T. (a) - - 
D. (a) - - 


- none. 


- 50 per cent. 


” 


C8255) ae 
OST) can 
D: *th): oa 





C. = Coagulation. 


No Ch. = No Change. 





Decol. = Decolorization. 


G.T. = General Turbidity. 


- none. 


- 50 per cent. 


” 





- Number. 


Organism. 


Motility. 


C.S. (a) 1} Bacillus- | Active - 


2 


ms. (Db) 1° 


O.8.T. (a) 1 


9.8.7. (b) 1 


bo 


oe (a) 1 


fee (b) 1 











” 


” 


oP] 


No growth 
Bacillus - 


No growth 


Bacillus - 





Slight - 


Active - 


Slight - 


‘| Active - 








Broth. 


G.T: 


” 


” 


” 


” 




















No Ch. or |Orange (late) 


15 
May Ist, 
Litmus Litmus Lit 
Glucose | Lactose Milk 
Broth. | Broth, Mik. 
No Ch. No Ch. | No Ch. or 
slight Alk. 
A. a A. 
No Ch. nf Aes < 
A&G/| A&G A. 
>} 9 Ae & C 
” ” A. 
No Ch, No Ch. 
slightly 
Alk. 
A. &G A. & G A. & C. 
” A. Ae 
No Ch. No Ch? Alk, = - 
A. & G A: A. 
No Ch. No Ch. | No Ch. or 
slight Alk. 
A. & G. A. A. 
No Ch. No Ch. | No Ch. or 
slight Alk. 
No Ch. ° Al: = - 
A. ‘ A. 
A&G | A&G Ag.&. CG, 
No Ch. No.Ch,,..| Alk. ;- - 
A.& G 

















Gelatine 
Slant 
or Stab. 


White 


” 


Greyish 


White 


Greyish 


Agar. Gram, 








Whitish 





bo 


or 


coe | 
-~ 
Qe 


SERIES III. 


Crupe Sewace heated for half to three-quarter hours at about 65° C. 


GiS.(a). 





8 May. 





. Number of B. 


. Number of organisms before 


inoculation per c¢.c. 


. Number after inoculation per 


c.C. 


. Number which were obviously 


not B. typhosus. 


. Number which might be B. 


typhosus. 


. Number of cultures made from 


Group 6. 


. Percentage of cultures (5) which | 


correspond to B. typhosus. 


typhosus per 
C.C. 


| 50 B.c.c.-like - - : 


| 





11 B.t.a -like numerous 
minute white colonies. ; 


3,200,000 
Dilution 1 





10,000 


Average 320 per plate. 


Some 
3,000,000 


100 per cent. 


About 
3,000,000 


7 Plated 
J diluted. 


| 640,000 
Dilution 1 


| 10,000 | 


Average 64 per 
plate. 


| 434,000 
206,000 
6 
66 per cent. 


About 
131,000 





Un- | 


{ 
{ 


| 


| 


— 








18 May | 25 May. 
} 
1,534,000 1,617,000 
Dilution 1 Dilution 1.8 
10,000 | 10,000 
Average 1534 Average 16L'7 
per plate. per plate. 
344,000 204,000 
~ 1,190,000 1,413,000: 
8 | 6 











tee 


Series III. 


‘OS. (a). 


Total Number of Organisms per c.c. : 


At beginning of experiment 
After 6days - - - 
” 10 ” 3 “3 * 


i. 
” Lies; a = 4 


No. of Extraneous organisms : 


At beginning of experiment 
After 6days -  - - 
” 10 ” 7; 7 & 


Lod 
” eae % 2 - 


At beginning of experiment 
After 6 days - - - 
” 10 ” F 7 
” 1T ” 2 ry ri 


REMARKS. 


Partially sterilized Crude Sewage. 


” 


some 


” 


- about 


- not recovered. 


” ” 


3,200,000 per ¢.¢. 


640,000 ,, 
1,534,000, 
1,617,000 _,, 


O00 Fs as 
509,000, 


apparently 1,500,000 __,, 


1,600,000 __,, 


3,000,000 __,, 
130,000 ,, 


This experiment confirms the similar one in Series I. The B.t.a. gradually decrease (in this case much more 
quickly than before), while the other organisms continue to increase. 
It will be seen by referring to the table of Cultures made on May 8th (the first day of experiment) that there 


was present in the sewag 


© an organism very like B.t.a. except in its motility. 





SERIES _ IIL 





OPEN SewAGE TANK Errivuent heated half to three-quarter hours at 65° C. 
ms. 1. (a), 











a 8 May. 14 May. 18 May. | 25 May. 








Number of organisms before | 3 B.c.c.-like. Plated — — — 


























inoculation. undiluted. 
Number after inoculation Z _. 1,734,000 _ 474,000 1,220,000 274,000 =: <: 
Dilution 1 Dilution 1 Dilution 1 Dilution 1 
10,000 10,000 10,000 F- "10,000 
173°4 per plate. 47°4 per plate. 122 per plate. | 27°4 per plate. 
Number which were obviously _ — 7,000 — 
not B. typhosus. 
Number which might be B. 1,734,000 474,000: 1,213,000 274,000 
typhosus. 
Number of cultures made from 3 6 5 6 
Group 4. All the surface 
colonies on 
one plate. 
Percentage of cultures (5) which 100 per cent. 100 per cent. 20 per cent. S 


correspond to B. typhosus. 


Number of B. typhosus per c.c. About 1,700,000 About 470,000 | About 240,000 _ 








REMARKS. 


Series ITI. 
O.8.T. (a). Partially sterilized Open Sewage Tank Effluent. 


otal number per c.c. : 


At beginning of experiment - - P ; - 1,700,000, per :c.c.. 

After 6 days = © a = 4] z= % 3 4 474,000 ” 9» 

» 10 ,, x te x . I < a - 1,220,000 ,,  ,, 

» 17 ,, 7 ¢ ? = z x > . + - 1,274,000 ,, 45 

xtraneous organisms : 

_ At beginning of experiment - - - - - - - 3 per c.c 

After 10 days 5 = = 2 y 7 5 7 ¥ S 980,000 ,, ” 

iY Peg cS © a ; 7 ; rt é 270,000 ,, ” 


The few organisms, other than B.t.a., which were present at the commencement of the experiment increased} to 
out 1 million per c.c., and then began to decrease. 


aCe 
At beginning of experiment - - - . - - - 1,700,000 per c.c. 
After 6 days - - SA eeaie Al ie - - - Sn: (040,00 ne 
” 10 ” S = re 3 7 7 rs ei 3 7 240,000 ” ” 
ae diy 55? uk - - - a - - - - - not recovered 


Thus the B. typhosus does not increase but steadily decreases in this medium. 
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SERIES IIL 


CaMERON Brp Errivent heated from half to three-quarters of an hour. 


Caineron (a). 











1. Number of organisms before | 


inoculation. 


2. Number after inoculation = 


3. Number which were obviously 


not B. typhosus. 


4, Number which might be B. 
typhosus. 


5. Number of cultures made from 
Group 4. 


6. Percentage of cultures (5) which 
correspond to B. typhosus. 


~y 


. Number of B. typhosus per c.c. 








8 May. 


14 May. 





Apparently sterile. 
Plated undiluted. 


8,800,000 
Dilution 1 


10,000 
880 per plate. 


8,800,000 


100 per cent. 


About 8,500,000 





Dilution 1 


10,000 
too great, no 


growth on plates. 


Less than 3,300 





Series ITI. 


Total number of organisms: 


At beginning of experiment - - - 











18 May. 25 May. 
Dilution 1 | Undiluted. No 
—— | growth on plates. 
100 
too great, no 
growth on plates. 


Less than 33 





REMARKS. 


These were apparently almost all B.t.a. 


The decrease in numbers in this medium is most marked. 


Cameron (a). Partially Sterilized Cameron Bed Effluent. 


8,800,000 per c.c. 





No extraneous organisms made their appearance, which is in marked contrast to the other liquids of this series. 


— _ 


C.D. (b). 
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SERIES 


LY: 


CruDE SEWAGE, Untreated. 


a 























we 8 May, 14 May. 8 May. 25 May. 
Number of organisms before 170,000 -~ -— _ 
inoculation. 127,000 B.cc.-like. 
43,000 B.t.a.-like. 
Plated 1 
10,000 
17 per plate. 
2. Number after inoculation - 9,280,000 274,000 94,000 34,700 
Dilution Dilution Dilution Dilution 
1 ul af 1 
10,000 10,000 10,000 1,000 
. 928 per plate. 27°4 per plate. 9°4 per plate. 34°7 per plate. 
3. Number which were obviously 330,000 180,000 57,000 12,000 
not B. typhosus. 
. Number which might be B. 8,950,000 94,000 37,000 22,700 . 
typhosus. 
5. Number of cultures made from 5 6 5 4 
Group 4. 


6. Percentage of cultures (5) which 100 per cent. -- — — 


correspond to B. typhosus. 

















7. Number of B. typhosus perc.c. about — =” a 
8,500,000 
ss REMARKS. 
Series IV. C.S. (b). Untreated Crude Sewage. 


Total number of organisms : 


2 At beginning of experiment - |= - - - - 9,000,000 per c.c. 
: After 6 days - - - - - - - - - 274,000 __,, 
bey At Ss ie a eo i Oa eels 94,000 _,, 
| ya. os eh SU TRI er Poh a 34,000 ,, 


Extraneous organisms : 


At beginning of experiment - “ - - - - 170,000 per c.c. 


| After 6 days - - - - - - apparently 270,000 __,, 
” 10 3 a ¥ _ 5 r % ” 94,000 ” 
” 17 ” Fe ie a ~ : s ” 34,000 ” 


B.t.a. : 


At commencement of experiment - - 8,500,000 per c.c. 


Not recovered on 6th day or later. 
It must be concluded then that this sample of Crude Sewage was not favourable to the growth of B.t.a. 


Here again [as in C.S. (a)]an organism which resembled B.t.a. was recovered from the Sewage before inoculation. 


6128 L 2 
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SERIES IV. 


Open SEwacGE Tank ErrLuent, Untreated. idy &£ ‘dl 




















O,S.T. (b). 

| 7 ar 

y hale 8 May. 14 May. | |. 18 May. | __.25. May. = 

1. Number of organisms before 24,000 | eae ah 

moculation. 20,000 B.c.c.-like. 
4,000 B.t.a.-like. 
Plated 1 

10,000 a 

: Apr pst Ls os ae 

2, Number after inoculation - ~. 24,000,000 _ 34,000 . “5,400 pols 9 870% 
Dilution Dilution | Dilution Dilution — 

1 : , 1 a ' 1 7 

10,000 10,000 1,000 100.8 

about 2,400 3°4 per plate. | 5°4 per plate. 28°7 per plate. 

per plate. Reet 

3. Number which were obviously 14,000 Bi G 3,000 970 i 
not B. typhosus. eh i 

4. Number which might be B. 23,086,000 34,000 2,400 eu enm 4,600) a 
typhosus. , a 

5. Number of cultures made from | 5 5 4 pUOTy a 
Group 4. | All from the a 
same plate. | hice aan 

6. Percentage of cultures (5) which | 100 per cent. 100 per cent. | 100 percent. | 25 per cent. _ 
correspond to B. typhosus. | a Ss fG. 10 ToC ea 

7. Number of B. typhosus per About. : About uh —. About __.. About > 
CC. 23,000,000 30,000 2,000 600 








REMARKS. inst 
Series LV. O.8.T. (b). Untreated Open Sewage Tank Effluent. mr 
‘Total number of organisms : 1 
At beginning of experiment - - - - - - - 24,000,000 per c.c. 
After 6 days Nia 3 - aor) Je - 3 ite -" 34,000 ¥ : 
» 10, ¥ r i ete, "I FF i cae 5,400 ,, a 
” 17 ” 7 ie a P i i, a i 2,800 ” , 
Extraneous organisms : My 
At beginning of experiment - - : - ! . 24,000 per c.c. 
After 6 days - - = 5 - - “ t 
5 LO 63" i s - ul ¥ od < Cas eae 3,000 ” oa 
n LOGd) A - ‘ ri 7 7 . iw aie 2,000) 45 a 
B.t.a. : i 
At beginning of experiment -. -« = dpsariverrze =) 4:23,000,000-perig.c. a 
After 6 days - - * 3 + - say,da = 30, 00RL 2 5 my 
” 10 S37, " * 7 is z + 4 fi F 2,000 Nie : 4) > oe . 
7 17 0, 2 ek sik 7 2 Pd Dae SON PES Cd 600 ” Pa ae 


There is a general decrease in total numbers of organisms, but more especially in the case of B.t.a. 


From this liquid before inoculation there was obtained a Bacillus resembling B.t.a. in most particulars. It 
not present in great numbers, at most 2,000 per c.c., and therefore it could not affect the initial number of B.ta. 
it has been included in the later numbers, it only makes the decrease in the number of B. typhosus more marked. 


Cameron (b). 
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SERIES IV: 





CAMERON BED ErrLuEnt Untreated. 





1, Total number “of organisms 


before inoculation. 


‘ 3 


2..Total..number _ of....organisms 


_after inoculation. 


3. Number of organisms obviously 


not B. typhosus. 


4. Number o1 organisms which 


might be B. typhosus. 


5. Number of cultures made from 


Group 4. , 

6. Percentage of cultures (5) 
which correspond to B. 
typhosus. 


~1 


. Number of B. typhosus per c.c. 








About 6,009, 
B.t.a.-like. 
Plated 1 


10,000 


16,000,000 
Dilution 1 


10,000 


About 1,600 per plate. 


16,000,000 


80 per cent. 


About 12,000,000. 








14 May. 


6,700 
Dilution 1 
10,000 
Too great, only 
two colonies on 
three plates. 


3,400 


3,300 





18 May. 


| gtiagte40 
Dilution 1 


100 
8°4 per plate. 


670 


170 











25 May. 


: 
| 
| 


|. 389 
Undiluted. 


189 per plate. 


101 


88 


~I 





Series LV. 


Total number of. organisms : 


REMARKS. 


At beginning of experiment - - 


After 6 days - 
1499 10 ” * 
” 17 ” 4 


Extraneous organisms : 


At commencement of experiment - - 


After 6 days - 


B.t.a. : 


- ~ - - 


At commencement of experiment - - 


Cameron (b). Untreated Cameron Bed Effluent. 


16,000,000 per c.c. 
Gi 200% 
840, 
Iie) 3 


4,000 per c.c. 


- apparently 6,700 _,, 
and later, same as total number. 


No B.t.a. were recovered subsequently. 


The decrease in all organisms is marked, but especially in the case ot B.t.a. 





12,000.000 per c.c. 
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8 May 1901. 


EE EE EE LE LLL, >! 
{ 



























































Soar Organism | Motility. Broth. | ee eemotoes| Lilian Gelatine, Agar. 
Broth. Broth. Milk. Slant or Stab. 

Gs. (a)i 1 - | Bacillus 2 G.T. A. N. Ch. A. White, translucent Moist, whitish. 

2 - | No growth. 

8 - | Bacillus ? 8 A.andG@. | A.andG. | A. and C. * 8 s 5 
G3 @ 1 . Active " A. N. Ch. A. is t 7 ez 

2 - x rn) Fs Fe Decol. ; * * 3 5 

$2 3;- Fs ei 3 Ay N. Ch. 7 5 + y) * 
(OF diy oh - | ? Coccus - Slight granu- Fs A. A. and ©. | Scanty growth of small Scanty grey 

lar, G.T. transparent colons. transparent. 

2  -| Bacillus Motile G.T. N. Ch. N. Ch. Alk, White, translucent Moist, whitish. 

3 ae » ? a A. fi A. 5 5) Fe ~ 

4 . 6 ? 2 A. and G. 5 “5 ” ” ” ” 

be a 2 5 * Pa . 4 f a ' 
c.8. (») 1 - Fi Active z A, Be ) <9 ; * a 

2 5 Ay a5 Decol. % FA 3 os 5 

3 - o £ N. Ch. 4 . 5 ” iv 

4 - i 3 + Decol rs) tc ms ” ” 

5 - S “A > ) a as ee) 55 ” 5 
0.8.T. (a) hee 3 a ; » N. Ch. 5. % Pr ” ” 

2 . 5) ny es Ay Decol. A a » ” Ay 

37 FA +s 4, a N. Ch. 5 Fe 5 Ay ” 
0.8.T. () if =| Fe as Be “ " “A ss os 2 ” 

2 - *) ? e | “ty ~ re ;; Pe ” a 
0.8.T. ) 1 - rf Active i » ts » ” ”» ” ” 

2 - | 3 a 0 = i ny Fr ” ” 

3 - 33 $5 . 5 Decol < » es » ” 

reais! eee 4 . _ a eB i f m %y 
Cam. (a) 1 - ie \ - | ‘5 » N. Ch. | re 15 » » ” 

2 - | = / * a » Decol. | Fr 9 ”» ” 

ee 7 . - 1 N. Ch. ” ” ” ” 
Cam (b) 1 - Motile Fy rf , =. s 3 ” » 
Cam (b) 1 - éy 2 ‘y A.andG. | A.andG. | A. andC. » » ” ” 

2 - rv Active 5 A. N. Ch. A. ” ” ” ” 

3 *: ” f ” » ” ” ” ” ” ” 

Aor bys ” P) 3 “A Decol. a Ps FA » ”» 

5 5 | alte 3 F N. Ch. : : 3 3 * 

| | 


A.=Acid. G.=Gas, C.=Clot. D. =Decolorization. C.T. = General turbidity. N. Ch. = No change. 
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4] eal Litmus Litmus F i 
| Organism. | Motility. | — Broth. Glucose | Lactose | [Litmus Gelatine, Agar. 
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” » ” ” ” » ” 
| iy 
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Slant or Stab. 














Whitish, translucent | 


Whitish, translucent 


Greyish, translucent 


» 


» 
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Source Litmus Litmus P F 
and Organism. | Motility. Broth. Glucose Lactose Litmus Gelatine, 
Number. Broth. Broth. Milk. 
Cs: 2a (ae Bacillus ? G.T. N. Ch. N. Ch. Alk. 
2 ‘a ” ? ” ” ” ” ” 
3 2 ” ? ” ” ” ” ” 
4 No growth. 
5 Bacillus Active As A.andG. | A. andG@ A. ss 
6 - $ ? is N, Ch. N. Ch. Alk. 45 
7 hy ” ? ” ” ” ” ” 
8 iP ” 2 ” ” i ” ” ” 
9 . * Active ‘ A.and@. | A.and G. | A. and C. ” 
| 
(ok. ae () ee Se ? _ * N.Ch. |A. & decol., poe 
Taken off as ? B.c.c. later ? slight 
Alk. 
2 - 3 ? + N. Ch. ra Alk. — 
8 35 ? 5 A. ey A, and C. Liquefier 
4 . ue ? 4 A. and G. | A. and G. * 
Yaken off as not 
B.t.a. 
yt Go ri ? a A. N. Ch. * Liquefier 
O.8.T. (a) 1 - AK Active 9 N. Ch. es Alk. 
2 by Cod ” ” ” » ”» » 
3 Al 7 ” ” 3 ” » ” 
4 ia 7 ” ” A. ” A. ” 
5 a ba ” N- Ch. ” Alk. ” 
0.8.T. (b) 1 \ ” » ” A. » A. ” 
2 ” ” ” ” » ” ” 
3 S ” ” » ” ” ” ” 
4 in ” ” » ” ” ” ” 
} 
Car. (b) 1 : ¢ . i A. and G. Decol. if a 
2 - rs z . N. Ch. N. Ch. Alk. PA 
3 - | No growth. ‘ 
4 Bacillus Active G.T A. and G. 5 er ey 
later Alk. 
? B.c.c. 5 r ”» Motile ” 2 » A. ” 
6 ” ? » » ” Aves ”» 
later Alk. 
A. = Acid. G. = Gas. Cc. = Clot 
D. G.'T. = General Turbidity. 
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Moist, grey, 


orange. 


Moist, whitish 


Moist, grey, 


Moist, whitish 


» 


N.Ch = No change. 
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A. = Acid. 











Source “| 
aud | Organism. | Motility. 
Number, | 
0.8. (a)1- Bacillus ? 
He ” Sr 
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bo 4 
A 
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Broth. Glucose Lactose Litmus Gelatine Slant. 
Broth. Broth. Milk. 
G.T. A. and G. N.Ch. A. Greyish, moist, trans- 
lucent. 
es NvOh: re N.Ch. cr 3 . 
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” ” 3? ” ” ” 
” ” ” ” ” ” 
” ” ” ” » ” 
7 ” ” ” ” ” 
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escence. 
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No. or BTA. PRESENT PER ©.c. IN SERIES I anv II. 
Date. GS. (alg ods | GiSatb)- O.8.T. (a). | O.S.T. (b). | Dibdin, a. Dibdin, b. 
Ayril 2 - _|  1384,000 | 205,000 354,000 2 100,000 2 400,000 100,000 
3 - 4,000 68,000 | Not recovered. 146,000 | Not recovered. 294,000 
9 - | Not. recovered. | Not recovered. 132,000 23,000 80,000 Not recovered 
11 = 22,000 1,850 106,000 11,400 8,500 170 
15 - 6,300 1,000 Not recovered.|*Not recovered.| Not recovered.| Not recovered. 
ice . | Not recovered.) Not recovered. 11,800 1,000 3,100 vhs 
May |! — — —- — a — 
No. or B.T.A. PRESENT PER ¢.C. IN Serres III. anp IV. 
ON ae 7 sial , : 
= XC | ay - 
Date C8. @). | | 68/6) || OB Ti | OST. (b). | Cameron, a. | Cameron, b. 
ee ae wi — ES Apa 
May 8 - -| 3,000,000 8,500,000 1,700,000 24,000,000 8,500,000 12,000,000 ) 
sealdee - 131,000 Not recovered. 400,000 30,000 3,300 Not recovered. 
Bee Ko - | Not recovered. 7 240,000 2,000 33 55 
fy Bae e - iy “ Not recovered. 600 Not recovered. x 
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FILTRATION EXPERIMENTS, 


THE REDUCTION IN THE NUMBER OF BACTERIA IN A BIOLOGICAL EFFLUENT 
(DOUBLE CONTACT) BY MEANS OF FILTRATION. 


By Proressor Boyce AND Drs. MacConrety, GrunBaum AND HItt. 


Reasons for Making the Experiments. 


The numerous analyses of biological effluents which 
were carried out by the Royal Commission having de- 
monstrated that the total number of bacteria present in 
these effluents as well as the number of the Bacillus 
col’ communis was usually large, the Commission de- 
cided that the effect of swhsequent filtration of the 
effluent should be tried in order to see what further 
reduction could be effected. The most convincing way 
to have carried out this experiment would have been to 
filter the effluent on a large scale through some four 
feet of suitable soil, and over a considerable area. 
Owing to the difficulty of levels at West Derby this 
extensive experiment could not be conducted, and it 
was decided to make use of small experimental filters. 
Such small filters have in the past proved of consider- 
ible use in those engaged in sewage and water experi- 
ments, and under special circumstances, viz., when 
*xperimenting with pathogenic organisms, they obviate 
that risk of spreading infection which might occur in 
the case of experiments conducted on a large scale on 
a farm, 


Nature of the Experiments. 


The experiments consisted in passing at a definite 
tate a biological effluent of known bacterial impurity 
through four feet of sand or good soil, and in daily 
malysing the filtrate and in noting the reduction both 
m the total numbers of bacteria and in the B. coli. 
ommunis and the B. enteritidis sporogenes. The ex- 
eriments were subsequently extended to ascertain 
whether if certain colour bacteria, viz., the Bacillis 
prodigiosus and the B. pyocyaneus, were placed in 
he biological effluent supplying the filters, they would 
appear in the filtrate, and if so how soon after filtra- 
ion this would occur, also when they would disappear 
igain. In the same way experiments were made with 
he Bacillus typhosus. 

These experiments would show whether, if an effluent 
ontaining pathogenic organisms passed on to land, 
nultiplication of these harmful organisms might or 
night not be expected to take place in the soil. 

_The filters were made in Qin. drain pipes, and were 
Hit. deep, with the draw-off tap as close to the bottom 
is possible, Filters, 1, 2, and 4 were filled with sand ; 
Milter 3 with light soil taken from one of the fields on 
he West Derby Sewage Farm. The bottom of each 
ilter was filled with Zin. of graded gravel. 

Filter 1 was washed by a continuous stream of tap 
water for 24 hours and subsequently with distilled 
vater. In Filter 4 the sand was thoroughly washed 
efore packing. Filters 2 and 3 were not washed. 

The filters were started on November 8th by running 
m to them Dibdin Effluent obtained from the beds 
tt the West Derby Farm. 

The rate of flow was carefully adjusted. In the 
ommencement it was at the rate of 4 litres per hour, 
vhich gives 1,900,000 gallons per acre per 24 hours ; 
ater the rate was reduced to 10 and 4 litres per 12 
lours, or 592,000 and 157,000 gallons respectively per 
ere per 24 hours. At these rates the effluent dripped 
m to the filters, and the filtrate came away at about 

€ same rate. 

Tn calculating the rate of flow, we had the experience 
f the Water Engineer of the City of Liverpool. 

After carefully collecting the filtrate from each filter, 

e following series of experiments were undertaken :—. 
a cee effluent flowing on to all four filter 
ras carefully analysed. 
| ‘a.) For numbers. 

{b.\ For B. coli communis. 
(e.) For B. enteritidis sporogenes. 
(d.) For other organisms. 


ag The filtrate from each filter was examined pre- 
isely as in the preceding case. 


The Bacteriological Analyses. Methods. 


For quantitative analysis six gelatine plates were 
a of each filtrate and incubated for 3 days at 


For the analysis of B. coli communis, 1 in 1,000 
arbolic agar was used and incubated at 490 C 
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For the analysis of B. enteritidis sporogenes, freshly 
prepared milk tubes, heated to 80° C. for 15 minutes 
and incubated anaerobically, were used. For the test 
of pathogenicity guinea pigs have been used. 


Results. Duration of Experiments. 
The experiments extended from the 8th November, 
1899, to April 6th, 1900. 


Bacterial Condition of the Dibdin Effluent Employed. 
The Dibdin effluent which supplied the filters was 
not, as the bacteriological analyses show, a good one. 


The total number of bacteria per c.c. as the average 
of 26 analyses was 837,842. 


The average number of B. coli communty out of 25 
determinations was 9,812 per c.c. 


The B. enteritidis sporogenes was present 7 times 
in 0°01 c.c. and 16 times in 0-1 c.c. out of 25 determina- 
‘tions. 


In large quantity the effluent was turbid and occa- 
sionally underwent decomposition on standing. 


The Action of the Filters. 


The following is the summary of the four filters :— 


Experimental Filter No. 1. 
Number of determinations - - = 23 


Average number of bacteria : - 79,780 

Average number of B. coli - - 125 
B. enteritidis sporogenes present twice. 
Experimental Filter No. 2. 

Number of determinations - - 24 

Average number of bacteria - - 50,762 

Average number of B. coli - - 590 


B. enteritidis sporogenes present 8 times in 25. 


Experimental Filter No. 3. 


Number of determinations - - - 21 
Average number of bacteria - - 81,665 
Average number of B. coli communis - 49 


B. enteritidis sporogenes present 11 times in 24. 


Experimental Filter No. 4. 
Number of determinations - 2 E 27 


Average number of bacteria - ~- 113,790 
Average number of B. coli communis - 432 


B. enteritidis sporogenes present 5 times in 20. 


In Table I. the total number of bacteria, the B. coli 
communis and the B. enteritidis sporogenes, are given 
in columns side by side. In Tables II. and IM. the 
number of B. coli communis per c.c. is recorded in 
graphic form. 

It was found difficult to regulate precisely the rate 
of flow over 24 hours, as accidents, due to blocking of 
pipes and variation of pressure, occurred, but from 
the number of observations made, it may be fairly 
concluded that marked diminution of the number of 
bacteria occurred when the rate of flow was decreased. 


Tables IT. and ILI. show very clearly the diminution 
in the numbers of the B. coli communis, the shaded 
columns showing at a glance the variations from day to 
day. Corresponding variations occurred with certain 
exceptions in the case of the total numbers of bacteria. 


The rate of flow to commence with was 4 litres per 
hour. At this rate there is a slight average reduction 
both of the total numbers of bacteria and of the B. 
coli communis; this continued from Noy. 11th to 
Nov. 14th. On Nov. 15th the rate of flow was de- 
creased to 10 litres in 12 hours. There ig a marked 
diminution in numbers and B. coli except in the 
fourth filter, where the rate of flow was irregular. On 
the 16th and 17th November the rate of flow was 
still further decreased to 4 litres in 12 hours, and 
there is a corresponding diminution in the number of 
bacteria. This rate was fairly evenly maintained in 
Filter No. 3 to the end of the observation on 


January 10th, and the B. coli in the filtrate remained 


verv low. On Dec. 1st the rate Of flow in Filters 
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Nos. 1, 2, and 4 was increased to the original speed 
of 4 litres per hours, and there 1s a corresponding 
rise of B. coli'until Dec. 5th, when the rate was again 
reduced to 4 litres per 12 hours. At the slow rate of 
fow of 4 litres in 12 hours there is a very great diminu- 
tion in the B. coli communis, the number in some 
observations falling below 10 per c.c., whereas the 
effluent which went on contained in round numbers 
10,000 B. coli per c.c. 


Influence of the Composition of the Filter upon the 
Quality of the Filtrate. 


On looking at Tables I.-IJL it will be seen that 
the filter composed of the fine sandy soil gave the 
greatest reduction in the number of the B, coli com- 
munis. 


Filters 1, 2 and 3 contained to commence with 
all kinds of bacteria, those of the earth filter, No. 3 
being naturally especially numerous, as it was light 
mould taken from one of the fields of the sewage farm. 
The sand of filter 4 on the other hand, had been very 
carefully washed, and therefore contained fewer organ- 
isms. But, as seen by the Tables, the results of this 
clean sand filter are as regards the B. coli communis 
less satisfactory than the earth filter. It is most 
probable that the multitude of other organisms which 
are present in the mould act injuriously upon the 
B. coli and lessens its chances of passing through in the 
filtrate. Earth also, by forming a more compact mass 
than sand, will no doubt act as a more efficient filter. 


In none of the experiments is there evidence of the 
multiplication of the B. coli in the substance of the 
filter; if there had been, one would have expected an 
increase in the filtrates towards the conclusion of the 
experiments. This did not occur. 


In conclusion the experiments indicate that the re- 
duction in numbers of the bacteria and of the B. coli 
is both due to filtration, being dependent therefore 
upon the rate of flow and the depth and nature of 
filter, and also to biological action, which further pro- 
duces a reduction in intestinal organisms like the B. 
coli. In the struggle for life in the filter the condi- 
tions are mcre favourable to the survival and growth 
of the organisms which abound in earth than to the 
B. coli group, which are normally parasitic in the in- 
testine, and the products of the former will act in- 
juriously upon the life of the B. coli communis. 


EXPERIMENTS WITH THE FILTRATION OF 
SPECIAL BACTERIA, VIZ., BACILLUS PRO- 
DIGIOSUS, B. PYOCYANEUS, B. TYPHOSUS. 


Duration of Experiments. 


The experiments were made from January 12th, 1900, 
fo April 6th, 1900. 
Method. 


To the effluent which supplied the four filters was 
added the scrapings from the surfaces of Agar plates 
upon which were growing cultivations of the B. pro- 
digiosus and B. pyocyaneus. 


Reasons for Using B. Prodigiosus and B. Pyocyaneus. . 


These organisms were used because owing to their 
brilliant colours they could readily be recognised if 
present in plate cultivations of the filtrates. 


Rate of Flow of Filters. 


The rate of flow varied from 10 to 4 litres per 12 
hours, and the filtering action as regards the total 
number of all kinds of bacteria present is graphically 
recorded in Tables IV. and V. by black columns 
whilst the smaller red and green columns indicate the 
presence of B. prodigiosus or B. pyocyaneus. 


Results. 


The first inoculation of the efiluent supplying filters 
with B. prodigiosus and B. pyovyaneus took filkbe on 
January 12th. On the 13th and 15th no coloured 
organisms had appeared, and the effluent was again 
plentifully inoculated with B. prodigiosus. No B 
prodigiosus appeared in the filtrate, and a fresh inoca- 
lation was made. Bacteriological analyses were made 
daily, but it was not till January 23rd, or ten days 
after the first inoculation, that the B. prodigiosus 
appeared in the filtrate of filters No. 1 and No. 2. and 
then they were present in the proportion on an average 
of only 33 per¢.c.; the total number of bacteria present 
at the same time varied from 500 to 1.500 per ¢.é. 
































































The next date on which B. prodigiosus appeared was 
on January 30th ; it was only present in the filtrate of 
filter No. 1 to the extent of 54 per c.c. Upon no sub- 1 
sequent occasion to the conclusion of the observations: 
upon April 6th was the B. prodigiosus found. ‘ 


Up to January 30th the B. pyocyaneus had not ap-— 
peared upon the plates. On February Ist a green- 
organism was round in the plates made from the fii, 
trate of filter No. 4, and again on February 12th a © 
similar organism appeared in the filtrate from filter 
No. 3. The green colour producing bacteria were pre-~ 
sent in very small proportion. It thus took seven- 
teen days from the original inoculation before the B. ~ 
pyocyaneus appeared in the filtrate in yery small quan—~ 
tity in two out of the four filters. * 

On March 5th and 12th the surfaces of filters 2 and d 
were carefully examined for the B. prodigiosus andi 
the B. pyocyaneus, but neither organism was found, ~ 


t 
a.) 
¢ 


Results. 4 


These experiments with the two coloured bacteria” 
corroborate the previous observations upon the B. coli. 
Although large quantities of these organisms were run 
cn to the filters, they only appeared in the filtrates of © 
some of the filters after many days, and then only in 
very small numbers. They had been intercepted by the — 
filtering action of the material of the filters. And as 
in the case of the B. coli, there was no evidence of mul ~ 
tiplication in the filters. Had this taken place, these — 
organisms would have been regularly found in the fil: — 
trates. On the contrary, again, as in the case of the 
B. coli, the conditions were not favourable to their mul- 
tiplication. This is shown by the fact that analysis of — 
the sand of the filters on March 5th failed to show ~ 
them, they had died out. "a 


i 
4 
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Experiments with Bacillus Typhosus. 


It having been shown in the previous experimen 
that both the conditions for the growth and multiplica- — 
tion of the B. coli, B. prodigiosus, and B. pyocyanausiy 
in the filters were not favourable, and also that by the’ 
action of filtration these organisms were greatly 
duced in their passage through the filters, 1t was con- 
sidered useful to ascertain whether the B. typhosus, — 
the bacterium which more than any other renders — 
sewage nocuous, behaved like these organisms, or — 
whether there was evidence that they multiplied in the 
filters if they were supplied to them in the effluent © 
which was poured on them. nu 7 

In experiments with the B. typhosus there is very — 

reat difficulty in recognising colonies of this bacill 
in plate cultivations of the filtrate owing to the pr 
sence of the B. coli. This renders it necessary to pick 
out all the coli-like colonies and to subject them to — 
special differential tests in order to ascertain wheth 
some of them may not be typhoid colonies. When the 
experiments were made MacConkey’s medium had n: 
been introduced, and all the analyses were made w 
Carbol Agar, in which medium the colon and typhot 
colonies closely resemble one another. - 


The experiments were commenced on February 14 
when 13 litres of effluent which was allowed to run 
to filter No. 3 (earth filter) at the rate of betwee: 
4 litres and 10 litres per 12 hours, was inoculated wi 
100 c.c. of a pure cultivation in broth of the typho 
bacillus. uN 


The filtrate was tested on the 15th, 16th, 17th, and 
19th, but no B. typhosus was found. 4 


On the 19th, 200 c.c. of a typhoid culture were ad 
to another 13 litres of effluent, and analyses of the 
trate made on the 22nd February and on the 5th of 
March, but without result. 


On March 5th a fresh inoculation with 100 c.c. of 
typhoid culture took place, and this effluent was con- 
tinuously poured through the filter till April 6th. Md 1 


Bacteriological analyses of the filtrate were made om 
the 7th, 8th, 9th, 10th, 12th, 13th, 16th, 17th, 19t 
20th, 2ist, 22nd, 23rd, 24th, 26th, and 29th March, a 
on the 4th and 6th of April, but the typhoid bacillus 
was never found. a. 

Conclusions. . @ 

From February 14th to March 5th altogether 400 om 
of a pure cultivation of the typhoid bacillus in brot 
mixed with the West Derby effluent had been passec 
into the earth filter, yet in no instance up to April 6th 
had any of the numerous colonies which had been picked 


out of the carbol agar plates given the reactions of the 
typhoid bacillus. na 
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- These results are more striking than those obtained 
in the case of the two coloured organisms, and demon-- 
‘strate the action of the earth filter in removing a 
pathogenic organism like the B. typhosus from sewage. 
It is most probable that the action of the filter was 
similar to that described in the previous cases, viz., 
“mechanical filtration, and the fact of the conditions in 
the filter being hostile to the growth and multiplication 
of the typhoid bacillus. 


EXPERIMENTS WITH THE BACILLUS 
ANTHRACIS. 


_ Experiments were commenced on March 7, 1900, 
when the effluent running on to filter No. 1 was inocu- 
lated with a culture of B. anthracis. The filtrate was 
tested by cultivation upon agar plates, incubated at 
~42°°C., upon March, 8th, 9th, 10th, 13th, 16th, 19th, 
20th, 2ist, 22nd, 25rd, and 26th. On March 27th, the 
effluent was re-inoculated with a fresh broth culture of 
'B. anthracis, and carbol agar exclusively used for the 
plate cultivations of the filtrate. Analyses upon March 
28th, 29th, and April 4th, 5th, and 6th, all gave nega- 
tive results. These experiments agree with the pre- 
veding ones. The rate of filtration varied between 10 
and 4 litres per 12 hours. 
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General Conclusions. 


When an effluent containing upon an average 
800,000 bacteria per c.c. and 10,000 B. coli per c.c. is 
passed through a depth of 4 feet of soil at a slow rate 
(viz., between 10 and 4 litres per 12 hours), there is a 
very great reduction in the total numbers and in the 
B. coli, and the chance of a very pathogenic bac- 
terium like the B. typkosus appearing in the filtrate 
must be exceedingly small. 


When it is remembered that normally the OB. 
typhosus is not present in the excreta of all cases of 
typhoid, whilst the B. coli is always present in the 
feces, and that the proportion of typhoid cases to the 
total number of the population is not large, that 
typhoid exereta are usually disinfected, and that it has. 
not been shown that favourable conditions exist in sew- 
age for the multiplication of the typhoid bacillus, it. 
appears evident that land or other method of efficient. 
filtration must totally remove this organism from a 
Dibdin effluent did it happen to be present. 

In the preceding experiments the B. typhosus was 
mixed with the effluent flowing on to the filters in far’ 
larger proportion than would ever occur in nature, 
and yet it could not be found in the filtrate. 


November 1901. FR. Boyce. 
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REASONS FOR THE INVESTIGATIONS. 


The bacteriological analyses of the officers of the 
Royal Commission having shown that the effluents de- 
rived from bacterial methods of sewage treatment 
usually showed insufficient purification as measured 
by the “Coli” and “ Enteritidis Sporogenes” tests ; 
and as it was evident that these effluents might in the 
future pass into streams and rivers used for drinking 
or domestic purposes where the presence of pathogenic 
bacteria would be dangerous, it was considered of 
primary importance to ascertain the risk of allowing 
such effluents to pass into streams and rivers. 

Although much had been published upon the effect 
of sewage pollution upon rivers, more especially upon 
the Continent, nevertheless definite bacteriological data 
based upon the most recent methods of measuring intes- 
tinal polution were wanting, and it was thought that 
with the improved methods, which the officers of the 
Commission had devised, much definite and practical 
information could be gained upon the following amongst 
other questions :— 


1. WHAT HAPPENED TO THE INTESTINAL 
BACTERIA WHEN THEY PASSED INTO 
THE RIVER? 


/HOW FAR DOWN THE RIVER WERE 
THEY CARRIED? WAS THERE EVI. 
DENCE OF MULTIPLICATION ? 


3. DID THEY ACCUMULATE AND MULTI. 
PLY IN THE MUD OF THE RIVER ? 


4,.AT WHAT DISTANCE BELOW THE 
SOURCE OF POLLUTION WAS IT SAFF 
TO DRINK THE WATER? 


- WHAT WAS THE SIMPLEST AND MOST 
RAPID MEANS OF DETECTING INTES- 
TINAL BACTERIAL POLLUTION IN 
THE RIVER? 


6. WHAT, IF ANY, WAS THE EFFECT OF 
SEASONS UPON THE BACTERIA OF 
THE RIVER? 


Tt was originally intended to examine a river into 
which a biological effluent passed, but as a suitable 
place presenting this condition could not be found, it 
was determined to carry out the investigation upon the 
River Severn at Shrewsbury and to make the obser- 
vations extend over a period of at least twelve months. 

The River Severn at Shrewsbury presented great 
idvantages for this investigation. 


1. If WAS COMPARATIVELY NEAR THE CEN- 
TRAL LABORATORIES AT LIVERPOOL. 

2. IT WAS A TYPICAL EXAMPLE OF A RIVER 
JSED FOR DRINKING AND DOMESTIC PUR- 
2OSES AND FOR FISHING. 

5. ITS VOLUME AND VELOCITY COULD BE 
<EADILY DETERMINED. 

4. IT WAS EXCEEDINGLY TORTUOUS AND 
HEREFORE COMPARATIVELY LONG  DIS- 
‘ANCES BY RIVER WERE REPRESENTED BY 
ERY SHORT DISTANCES AS THE CROW 
LIES, RENDERING POINTS OF OBSERVATION 
VITHIN EASY REACH OF ONE ANOTHER. 


bo 


or 


TABLE showing Seasonal Variations in Height of River. 


| Ft. ins. 
) November 1899 : - : 102 2 
BM: . SAGE LOE: 5 5 
” ” = = = Sy KG, 
January 1900 - : : ; 9 5 
February ,, - - 4 . 53 
| March a ths : : : Sova 
” ” - + i i 3 5 
a ril ” a ig "i = 3 0 
May er - . . met 
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5. IT RECEIVED THE WHOLE OF THE SEWAGE 


OF THE TOWN OF SHREWSBURY. 
6. WE HAD ALREADY EXAMINED THE UN- 


POLLUTED STREAMS OF PORTIONS OF THE 


WATERSHED. 


The only disadvantage was that crude sewage and 


not an etiuent passed into the river. But the 
bacterial problems in the two cases were closely 


similar, the difference lying in the fact that in the case 


of crude sewage the bacteria were more numerous, 
and that the solids passed into the river might be the 
means of affording a more suitable nidus for the multi- 
plication and extension of micro-organisms. But these 
apparent disadvantages were nevertheless of use, be- 
cause no good biological effluent could be sp bad as 
crude sewage, and if it were found that there was no 
evidense of multiplication, and that the organisms «id 
not pass far down the stream, then clearly in the case 
of. an effluent the results would be stili more satis- 
factory. 

There have been other advantages, for the Severn has 
afforded an opportunity of studying the harmful effect. 
of crude sewage pollation, and has opened up many col- 
lateral investigations directly bearing upon the ques- 
tion of sewage disposal. 


DESCRIPTION OF THE RIVER SEVERN, 


The stretch of river over which the investigations were 
made measured 26 miles, starting from the County 
Asylum, 2 miles above Shrewsbury Waterworks, and 
ending at Iron Bridge, 24 miles lower down. The most 
numerous observations were, however, conducted over a 
smaller length of river, viz., from the Asylum to Cres- 
sage—a distance of 18 miles. Between these points 
the river is exceedingly tortuous, and in passing 
through Shrewsbury it forms a letter 8, of which tha 
lower half nearly encircles the town. The distance 
between the two nearest points of the S is less than 
500 yards. 

The width varies considerably at different points, 
the average being about 200ft. Where broadest the 
river is usually shallowest, and in dry weather we found 
that navigation was difficult at these points even with 
our small boat. 

The velocity of the river is, of course, very different 
according to place and season. It is great when the 
river is in flood, except where it is very deep, é.9., Just 
above English Bridge; and also at most times in cer- 
tain definite places, ¢.g., in Shrewsbury just above the 
Waterworks, through the English Bridge, through and 


just below the railway bridge ; and at many spots below 


Shrewsbury. : 

The velocity has been estimated on two occasions at 
the same spot, viz., at Ferry I., by Mr. Kershaw. On 
July 12th, 1900, it was only 30ft. per minute, the 
volume at the same time being 112,000,000 gals. per 
24 hours; on January 6th, 1901, 180ft. per minute, 
with a volume of 1,054,944,000 gals. ner 24 hours. Ac. 
cording to Mr. Masters, Engineer for the Severn Com- 
missioners, the minimum flow (February, 1898) was 
85,000,000 gals. pet 24 hours. ; 

The height, as will be gathered from the following 
measurements made at Cherry Orchard Ferry, and 
kindly furnished to us by the Borough Surveyor, shows 
very considerable variations depending upon the rain- 
fall :— 


| 
3) May 1500" se" 2 ” 9 9 
| 


it- July; - . - pS 
14 August 1900. - : - =| ela 
25 September 1900 — - - - | Ber 
16 October ‘ - - - | 4 0 

6 December _,, : : = 1Ot 8 
19 February 1901 . - a7 10 
26 March % - - | 3 ood 
27 oily i (0 ES Heil ang 





The streams entering the Severn are comparatively 
w. Between the County Asylum and Shrewsbury 
ere are none. Above the English Bridge the Rea 
ook, into which some sewers open, mixes its very 
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dirty water with that of the river. With this excep- 
tion, the brooks and rivulets are all, as the analyses 
show, comparatively clean, especially those above 
Cressage, viz., overflow from Sundorne Pool, near Uf- 
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River Tern and Bell Brook, below Atcham ; 
Below Cressage the fol- 
Sheinton Brook, Mary’s 


fington ; 
Cound Brook, above Cound, 


lowing streams enter, viz., 

Dingle Brook, “Abbey * Brook, and Hungerdale 
Brook. These have rather more evidence of contam1- 
nation. The River Tern and Cound Brook are the only 


ones of considerable size. 


The land drains are very numerous on each 
many of them have been examined. 


bank, and 


THE BANKS OF THE RIVER. 


Except along certain parts of the river as it flows 
through the town of Shrewsbury, the banks are for the 
most part composed of mud in which willows are 
numerous. The banks of the river immediately above 
the waterworks, and also lower down as the rivet winds 
through the town, are composed of dust-bin rubbish, 
which gives to an otherwise pretty river a most dirty 
appearance, and must be a source of considerable con- 
tamination. 


THE BED OF THE RIVER. 


In the neighbourhood of Shrewsbury the bed of the 
river is in places composed of sludge, above and below 
it consists of gravel or rocks. The rocky bottom gives 
a foothold to a very extensive growth of the Water 
Ranunculus. 


THE SOURCES OF POLLUTION. 


The Severn, in the 26 miles stretch which we have 
examined, affords a typical example of the way in 
which a beautiful river is polluted and becoming de- 
stroyed owing to the carelessness and want of know- 
ledge of the people dwelling upon its banks. 

The town of Shrewsbury draws the water which is 
used for domestic purposes* and which is supplied to 
the houses directly from the river without filtration. 
The intake is at a point where the river has already 
eommenced to flow through the town; a few hundred 
yards lower down the town pours out, through one 
very large sewer and numerous smaller ones, the crude 
sewage of 28,396 inhabitants. As the appended map 
shows, there are altogether in Shrewsbury some thirty- 
six sewer outlets. When we commenced our investgations 
we were informed that there were no sources of pollu- 
tion above the waterworks intake, but two miles 
higher up we discovered a large sewer pouring the 
sewage of the County Asylum, and probably of 
houses, into the stream. Around the outfall of this 
sewer, as will be gathered from one of the photographs, 
solid feeces could be seen floating in large quantity, 
and on some occasions we traced the lumps in the river 
as far as Shrewsbury. The bed of the river immediately 
around consisted of putrefying sludge. 

For half a mile above the intake there are numerous 
houses on or close to the banks, and from many of 


these drain pipes of various kinds can be seen, and as 


previously mentioned, the banks are little else in 
places than dust-bin accumulations. Whilst the river 
passes through the town it receives, in addition to the 
sewage, all kinds 
living along the banks; it also receives waste from @ 
brewery, and from a candle factory. Thus, during the 
three miles of its winding course through the town it 
is subjected at innumerable points to contamination, 
From Castle Fields Ferry, which is about 22 miles 
below the waterworks, down to Uffington, 4°75’ miles, 
there are no large sources of pollution, and the pollu- 
tion at Uffington itself appears to be very small. 

Lower down, at a point 10 miles from the water- 
works, a large sewer enters the river; it carries the 
sewage of the Atcham Union Workhouse. 

The little village of Cound, 3 miles further down, 
does not affect the river; nor at Cressage, 16 miles 
from the waterworks by river, although only 8 miles by 
road, does there appear to be any but the smailest 
direct inflow of impure water. From Cressage to Iron- 
bridge is 8 miles by water, and Ironbridge is the first 
town on the river after Shrewsbury. : 

The sewage of Ironbridge and Coalbrookdale together 
make the river exceedingly dirty. In Ironbridge itself 
a multitude of sewers and drains can be seen opening 
either directly on to the bank or carried for a few yards 
beneath the surface of the water. The condition of the 
banks is even worse than at Shrewsbury. 


of garbage thrown into it by those — 


q 


In 1896 the normal dry weather flow of sewage of © 


Shrewsbury was estimated at 844,000 gallons per 24 — 


hours, so that the total sewage entering the river 
from the town may ordinarily be taken as about 1 
per cent. of the volume of the stream ; in dry weather 
the proportion of sewage would be greater. 


NATURE OF THE SEWAGE. 


The sewage is domestic and composed of slopwaste, 


feces, paper and vegetable debris. When it reaches 
the river through the numerous outlets the solids and 
refuse are for the most part well broken down; still, a) 
very considerable amount of the lighter feces ane 
pieces of disintegrated paper may be traced, as will be 


described further on, floating for considerable distances 


down stream. 

Bacteriological analysis of the sewage from one of 
the large sewers shows that the number of bacillus 
coli, viz. : 300,000 per c.c., is what might be expected in 
a domestic sewage. Analysis of the Atcham Workhouse 
sewer showed on one occasion 19,000 B. coli per c.c. — 


EFFECT OF THE SEWAGE UPON THE BANKS, 
BED AND WATER OF THE RIVER. | 


The clearness of the river varies according to the 
degrees of flood. This is seen from the following 
summary made from observations above the town of 
Shrewsbury and therefore before the admixture of 
sewage. oa 











Ft. ins. 
15 November 1899 - - | Clear, no recent rise - - - - 5 
18 e 49 10 - | Clear and falling = - = : 2 34 3 10 
11 January 1900..-: 9 «:| Muddy;flood -= +4) -© 13/1407 - OB 
1 February ,, - - | Muddy - - $ 2 4 : 4 5 68 
14,.March .,, - - | Clear : Pe E - $ t SIM SIF 
30 4, ay - - | Shghtly muddy A : s - - B15 
12 April < - - | Muddy, higher - é 4 2 a - 3145 
26 5, ” i - | Clear = = - - - ~ - 8 0 
31 May ” ez _ ” cy 5 = = = = \. 2 2 
ii. July Ee - ° 4 ‘ x . 8 . 1° 2 
i4 August __,, - - | Muddy - : - . < ri F 3°35 
25 September ,, -  - | Clear EMIS Pare. Se ise 
18 October ,, - - | Muddy, .-...= : ‘ A a Bo et 
7 December ,, cana . s : d Z J d ¥ ig "S 
The turbidity in the above cases is due to fine mud reaches it, renders it turbid for a considerable dis” 


in suspension. When the river is undisturbed the 
water is clear, but has the characteristic dark brown 
colour of water rising in a_peaty watershed. 

However clear the watet may be above the town of 
Shrewsbury, the sewage of the latter place, when it 








tance. We have endeavoured to measure the degree ot 
turbidity by centrifugalising a certain quantity of the 
water from different points and reading off the amount 
of solids. ia 
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* There are stand pipes in the streets which supply drinking water, which is brought from a distanee, and 


not derived from the river. 


a 


4 


j 















































The Tubes employed for the centrifugal experiments. 


SOLID MATTER IN SUSPENSION AND METHOD 
OF ASCERTAINING THEIR AMOUNT BY 
CENTRIFUGALISATION. 


The object was to record by a simple method the 
increase of solids in suspension in the river which the 
sewage gave rise to. There is no doubt that these 
solids gradually settle at the bottom of the river or 
are thrown down upon the banks, and that they 
gradually form deposits. Owing to their nature they 
afford a nidus for putrefaction and tend to support 
pathogenic bacteria. The method which we adopted 
was very simple. A sample of water was collected by 
immersing a bottle below the surface of the river start- 
ing from one bank and then rowing across to the other 
bank in order that the sample might fairly be taken as 
representing a cross section of the river. 600 ¢.c. of 
the sample were centrifugalised, and the supernatant 
clear fluid was for the most part carefully pipetted off 
and the deposit together with what remained of the 
supernatant fluid (about 10 c.c.) transferred to a 


specially constructed centrifuge. tube. We give a 
drawing of the tubes; the bottom is drawn out like a 
thermometer stem and graduated. The whole tube 
holds 10 c.c. and the graduations are definite fractions 
of 1 c.c. The glass is filled and centrifugalised for 
25 minutes in a hand centrifuge, making about 2,000 
revolutions per minute; the result is that the deposit 
is forced into the graduated stem and the amount can 
be easily read off. 

The following figures show that comparing the river 
at Ferry III., that is after it has received all the 
sewage of Shrewsbury, with the river from above the 
Asylum, that is before any great pollution, there is a sub- 
stantial increase in solids and that although a de- 
crease takes place from Ferry III. onwards, yet the 
original degree of freedom from solids is not even 
reached at Atcham, 11 miles, or Cressage, 18 miles 
further down. We shall find that the increase of solids 
is accompanied by similar increase in B. coli both in 
the mud of the banks and the bed of the river and in 
the water. 


TABLE showing amount of Suspended Solids in 600 c.c. of River Water. 
































bove Asylum,| Ferry III., Uffington, | Atcham, Cressage, 
starting Point.| 4°5 Miles. 6°75 Miles. | 11 Miles. 18 Miles. 
Parts. Parts. Parts. Parts. Parts. 
River, 1 ft. 5 ins., very low, clear 2 5 45 3 5 
(25 September 1900). 
River, 4 ft., muddy ae pong 6 7 7 10 | 10 
(18 October 1900). 
River, 10 ft., muddy — - - - 10 i 11 11 7 
(7 December 1900). 
River, 3ft.10ims.on 19th - - 45 7 Gis 37 55 
_ (18 February 1901). . 
Averages - - - 5h 8 vs 69 6°8 
FLOATING MATTER AND EXPERIMENTS TO around the stonework. Elsewhere the corks had 
DETERMINE THE EFFECT OF CURRENTS fformed into groups along the banks in cer- 


UPON IT. 


In addition to the turbidity imparted to the river hy 
the sewage, pieces of macerated paper, floating debris 
and solid feces, can be traced, as previously men- 
tioned, for considerable distances. Fecal matter 1s 
encountered collecting in recesses and bays on both 
banks of the river, nearly as far as Atcham. The 
collections of obvious sewage material along the banks 
of the river, and especially at certain spots, caused us 
to make a series of experiments to ascertain the direc- 
tion in which the currents in the river were likely to 
take the suspended matter. Experiments were made 
by throwing coloured corks into the river some 12 to 
15 hours before we rowed down for the purpose of 
taking water samples. In the first experiment the 
corks were thrown over the Welsh Bridge. On the 
following morning a few were seen to be still floating 
against one of the piers, being kept there by the eddies 
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tain definite places. In the second experiment a 
much larger number of corks was thrown in, and 

they were found to have collected in the same places. 

Comparatively few remained in the stream. When 

thrown in at Shrewsbury no cork was seen further 
than four miles down on the following day; but when 

thrown in at Cressage there seemed to be less tendency 

to accumulate on the banks; many were seen in mid- 

stream, and the last one was observed at Ironbridge, . 
eight miles below Cressage. Some may have got 

further, but the observation was stopped at Ironbridge. 

Corks were observed in the river and on the banks 

between Shrewsbury and Atcham, not only a fortnight 

and two months, but even six months after they had 

been thrown in; probably washed off the banks at the 
time the river was in flood. In the series of diagrams 

and photographs appended, these collections of corks 

are shown and indicate clearly where the solids in 
suspension tend to accumulate. 
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Investigation of the banks at these piaces showed 
that the mud was much blacker than elsewhere, 
and that the willows had strained out a considerable 
quantity of the floating mater-al. It seems clear that 
most of the floating matter does not travel far along 
a winding stream, the banks, with their bays and willows, 
acting as catchpools and strainers. These are places 
which seriously detract from the appearance of the river 
and may become offensive by reason of the decomposi- 
tion going on there. The changes which take place 
and lead to the destruction of this solid matter are 
similar to those taking place on a sewage farm or 1m 
aerobic contact beds. Examination of the mud at these 
places shows that the bacteria are more numerous, and 
that the bacillus coli is more abundant than elsewhere. 
In other words, these spots become secondary sources 
of pollution and danger. 


THE EFFECT OF POLLUTION UPON THE BAC- 
TERIA OF THE MUD OF THE BANKS OF 
THE RIVER. 


Thirty-two samples of mud taken at various points 
on the banks of the river from 20 yards above the 
ssvlum te Ironbridge, 28 miles lower down, have been 
examined for B. coli and B, enteritidis sporo- 
eenes. The mud was taken in sterilised bottles at 
the level of the water in the river. The figures whch 
are appended (see Table XX VII.) show that whereas the 


mud above the asylum contained only 25 and 43 B. coli 
per c.c., the mud taken at various points along the river 
vo [ronbridge showed abundant evidence of pollution ; in 
the vicinity of Shrewsbury over 100,000 B. coli were 
obtained in many places, and the number reached an 
especially high figure in the stagnant bays (452,200). 
From some distance above Cressage onwards to Iron- 
bridge the B. coli was not found in 1-100th of a 
gramme. These analyses prove that the mud of the 
banks is seriously contaminated for a considerable dis- 
tance below Shrewsbury (18 miles), and that some places 
are more highly contaminated than others. 


THE EFFECT OF POLLUTION UPON THE BED OF 
THE RIVER AND METHODS OF ASCERTAIN- 
ING IT. 

- The harmful changes induced in the bed of a river 
as the result of the entry of the sewage are well brought 
out in our observations. The solids in suspension tend 
gradually to fall to the bottom, and as time goes on 
they must form a considerable layer. If the water were 
still the deposit would be fairly uniform, as one of us 
(Professor Boyce) has demonstrated in the case of Lake 
Vyrnwy, but the velocity of the River Severn is always 
tending to extend the deposit further down the stream 
by shifting it from place to place. Our observations 
showed us that we found in Shrewsbury a less uniform 
deposit than we had anticipated, but they also revealed 
great accumulations. 





Figure of the Apparatus employed for taking samples o mud from bottom of the River. 


It was apparent to the Commissioners that it was of 
great importance to ascertain the changes going on in the 
bed of the river, because it was obvious that accumula- 
tions might occur, and that these might form concealed 
foci for the spread of infection. We therefore devised 
a simple apparatus whereby we were enabled to pump 
with ease and accuracy into a receiver a sample of the 
bottom at any desirable place. The figure above of the 
apnaratus explains its construction. A very thick india- 
rubber tube (pressure tubing) is attached to a glass cylin- 
der, into which a brass tube projects for three inches. 
The glass cylinder is clamped in a special metal case, 
which is heavily weighted with lead. To the other end 
of the pressure tubing a small exhaust pump is attached. 
When it is desired to take a sample the cylinder is 
lowered until the latter, with its projecting brass tube 
is in the mud; a few strokes of the pump readily fills 
the cylinder, and the apparatus is drawn to the surface. 
The deposit cannot fall out because of the projection 
of the tube in the interior of the glass cylinder. 
With this apparatus we have made a thorough 
examination of the bed of the river. We find that, as 
might be expected, there are great accumulations of 
decomposing sludge opposite the mouths of the large 
sewers. When the weighted/cylinder presses on these 
filth accumulations, gas rises to the surface. The 
deposit around the mouth of the main sewer just below 
the waterworks extends for a considerable distance on 
each side and in front of the mouth. As the river passes 
through Shrewsbury and at those places where the water 
is shallow and the current swift, the bottom appears 
fairly clean, but ia the deep parts, and especially at 
one spet just above the English bridge, the river 


broadens into a large pool of very considerable depth 
(21ft.) through which the movement of the water is 
slow. Here a considerable accumulation of fine sludge 
had collected and gas was evolved. 

To estimate the number of bacillus coli in the 
samples taken from the bottom, the liquid mud, which 
was brought to the surface, was shaken up and 10 c.c. 
were measured out in a small cylindrical measure and 
weighed. The mud was allowed to settle and the pro- 
portion between mud and water ascertained. From 
these data the weight of mud in 1 c.c. of the shaken 
mixture was calculated. When the mud had settled 
to the bottom of the measure the supernatant water was 
considered to contain the washings of the mud. 1 c.c. 
of this mixture was taken and diluted with sterile water 
so.as to form a dilution of 1 to 100 of the mud. This — 
dilution was plated in taurocholate lactose agar, 1 c.c. 
being put into each plate, incubated at 42°C. for 48 
hours and counted. 

The results of the analyses agree in showing an im- 
mense increase of pollution in Shrewsbury. Above the 
Asylum the mud contained 70 B. coli per grm., opposite 
the first large sewer entering the river, the number was 
300,000, a little lower 1,200,000, and in the large deep 
pool previously mentioned, and situated above the Eng- 
lish bridge 44,000. By Ferry ITI., which is at the end of © 
the town, the number had dropped to 5,200 and 960. 
Below this point the analyses opposite Uffington 
6°75 miles, and Cressage 18 railes, show that the bed has 
not regained the condition it was in before the pollu- 
tion. 

These observations taken in conjunction with the 
analyses of the mud of the banks and the amount of 


solids in suspension, show that highly polluted material 
is deposited for several miles along the river, and that 
in some places there are great accumulations. ‘Lhe 
gradual contamination of the banks and bed of the river 
as shown by the B. coli readings, will tend to foster 
putrefactive and intestinal bacteria, and to increase the 
pollution of the river. In flood time the loose accumu- 
jation of putrefactive material must tend to get dis- 
placed, and to get carried further down, and tnus the 
harmful action of the sewage gradually extends. 

if the banks of the river, as previusly described, act 
as sto:ehouses for the maintenance and gradual distribu- 
tion of infected material, these deposits around the 
mouths of the large sewers and in the deep stagnant 
pools, are yet more harmful, since they are less dis- 
turbed than the banks by the scouring action of the 
river in flood. The deposits of suspended matter inter- 
fere with the growth of the aquatic plants ; where the 
deposit is at all abundant there is no growth, this only 
making its appearance in the more shallow well-aerated 
parts of the river. The absence of a clean bottom, sup- 
porting weeds, will most probably act injuriously upon 
fish life. 

We have compared the destruction of the o1ganic 
matter taking place along the banks to the similar pro- 
cess taking place in a contact bed, similarly there is no 
doubt that the fermentation action taking place at cer- 
vain parts of the bed of the river is strictly comparable 
to septic tank action. The inhabitants of Shrewsbury, 
as of many other places, have relied on their river to 
treat their sewage. There is no doubt of the deleterious 
effect of doing so in the neighbourhood of Shrewsbury, 
as shewn by the appearance of the banks and the bac- 
‘teriological condition of the mud of the banks and bed. 


What are the effects upon the bacteria contained in 
the sewage both as regards the total number and the 
special bacteria, as those of the coli group, when the sew- 
age undergoes, as that of Shrewsbury does, some dilu- 
tion, and how far down the stream the sewage bacteria 
can be traced? In other words, how soon does the river, 
which is dilute sewage at certain spots, come back to the 
condition of an effluent which might be used for drink- 
ing purposes. These points will be dealt with in the 
following pages. 


THE WATER ANALYSES. 


PLACES WHERE THE SAMPLES OF WATER 
WERE TAKEN FOR ANALYSES. 
In choosing sites for taking samples it was obviously 
Necessary te take them above the source of contamina- 
tion, at various points in and beyond, and as far as 
possible below the area of pollution. We do not think 
that there is any serious source of pollution above the 
“Asylum sewer,” until Welshpool is reached, some 
‘twenty miles higher up. ‘The first sample was conse- 
‘quently taken about 100 yards above the sewer cuifall, 
and another about the same distance below. 
Four points in the town were selected: (1) At the 
“waterworks intake, (2) “ Ferry I.” at the Quarry, (3) just 
_ below the English bridge, viz., after the large contami- 
“nation caused by Rea Brook, (4) ‘‘Ferry III.” at Castle 
Fields, the lowest limit of houses on the bank ; within 
these four points, which are on the lower loop of the 
above-mentioned 8, all the town sewers (with one ex- 
«ception), 55 in number, enter. The other places 
selected further down the river, were Uffington, Atcham, 
‘Cound, and Cressage, and on three occasions, Buildwas 
and Ironbridge. 
_ Sometimes samples were taken at other places, and in 
«a tew instances both above and below small villages like 
 Uftington, etc., to determine whether they had any effect. 
~The names and positions of the other places are given 
‘von the tables. The standard places are as follows :— 


Distance from 


Be tcintorks. Name of Place. 


; Miles. 
{ 9 f Above Asylum sewer outfall, 20 yds. 
> | Below ne is 
— Waterworks. 
f - 06 Ferry I. 
; 16 English Bridge. 
P 2°5 Ferry ITI. 
4°75 Uffington, 
q 9 Atcham. 
r 13 Cound. 
} 16 Cressage. 
4 215 Buildwas. 
23°5 Tronbridge. 





as thermotletic and H,S forming bacteria; 
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_The method of coliecting the samples of water from 
time to time has varied. On three occasions in 
November, 1899, the samples were taken from ferries or 
bridges. Only one sample was taken at any one point, 
and, although three were taken across the river, viz, 
midstream, right and left banks, these were not mixed, 
but were analysed separately. 

from January, 1900, onwards the samples were taken 
from a boat, usually in midstream about 2ft. 6in. below 
the surface of the water. Krom April onwards six or 
more of these ‘‘deep” samples were collected at any 
cross section of the river and mixed, and the mixed 
sample analysed. At the same time a midstream 
sample was also taken and separately analysed for com- 
parison. In July and afterwards both superticial and 
deep cross section samples were taken. On the last two 
occasions both superficial and deep samples were taken 
simultaneously. Prior to that 1t was necessary to row 
twice across the river, and in consequence the samples 
may not be strictly comparable. In any case it may be 
doubted whether the results are so trustworthy as a mid- 
stream sample, because it is practically impossible to 
avoid a disturbance of the river bed when getting near 
the shore. 

When first the boat experiments were started it was 
thought necessary simply to let it drift in order to obtain 
concordant results, but it was soon seen that this was not 
really necessary nor practicable, because the boat does: 
not drift so fast as the lighter suspended solids, and it 
would have extended the experiment through the night 
(not a very safe proceeding or a shallow river like the 
Severn), and delayed the examination of the samples. 

Only one analysis has as yet been made of the water 
taken from one place (Cressage Bridge) at definite in- 
tervals during the day. 

The small bottles used for collecting were kept in 
an icebox until our return to the laboratory in Liver- 
pool, the same evening, when they were put into the 
refrigerator room and kept there until the time of 
examination on the following morning. 


METHODS OF BACTERIOLOGICAL ANALYSIS 
EMPLOYED. 


The object of the analyses was to ascertain the total 
number of bacteria present, the number of the bacillus 
coli group and the presence or absence of the bacillus 
enteritidis sporogenes. To ascertain the former numbers, 
Petri dish cultivations were made. The media used 
consisted of standardised gelatine, and carbol and bile 
salt agar. The carbol agar was carefully prepared, 
and of such strength that when 1 c.c. of the water to 
be analysed was added to 9 ¢.c. of the carbol agar the 
strength of the carbolic acid was 1 in 1,000. This 
strength Miss Chick had determined by a lengthy series 
of experiments, published in the Thompson Yates Re- 
ports, to be best adapted for isolating the B. coli 
group. With this strength of carbolic acid a very large 
proportion of the common putrefactive bacteria were 
inhibited, so permitting of the more ready identifica- 
tion of the coli group. Later on in the experiments 
the carbol medium was replaced by Taurocholate 
Lactose Agar. 

The composition and advantages of this medium 
for the detection of the B. coli and typhoid baccilli 
have been separately reported upon to the Com- 
missioners, and need not again be detailed. Previous 
to making an analysis the bottle containing the sample. 
was carefully shaken, and 1 cubic centimetre, or a’ 
definite dilution of this (1 in 10, 1 in 100, 1 in 1,000, 
etc.), added to the liquefied gelatine and agar tubes. 
In the case of gelatine, six Petri dish cultivations were 
made, in the case of agar three. The former were 
incubated at 20° C., and examined from time to time 
till they showed the maximum number of colonies. 
The agar plates were incubated at 42° ©., and first 


‘observed at the end of 48 hours. 


To determine the presence of the B. enteritidis | 
sporogenes, freshly prepared sterilised milk tubes were | 
used. ‘When the water to be examined, either un- 
diluted or diluted in the proper dilution, had been 
added to them they were exposed for 15 minutes to 
80° C. in a water bath, and then incubated at 37° C. 
with anaerobic precautions. 


Owing to the large number of analyses made, and the 
uniformity of the media, the figures which we have 
obtained are as accurate as these forms of analysis 
can be. 

Examination was also made for special bacteria such 
for the 
cultivation of the latter ferro-gelatine was used. 
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THE BACTERIOLOGICAL ANALYSES OF THE 
RIVER SEVERN ABOVE THE SOURCES OF 
POLLUTION AND OF THE LAND DRAINS 
AND SLREAMS ENTERING IT. 

One of the large tributaries in. Wales which go to 
form the River Severn is the River Vyrnwy.* The 
watershed of this river has been formed into a very 
large artificial lake by means of a dam, but a regular 
flow of water from the lake, known as “ compensation 
water,” is allowed to flow away, in order to maintain 
the River Vyrnwy in the condition it was before the 
construction of the lake. The lake is one of the main 
water supplies for Liverpool, the water being first 
carried to Oswestry, where it is filtered. This lake 
and the numerous streams entering it, as well as the 
soil of the watershed and the mud which settles to the 
bottom of the lake, are constantly under observation. 
The analyses are made regularly for the Corporation 
of Liverpool by one of us (Professor Boyce). The com- 
parison of the results of the analyses of the unpolluted 
Vyrnwy watershed and of the polluted Severn lower 
down are very striking, and clearly demonstrates the 
value of the bacteriological analysis, and of the im- 
portance of the B. coli as a test of intestinal contamina- 
tion. The following is a summary of the results on 
the watershed. 


Srruams or LAKE VyRNwy WATERSHED. 

Thirty-eight streams entering the lake were most 
carefully analysed by Miss Chick + for the presence of 
the B. coli. The latter was found only in one case 
present in 1c.c., and in this case “there was a gang of 
men working close to this stream on this date.” In 
two other cases it was present in a less proportion than 
one B. coli per c.c., and here again, owing to proximity 
to farms, there was probability of contamination. 


Sampies or Sort oF WATERSHED. 


Fifteen samples of soil were analysed by Miss Chick. 
“One gramme of soil was weighed into a sterile flask, 
10 c.c. of sterile water were added in some cases, and 
50 c.c. in others. The whole was then thoroughly well 
shaken, and 1 c.c. taken and 3 plates poured.” The 
B. coli was absent in the quantities taken, viz., O-1 
grm. and 0°02 grm. 


WATER OF THE LAKE. 


The water has been repeatedly analysed for the past 
three years,and one cubic centimetre has been found 
free from B. coli. Larger quantities have, however, 
been shown by Miss Chick to contain this organism in 
small numbers. The average number of bacteria, as 
determined at different points om the surface, and at 
various depths in the lake is 31 per c.c. 


DerpPosir ON THE Borrom .or THE LAKE. 


A thorough examination of the bottom of the lake 
has been recently made by us with the apparatus pre- 
viously described. In all, 28 samples of mud were 
brought to the surface from depths varying from a 
few feet to 70 ft. The method of analysis consisted in 
adding ‘5 c.c. of the mud to two taurocholate lactose 
agar tubes, and making two Petri dish determinations. 
The investigation showed that in the comparatively 
lange sample of mud taken from very numerous points 
in the bottom of the lake, the bacillus coli was found 
in three samples and then only one colony was present 
in each case; thus bearing out the preceding statements 
with regard to the absence of the B. coli from the 
streams, and from the lake of tthe Vyrnwy watershed. 


Tur Bacteria or THE LAND Drains AND Smart Streams 
ENTERING THE SEVERN BETWEEN SHREWSBURY AND 
Cressace (18 Mirzs). 


We found numerous land drains entering the river 
between the Asylum (Shrewsbury) and Cressage. The 
water of these, with one exception, viz., the Atcham 
Workhouse sewer, was perfectly clear. Seventeen of 
these have been examined for the B. coli by the carbol 
agar method by Miss Chick. 

In twelve cases the B. coli was absent in 1 c.c. Where 
present it was only in small numbers, and in these 


cases contamination might be suspected from their 

proximity to houses. The comparative freedom of 
land drains from B. coli is a most noteworthy fact, — 
and demonstrates that these small tributaries are 
harmless unless they receive sewage. 0m 

The analysis of one particular small land drain’ 
proved in a remarkable manner the truth of this state- . 
ment. As many as 19,000 B. coli per c.c. were found. 
in it; we then traced it back from the river, and © 
observed that it received the sewage of the Atcham — 
Workhouse, we also discovered the other unmistakable 
sign of sewage pollution in it, viz., the presence of 
abundant growths of Sphaerotilus natans. The total 
number of bacteria per c.c. in these drains varies be- — 
tween 100 and 3,000, and this is what might be expected — 
from the absence of the B. Coli. 

In addition to the land drains an investigation was. 
made of the small brooks entering the river. A table 
is appended showing that 17 analyses were made 
(Table XXV.). It will be seen that the total number of © 
bacteria are greater, and that the bacillus coli was. 
usually present, the average being 24 perc.c. From the 
position of these brooks we concluded that they must all 
have been contaminated. 7 


Tur BAacTERIA OF THE SEVERN IMMEDIATELY ABOYR. 7 
SHREWSBURY. 


The samples were taken about 20 yards above the 
county asylum sewer outfall, and therefore 2 miles, 
above Shrewsbury. A table is given showing the: 
result of bacteriological analyses extending over one- 
year. The total number of bacteria appears to vary 
considerably, the average working out at 10,000 per 
c.c., but if certain very abnormally large enumera- 
tions were left out, and which appear exceptional, 
average would not exceed 5,000 per c.c. The bacillus. 
coli is usually present, but only in small numbers, the 
average being 11 per c.c. The bacteriological state of 
this part of the river, which here is about 180ft. broad, 
is better than the small brooks entering it, and this is 
what would be expected, because the river starts with 
a considerable volume of unpolluted water. 


SUMMARY OF THE RESULTS OF THE BACTERIO- 
LOGICAL ANALYSES OF THE RIVER SEVER! 
AND TRIBUTARIES PREVIOUS TO POLLUTION. 


Commencing with the watershed the numerous 
analyses which have been conducted during the pas 
three years show that the B. coli is absent in the pro- — 
portion of 1 per c.c. in the feeders of the River Vyrnwy. — 
An extensive analysis of the mud of the lake, and of 
the soil of the watershed also shows the absence of the 
B. coli. The watershed is the property of the Liverpool 
Corporation and is carefully protected from pollution,. 
and the results show that in the absence of feecal con- 
tamination there is no B. coli. ie 

Next proceeding to the Shrewsbury district which is. 
not under control in the same manner as the watershed, 
we find that the numerous small brooks which enter 
the Severn reveal evidence of definite contamination, 
but that the land drains, the water of which is probably 
subjected to some slight degrees of filtration, are com- 
paratively free from pollution. This is very interesting 
for undoubtedly the brooks are liable as they pass close 
to human habitations to contamination ; whilst the land 
drains, removing the water from pasture end arab > 
land are isolated. Lastly, taking the River Severn 
itself above the great source of pollution which occurs 
at Shrewsbury, we find that B. coli is present in the 
proportion of about 10 per c.c. Between Vyrnwy and 
Shrewsbury there jis a gradual contamination, every 
brook which contributes to the volume of the Severn 
as it passes through the more thickly peopled districts, 
adds a small number of B. coli, and at certain place 
like Welshpool there is considerable direct a 
tamination. No wonder then that already above # 
waterworks intake at Shrewsbury there is distinct evl- 
dence of sewage pollution. Thus the streams of the 
watershed may be taken as the standard of purity and 
as furnishing water which is harmless to drink; thav 
of the Severn above Shrewsbury as slightly potluted, 
and as water which should be subjected to filtration 
before being consumed. It remains now to see what is: 
the effect of turning the sewage of Shrewsbury into the. 























See 












* One of us (Professor Boyce) has rowed down the Severn from Welshpool, which is the first navigable point. 


on the river, and which is between 50 and 60 miles above Shrewsbury by river. 


at Welshpool, and this gradually disappears. 
+ The distribution of the B. coli. 
1900. 


There is marked coli pollution 
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already slightly polluted river, and how far it differs 
bacteriologically from the standard in the watershed 
after it has been polluted, and further after what 
distance it regains its original degree of purity. 


EFFECT OF THE POLLUTION OF SHREWSBURY 
UPON THE WATER OF THE RIVER SEVERN. 


As stated earlier in this report the places where the 
amples were taken for analysis were as follows :—. 


1. Opposite the County Asylum, that is a point 2 
miles above the Shrewsbury Waterworks. 


2. Opposite the Waterworks intake, which is situated 
just inside the town of Shrewsbury. 


_ 3. At “Ferry I.” (Quarry Ferry), 0°6 of a mile lower 
‘down. 
4. At English Bridge, 1°6 miles from the Waterworks. 


5. At “Ferry III.” (Cherry Orchard Ferry), 2°5 miles 
from the Waterworks. This point marks the end of 
the town of Shrewsbury, the polluting area being com- 
prised between the Waterworks and this point. 


6. Uffington, a village 4°75 miles below the Water- 
works. 


7. Atcham, a village 9 miles from the Waterworks. 


8. Cound, a few houses, 13 miles from the Water- 
works. 


9. Cressage, a village 16 miles from the Waterworks, 
or 18 miles from the starting poiat. 

Occasionally samples were taken at the village of 
Buildwas 21°5 miles from the Waterworks, and Iron- 
bridge a town 23:5 miles from the same point. 

It is not necessary to repeat the methods of analysis 
‘we employed, these will be found in the commencement 
of the report. Those who are practically acquainted 
‘with river analyses will know the difficulties of obtain- 
ang strictly accurate results. By repeating our analyses 
-and by making several analyses from each sample, and 
by always keeping the samples on ice we believe that 
-our results give a very true picture of what is happening 

‘bacteriologically in the river. 


THE TIME OF THE YEAR WHEN THY ANALYSES 
WERE MADE. 


The first analyses were made in the month of Novem- 
ibr, 1899, others in January, March, April, May, July, 
August, September, October, November, and December 
in 1900, and a few in February and March of this year 
1901. The analyses have therefore been made through- 
‘out one whole year, in spring, summer, autumn, and 
‘winter, and in all conditions of the weather, and with 
‘the river at its highest and lowest levels. 


‘OBJECT OF THE BACTERIOLOGICAN ANALYSES. 


To determine the total number of bacteria per c.c., 
‘the number of the bacillus coli communis and the pro- 
‘portion of the bacillus enteritidis sporogenes as 
‘measured by its spores. Numerous determinations 
‘were made of the number of thermophilic bacteria 
‘present. The general bacterial flora of the river was 
also investigated. 


RESULTS. 


Two series of tables are appended to this report ; in 
-one series the analyses are grouped under the place 
where each observation was made (Tables I.-VIII.) ; in 
‘the other series of the analyses of the stretch of river 
examined on a given date are recorded (Tables IX.- 
XXIV.). 

In order to render the tables more intelligible graphic 
charts have been prepared which show at a glance the 
bacterial state of the river in the various months of the 
year as well as the average. 


I—TOTAL NUMBER OF BACTERIA (ROUND 


NUMBERS). 

-At Asylum * theaverage is 7,000 perce. 0 miles. 
» Waterworks ‘3 13,0005, 2 i 
perry I. v3 20,000 _,, DiGieods, 
» English Bridge __,, 23,000 __,, oO 
» Ferry III. if 19,000 __,, Aber 
» Uffington 4 1'7,000~ ty C5 os 
+» Atcham ‘5 13,000 959"2.11 i; 
» Cressage ‘ss 5,000ta,) 7, 118 a 
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A glance at these figures and at the large charts 
(Charts I. and II.) shows that the effect of contamina- 
tion is unmistakable. Already before the Waterworks 
are reached the numbers have increased, owing to tha 
pellution which was pointed out to occur for some 
distance above the Waterworks intake. 

In the midst of the pollution at English Bridge the 
number of bacteria has reached a maximum ; they are 
more than three times more numerous than at the 
start. From Ferry III., that is the end of Shrewsbury, 
there is a gradual drop for two miles below th's point, 
for at Uffington the number is 17,000, and at Atcham 
six miles further down the number is 13,000, finally at 
Cressage, 13 miles below the last source of town sewage 
contamination, the number is even lower than that at 
the Asylum above Shrewsbury.* 

At first sight the results might appear remarkable. 
The effect of pollution as measured by the total number 
of bacteria does not appear so large as might have bee 
anticipated, knowing as we do that all the sewage of a 
town of some 28,000 inhabitants enters the river and 
that the average number of bacteria per c.c. in such 
sewage is about 3 millions. 

Dilution is the cause of this large reduction; the 
volume of the River Severn is more than 100 times 
greater than that of the sewage entering it and the 
effect of this is to reduce the numbers to a figure on the 
average below 350,000 per c.c. The other remarkable 
feature is that the bacteria are not carried down so far 
as might be expected, for at least at Cressage 14 miles 
from Shrewsbury it cannot be said that the effect of 
the sewage can be measured by the total number of 
bacteria present in the water. These observations are 
in accord with those of other investigators, as will be 
seen from the table appended, showing the results of 
analyses of some rivers on the Continent (Table 
XXX., p. 14). 


II.—TOTAL NUMBER OF BACILLUS COLL. 


Our invest'gations have in the main differed from those 
of previous investigators in the attention which we have 
directed to ascertaining the numbers of this micro- 
organism both in the water and in the mud of the banks 
and bed of the river. As previously pointed out, we 
have, as the result of our own investigations, come to the 
conclusion that this organism is a most accurate measure 
of intestinal pollution, and that far greater information 
as regards the effects of sewage pollution can be gathered 
by its estimat'on than by simply counting the total num- 
ber of organisms present. We know a great deal more 
of the B. coli than of the innumerable other bacteria 
which are found in water and in sewage, and which from 
various causes may undergo considerable fluctuations in 
their numbers ‘n their course down stream. The Bacil- 
lus coli is an intestinal parasite, and away from the in- 
testine it is not, in the great majority of cases, in a sult- 
able medium for ‘ts multiplication, and tends to perish, 
and therefore if it is found it has not been long absent 
from the intestine. 

The average figures obtained are as follows :— 


B. Coli. 
At Asylum - - - - 13 perce. 0 miles. 
,, Waterworks - snr AG ining, Bit Ws, 
» Ferry 1. - - - FETT UE yy 26 94 
» bnglish Bridge - #93210 & RG 
» Ferry II. - - > [600 sj 45 
» Uffington - - 291942 oe 5, Gr7 Si, 
» Atcham - - = ~o1 48a soot Lisaies 
», Cressage - - - = OG pis LB ie gy 


These figures and the chart (Chart II.) made from 
them show more strikingly than the preceding enumera- 
tions the effect of pollution and the distance at which 
the pollution is felt. ; 

As in the case of total numbers so here there is a 
slight increase at the waterworks, and from thence a 
rapid inerease takes place for the three miles the river 
winds through Shrewsbury to Ferry II. At this point 
the average number of B. coli per c.c. is 600, or 46 
times greater than in the water above Shrewsbury, 
wh'lst as seen in the case of the quantitative analyses 
the maximum average was only three times greater than 
in the unpolluted water. The maximum effect of pollu- 
tion occurs at the end of the town, where one would ex- 
pect it to be. Two miies further down (Uffington) the 

















*It is highly probable that this average is misleading, 


for, with one exception, on each day when samples 


were taken both at the Asylum and at Cressage, the numbers at the former spot were much lower than at 


the latter. 
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number has dropped very considerably; at 6 miles 
(Atcham) the number is 48, and at the 13 miles point 
(Cressage) the number is 36 per e.c. 


As the result of allowing the sewage of Shrewsbury to 
enter the river, there is at once nearly a fiftyfold increase 
in the numbers of this intestinal parasite, and a river 
which two miles higher up (at the Asylum) only con- 
tained a few to the cubic centimetre, and still higher up 
in the unpolluted sources in Wales contained none to the 
cubic centimetre, now contains upon an average 600 per 
c.c. But here again a larger number of B. coli might 
have at first sight been expected, but when it is remem- 
bered that the average number of B. coli in sewage varies 
between 50,000 and 100,000 per c.c., and that the sew- 
age becomes diluted at least 100 times, the above figures 
appear correct. After the pollution ceases the number 
of B. col: falls very considerably, showing that there is 
no multiplication, but even at Cressage, 15 miles lower 
down, the effect of the sewage of Shrewsbury can be dis- 
cinctl; seen. Our observations, indeed, lead us to the 
conclusion that the effect of Shrewsbury pollution has 
not had time to disappear before another town, viz., 
Tronbridge, pours its sewage ‘nto the river. It is in this 
way that rivers become gradually polluted from source 
to mouth, and that a river eminently potable at its com- 
mencement, becomes unfit for drinking purposes lower 
down. 

The analyses show that there is no evidence of the mul- 
tiplication of the B. coli 'n the water. These organisms 
removed from their most favourable environment in the 
animal body find conditions in the river unsuitable to 
their multiplication, and they probably perish in con- 
siderable numbers as they pass down stream. But most 
probably the greatest cause of their removal is sedimen- 
tation and adhesion to the mud of the banks. 

We have proved their presence in considerable quan- 
tities in the mud of the bottom and of the banks. (Tables 
XXVIT. and XXVIII.) Here, however, as already 
pointed out, although they do not perish immediately, 
owing probably to the food conditions being more favour- 
able, there does not appear to be any evidence of 
multiplication. As pointed out in a previous report 
upon the “ Filtration of Sewage Effluents,’’ we could 
not find any evidence of the multiplication of the 
B. coli in the body of the sand or earth filters, and we 
concluded that filtration, and the struggle for exist- 
ence with the other organisms, and the products of 
these, and in addition the fact that the physica] 
conditions of temperature, food, etc., were not like 
those in the alimentary tract. were the causes of 
their reduction. So in the case of the river, sedimenta- 
tion, unsuitable environment, and struggle for existence 
with other organisms help to extinguish it. But these 
observations teach us that accumulations may gradually 
occur, and that when the river is disturbed these may 
considerably augment the numbers. and, further, that 
even 15 miles below Shrewsbury there is distinct evi- 
dence of pollution. 


THE SIGNIFICANCE OF THE BACILLUS COLI 
IN ThE, REE 

It is often argued that the presence of the B. coli is 
of little significance, because it must be widely d:stri- 
buted in nature, and because it must often be taken in- 
ternally in water andi food stuffs. But we have shown 
by very numerous analyses that the B. coli ig not uni- 
versally distributed, and that it occurs in foods and 
water in those cases where pollution might obviously 
have taken place, and the recent report of the German 
Commission confirms our conclusions as regards the 
sudden rise of the B. coli in streams flowing in the 

neighbourhood of human habitations, Therefore we con- 
| clude that in the first place the B. coli serves as a most 
unmistakable indicator of intestinal pollution, and that 

as Seen from oureriver experiment the degree of pollu- 
tion can be accurately measured at any given point. 
Measuring intestinal pollution, and, moreover, intesti- 
nat pollution of recent origin, as we have shown else- 
where, it may be taken as a guide of what would happen 
to the bacillus typhosus cr cholera vibrio if these or- 
ganisms escaped into the river, 

Tn our Colonies and in India, as previous Commissions 
have shown, polluted water is a fertile source of cholera, 
but in this country the danger of drinking impure water 
arises largely from the presefe of the bacillus typhosus. 
zf in the case of the River Severn the B. coli which we 
have found in such comparatively large numbers after tne 
sewage of Shrewsbury has passed into it was replaced 
by the B. typhosus, we would unhesitatingly conclude 
that the organismr-—would be carried very “many miles 


down stream, and that it would collect in the mud of 
the river. Fortunately, it -s never so abundant as the 
B. coli, a tact which will be readily understood when it. 
is recollected that the proportion of typhoid cases is im 
most instances comparatively small. It will be seen. 
that ‘n the: case of Shrewsbury an epidemic of typhoid 
which would affect one-sixth of the inhabitants woud 
only lead to the presence of about 100 B. typhosus per 
c.c. in the river at Shrewsbury, and that although these 
might be carried down several miles, yet as seen from the: 
B. coli observations the chances of this would be small. 
There can be no doubt that the great volume of the River 
Severn thus greatly reduces the risk of the transporta- 
t.on to any distance of the pathogenic organisms. Our 
observations tend to show that it is the small polluted. 
stream like the Atcham brook, containing perhaps 19,000. 
B. coli per c.c., and which if drunk or used for washing, 
utensils might very well convey the infection of typhod. 
In other words, if the sewage, however staall in quan- 
tity, that derived, for instance, from only one cottage, 
enters a very small brook (or percolates into a well); 
which is drunk within a short distance of the source of 
couztamination, the chances of infection with typhoid, if 
there was a case of this disease in the house, would be 
great. These obsetvations, based upon the often far 
larger proportion of B. coli in gmaJl streams than in 
larger rivers, accords with the expezsence of typhoid: in-- 
fection through wells 

From what has been said, no doubt ought to exist of 
the value of the B. coli as a measure of the degree of 
intest-nal pollution, and therefore of the chances of the 
presence or absence of the B. typhosus. But the pre- 
sence of the B. coli may itself be harmful. We have 
found it associated as others have done with outbreaks. 
of diarrhoea and inflammation, and with abscess forma- 
tion. 

The bacillus coli taken in by the mouth may produce 
serous results. Having before them this fact, the Com- 
missioners asked us to test the pathogenicity of the B. 
coli, which we isolated. It was found that in the ma- 
jority of cases the organism was not pathogenic when 
introduced subetitaneously into the guinea pig. 

This is quite in accordance with our knowledge of 
pathogenic organisms; removed from the animal bodv 
they rapidly lose the’r virulence, but once introduced 
-nto the system they may at any moment become patho- 
genic. If it is satisfactorily established, and we have 
endeavoured to do so, that the B. coli which is found in 
the River Severn is derived largely from the B. coli of 
the intestine of the inhabitants of Shrewsbury, then cer- 
tainly this organism, when it is taken in by the mouth 
anc reaches the small intestine, may become patho- 
genic, as Dr. Klein has pointed cut in his evidence 
before the Royal Commission. 


NOTE UPON THE DEFINITION OF THE BACIL- 
LUS COLI GROUP. 


We have considered it necessary in view of criticism 
of the results which we have obtained with the B. coli 
to summarise here our investigation of this group. 

Numerous organisms have been described, under dif-_ 
ferent names, which really belong to the same family — 
and merely show insignificant variations from the 
original type. Experience has shown us that these 
variations are not constant, and consequently are not 
to be relied upon. Instead, therefore, of attempting — 
to identify with its special variety every organism 
which we have isolated we have endeavoured to gather 
them together in groups and to differentiate the groups: 
by reactions which are constant. One example of our 
method will suffice. 

A subculture of the original B. coli 
(Escherich) was obtained and worked out. 
following biological characteristics: “a 

Morphology.—A non-sporing, slightly motile 
organism usually short but with many long forms. 

Tt does not liquefy gelatine, and does not stain by 
Gram’s method. 


Bile salt-Glucose broth Acid and gas. 


communis: 
It had ther 


aS ey 


Glucose broth © - . - 

Lactose broth é 3 - ‘ 

Mannite broth — - : Me + 

Cane-sugar broth - No change. 

Indol  - - . - Usually present, but not always. 

Milk + - - - Acid and clotting. 

Agar and Geiatine - Moist, whitish, or greyish 
erowth, showing — nothing 
characteristic. 
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Now the characters which so far have been shown to 
be constant are :— 
(1) The non-formation of spores. 
(2) The non-liquefaction of gelatine. 
(3) Acid production in milk. 
(4) The reactions in the various sugars. 

Under the following heads, however, variations do 
occur :— 

1. Gram’s Method.—As_ regards the staining by 
Gram’s method, Alexander Schmidt has found that 
under certain circumstances members of the B. coli 
group retain Gram’s stain. Too much stress must not, 
therefore, be laid upon the fact that if an organism 
stains by Gram it cannot be a member of the Coli 
group. 

2. Milk.—The coagulation of milk is also somewhat 
unreliable, as we have isolated organisms which at 
first coagulated milk, but later did not, and vice versa. 

5. Indol.—The production of indol is very variable. 
The same organism will sometimes give the indol re- 
action, and sometimes fail to give it. The production 
of indol apparently depends upon some unknown quan- 
tity in the broth, and as broth cannot be made of ex- 
actly the same composition each time we consider tha} 
little importance should be attached to this reaction. 

4. Cane Sugar Broth.—It will be noticed that the 
B. coli (Escherich) does not cause any change in this 
medium. Organisms have been, however, isolated 
which correspond in all other particulars with B. coli 
communis (Hscherich), but which caused changes in 
Saccharose broth. Consequently we are at present in 
doubt as to the real value of this medium. 

5. Motility.—This is another doubtful point, for the 
B. Neapolitanus gives the reactions of the group, and 
yet is, so far as is known, non-motile. 

6. Flagella.—The Bacillus coli (Escherich) has 
usually 4 to 8 flagella attached all round the organism, 
but B. C.C. forms have been described with only one 
terminal flagellum. 

For the above reasons then we would for the present 
define the B. coli communis group as consisting of 
organisms which have the following characters :— 

(1) THEY ARE NON-SPORING AND NON- 
LIQUEFYING. 


(2) THEY RARELY STAIN BY GRAM’S 
METHOD. 


(3) THEY PRODUCE ACID AND GAS WITH 
BOTH GLUCOSE AND LACTOSE, AND 
MAY DO SO WITH SACCHAROSE. 


(4) THEY PRODUCE ACID IN MILK. AND 
USUALLY ALSO COAGULATE IT. 


(5) THEY PRODUCE ACID AND GAS IN 
BILE SALT GLUCOSE BROTH. 


(6) THEY GROW WELL AT A TEMPERA- 
TURE: OF. 49°. C. lO? + 

We would, therefore, include in the B. coli communis 

group such organisms as 
B. Neapolitanus (Emmerich). 
B. Acidi Lactici (Hueppe). 
B. Cavicida (Brieger). 
B. Capsulatus (Pfeiffer). 

Some organisms, such as B. pyogenes foetidus, give 
all the reactions of B. coli communis except gas pro- 
duction. The position of these organisms is at present 
doubtful. 

Another group which suggests itself is the 
“ Gaertner” group. 


It includes such organisms as the 
B. Enteritidis (Gaertner), 
B. Psittacosis (Nocard), 
B. Choleree Suum (Flexner), 


and differs from the B. coli communis group in causing 
no change in lactose or cane sugar, and in not clotting 
milk, but resembles B. coli communis in its power of 
Producing acid and gas in glucose and mannite media. 

A third group is the “typhoid” group, which pro- 
duces only acid with glucose and mannite, and does not 


affect lactose or cane sugar. In milk there is either 
no change or only a slight acid production. 


COMPARISON OF THE TOTAL NUMBER OF BAC. 
TERIA WITH THE NUMBERS OF B. COLI. 


The proportion of B. coli to the total numbers is well 
seen in the large chart (Chart I.), where bothare figured 
out on the same scale. This chart shows very clearly 
that the B. coli forms only a small fraction of the total 
numbers, and that the increase in numbers is accom- 
panied by a corresponding rise in the Colon bacillus. 
There are, however, certain small differences of agree- 
ment; for instance the total number of organisms is 
greatest at English Bridge, whilst B. coli is greatest a 
little further down at Ferry IIl., and at Cressage the 
numbers of B. coli have not dropped in the same pro- 
portion as the total numbers. (See footnote, p. 9.) 


SEASONAL VARIATIONS IN THE NUMBERS OF 
BACTERIA. 


The total number of organisms in the river differs 
according to meteorological conditions. When the 
weather is dry and warm, and _the river low, the 
iumbers are Shore ie aeeioat This is well seen on 
September 25th, 1900, when the river was at its lowest. 
On the other hand on January 11th, 1900, the river was 
high, and the temperature low, and the numbers are 
decreased. When the river is muddy the total number 
1s somewhat increased. When the river is swollen and 
the sewage in consequence greatly diluted the number 
of B. coli is considerably reduced (Charts III. and IV.). 


DIFFERENCES BETWEEN SUPERFICIAL AND 
DEEP SAMPLES. 


The differences between the samples collected on the 
surface and those taken 2ft. below the surface do not 
appear great. More commonly the superficial contains 
more bacteria than the deep sample, but in many in- 
stances this is reversed.* (Chart V.) We may here 
point out as an explanation of the irregular rises in 
numbers which are sometimes noticed, that the 
presence of a small particle of feecal or decomposing 
matter in the water analysed may greatly augment 
numbers. It is always necessary to repeat observations 
many times. 


THE EFFECT OF CURRENTS UPON THE DISTRI1- 
BUTION OF BACTERIA. STAGNANT BAYS. 


The cork experiment which we devised showed clearly 
that floating bodies tend to pass out of the stream and 
to collect in certain bays and stagnant recesses along 


the banks. We found the mud of these bays very dirty © 


and containing considerable quantities of the B. eoli. 
Usually the water here presented a scum, and con. 
tained very large numbers of bacteria, and on this 
account in taking our cross section samples of the river 
we avoided. these pockets. We also took numerous 
samples from the middle of the stream, and close up 
to the banks, and sometimes the one and sometimes 
the other contained the larger number of bacteria. 
From these experiments and from the superficial and 
deep analyses we concluded that the bacteria in the 
river showed an irregular distribution, and it was for 
this reason that in the later observations a series of 
samples were taken, as described in the early part of 
this report, at numerous points from bank to bank, 
and then mixed, and the samples for analysis drawn 
from the mixed samples. This is a method which we 
strongly recommend to be carried out in all futura 
analyses of rivers. In the preceding pages attention 
was drawn to the possible dissemination of bacteria 
from accumulations of mud and debris in certain bays 
along the sides of the river; and that this is very 
probable will be gathered from the fact mentioned 
above, that the bacteria in the water in these places 
are very abundant. 


B. ENTERITIDIS SPOROGENES (KLEIN). 


Considerable importance has been attached to this 
bacillus by Klein and Houston on account of its sup- 
posed causal relation to certain outbreaks of epidemic 
diarrhoea, its presence in comparatively large numbers 
in sewage, and its absence from pure water and virgin 
soil. For these reasons they consider its presence to 








* As the result of an exhaustive investigation in the Rhine, Salomon found as a mean of 176 superficial 
samples 5,975 colonies per c.c.; of 192 deep samples, 4,642 cols. per c.c.; but he also found that the indi- 


vidual analyses were very variable. 
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indicate previous sewage pollution. The identification 
of the bacillus is not always easy without recourse to 
an inoculation experiment, since according to Klein it 
may be confounded with B. butyricus and B. cadaveris, 
the main difference lying in its pathogenicity to guimea 
pigs. If this be so, then it is not such a reliable 
indicator of sewage contamination as B. coli, for, 
firstly, it was absent in many samples of the River 
Severn taken at points where the river was obviously 
contaminated with sewage and B. coli communis was 
found; secondly, several of the samples which gave 
an apparently typical reaction in milk culture were 
very slightly, if at all, pathogenic. Moreover, from 
recent investigations by Balfour Stewart and Glynn 
(Thompson Yates Report, Vol. IIL), confirmed in 
some details by Klein and Houston (L. G. B. Report, 
1899-1900), it is evident that this bacillus, pathogenic 
to guinea pigs, is very widely distributed. Not only 
did they find it, as previous observers have already 
done, in the normal and_ diseased intestine —the 
normal habitat of B, coli—but also in various 
foods, cooked and uncooked, in dust, and  occa- 
sionally in air, z.e., places in which B. coli was practi- 
cally always absent. It is, therefore, much more widely 
distributed than B. coli, but this is not surprising, 
since it has been shown by Miss Chick and_ others, 
that drying and sunlight rapidly destroy B. coli, while 
the more resistent spore-bearing B. enteritidis sur- 
vives. Consequently without denying that the original 
habitat of B. enteritidis is the intestine, and that its 
presence indicates previous pollution, it is evident 
that we are constantly ingesting it to a far larger 
extent than B. coli, that it normally occurs in foods in 
which B. coli is absent, and for these reasons we 
cannot attribute to it the same diagnostic importance. 

As regards its distribution in the River Severn, it has 
usually been absent when B. coli was absent, namely 
in the comparatively pure parts of the river, and in 
some of the land drains entering it; on the other 
hand it has occasionally been absent also in obvi- 
ously polluted parts like Cherry Orchard Ferry, so that 
its distribution forms a most irregular curve. 

The method adopted for the detection of B. enteri- 


tidis was that originally recommended by Klein, viz.,. 
anaerobic cultivation in freshly sterilised milk. it 
may, however, be added as a matter of general interest, 
that, no difference could be detected between these and 
control cultivations made without anaerobic precau-. 
tions. “| 


In conclusion, although it is of considerable in- — 
terest to demonstrate the presence of this remarkable 
spore-bearing anaerobe described by Dr. Klein, yet we 
do not think that it is necessary to make a routine ap- 
plication of this test,and we note that it has not, so 
far as we are aware, been employed by continental 
observers in bacteriological analysis, although known 
to them for the last four years. 


THERMOPHILIC AND THERMOTLETIC BAC- 
TERIA. 


The bacteriological investigation of the River Severn 
could hardly be considered complete without some in-. 
vestigation into this class of bacteria, especially since: 
they are usually absent from 1 cc. of good water, 
but elsewhere are very widely distributed, although, as. 
a special investigation showed, absent from many food- 
stuffs. They are always found, in varying numbers,. 
in the River Severn, and although one form seemed 
especially present in the contaminated area, its dis- 
tribution was not sufficiently characteristic to be of 
much use. Most of the forms isolated were non-patho- 
genic for guinea pigs ; one bacillus was pathogenic when 
grown in milk culture. We do not think in the 
present state of knowledge that much use can be made 
of these observations, but they suggest that the. 
presence of thermophilic bacteria in large numbers is. 
to be regarded with suspicion. 


The method adopted was simply to make agar plate: 
cultivations with 1 cc. of water (or less, of sewage), 
and to incubate at 55°-65° C. Subcultures were then 
made and examined. {Several forms were theremo- 
tletic (heat-enduring) rather than thermophilic (heat- 
preferring), inasmuch as they grow quite as well at. 
Siow! 





THE BACTERIAL FLORA 
SEVERN. 


The adjoining table gives in brief the characteristics 
of 75 organisms isolated from gelatine plates of the 
water of the River Severn. The samples of water were 
taken at various points of the river during its passages 
through and beyond the town of Shrewsbury. Before 
the untreated sewage of the town enters the river, the 
most characteristic organisms which occur are the fluor- 
escent liquefying bacilli and chromogenic or non- 
chromogenic cocci. After the entrance of sewage these 
tend to disappear, and their place is taken by the 
common and yellow Porteus forms—types of organisms 
commonly found in sewage-polluted waters (together 
with bacilli conforming to the types of B. Ramosus 
and B. Megaterium). 


The most characteristic and the most frequently 
occurring were isolated from the plates. The classi- 
fication adapted is that of Professor Marshall Ward 
in his fifth report to the Water Research Committee of 
the Royal Society, and one. adapted by us in an in- 
vestigation of the’micro-organisms fonnd in the Liver- 
pool waters. (Journal of Path. and Bact., May, 1899.) 
Considering in detail the adjoining table, the follow- 
ing are the groups, members of which were isolated :— 


Group 5. | Colourless_non-liquefying bacilli, con- 
forming to the type of B. Coli Communis.—Three of 
these were typical of and gave all the reactions of B. 
Coli; the fourth, though microscopically identical with 
the the others, did not act on milk, or ferment glucose, 
probably an enfeebled form. 


Group 6. Common Proteus Type.—This is ver y com- 
mon—18 organisms were isolated—all act upon milk, 
lotting and peptonising the casein, some giving an 


f 


OF THE RIVER 


acid, other an alkaline reaction {to Litmus. They all 
form indol in broth, but only a few are capable of fer-. 
menting glucose. 


Group 7. The Yellow Proteus Type. The members. 
of this group also are found to occur very commonly, 
and are characterised by rapid clotting and pep- 
tonising action in milk, with an acid re-action. The 
majority give idol in broth, but are not capable of 
fermenting glucose ; they are apparently closely allied 
to the fluorescent bacilli, from which they are difficult. 
to distinguish. 

Groups 9 and 10. Yellow Liquefying and Non-lique- 
fying Bacilli—7 examples—Probably a variety of 
Group 7, which they resemble closely in their reaction. 


Group 13. Bacilli producing a crimson pigment.—This. 
type is uncommon—only one example being isolated. 
It is probably identical with B. prodigiousus. 


Group 15. Bacilli conforming to the type of B. 
Subtilis.—This type is frequently met with, but only 
two forms were studied in detail. 


Group 16. Sacrine forming a Yellow Pigment.— 
This is fairly common ; the liquefactive action in gela- 
tine is not constant. | 


Group 19. Non-chromogenic Micrococci.—These are. 
found to occur very frequently. 19 examples were iso- 
lated. Only two of these were capable of acting on 
litmus milk, producing an acid re-action. Microscopi- 
cally they were all staphylococci. 

Group A. Chromogenic Micrococci.—Fairly common, 
7 specimens isolated. Only 2 were capable of changing ~ 
litmus milk. Their microscopical appearances varied. 
shghtly in different specimens. 


Group C.—A pure yeast form. 
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TABLE. 
No. of . airs 
a ms. et formation ‘ we Indol * , ; 
eee is alee in Glucose Aetion on Milk. Reaction, | Microscopical Appearance. 
‘| Gelatine. 
Group5 - - _- 1 1 Acid, Clot. “s yd: bes P. | Small stout oval Bacillus 
; with rounded ends. 
9 iE Acid. C1Gt ©5953 ce dt ile 33 a 
3 A. No reaction - : - - P. | ns ‘ 
4 Lie Acid, Clot. - sacedd 13 - 2. 2 ie 
Group 6 - - 1 PE: Acid, Clot, Peptonised - P. | Proteus. 
2 he Acid, Clot, Peptonised - Ee ¥ 
3 A; Clot, Alk, Peptonised - - Tee i 
4 A. | Clot, Alk, Peptonised - - 5 anes" fe 
5 A. Clot, Alk, Peptonised - - je yt 
6 A. Clot, Alk, Peptonised - =a 1 ie a 2 
y? 133 Acid, Clot, Peptonised ay ie ek 
8 PY Acid, Clot, Peptonised - ie c 
9 xe | Clot, Alk, Peptonised - - | Lie pe 
10 A. Clot, Alk, Peptonised - - | RP. | # 
ll A. Clot, Alk, Peptonised - — - | P. - 
12 A. Acid, Clot, Peptonised - | 1. aa 
13 A. | Clot, Alk, Peptonised - —- | Pp Ps 
14 A. | Clot, Alk, Peptonised - 2 | Peat ‘ 
15 A. | Acid, Clot, Peptonised - ag oF 
16 A. | Acid, Clot, Peptonised - | Rat 3 
17 A. | Acid, Clot, Peptonised + P. J 
‘Group 7 - : 1 A. . | Acid, Clot, Peptonised - Ps a 
2 A | Acid, Clot, Peptonised - P. oa 
3 A. | Acid, Clot, Peptonised - ig Ff 
4 A. | Acid, Clot, Peptonised - 5; 
5 A. | Acid, Clot, Peptonised = P: 5 
6 A. | Acid, Clot, Peptonised = A. a 
7 A. | Acid, Clot, Peptonised - | P. * 
8 A. | Acid, Clot, Peptonised - | eS fe 
9 A. Acid, Clot, Peptonised : ip. ys 
10 A. | Acid, Clot, Peptonised - | 7: 4 
Group9 -— - - 1 A. No reaction - - 3 - | A. | Small oval Bacillus. 
2 A. | Acid, Clot, Peptonised = | Pi | * " 
3 A. | No reaction - - - - | se tl : » 
4 Bhs Acid, Clot, Peptonised =| P. | Long slender Bacillus. 
5 A. | Acid, Clot, Peptonised as | apy i - 
Groupl0-  - - 1 A. | Noreaction- — - . Ebi A. Small Bacillus. 
2 A. | No reaction - : p =u) A. Also long curved forms. 
Group 13- — - - l A. | Acid, Clot, Peptonised - A. Slender Bacillus. 
“Group 16- - " - 1 A. | Acid, Clot, Peptonised = A. | Large Bacillus with spores, 
; fe A |Noreaction- - - -| * A. | | Short Bacillus. 
‘Group 16 - - 1 Pe PRIINGPORCLION = hin iccn i <= out sul A. | Sarcinae. 
2 A. © | No reaction - : - ny Pa ton | * 
3 iA No reaction - : sel A. | a 
4 A. | No reaction - - aie KrO me me 
5 A. | No reaction - z : » | Ecos I # 
6 A. Alkaline - ; - >) Pee 5 
Group 19 - - ? A. No reaction - “ a A. Staphylococcus. 
e 2 A: Aedes” = Re A. " 
3 A. No reaction - - - : rN 4 
4 A. No reaction - 2 - 2 Ae i * 
5 A. No reaction - . . 4 A. sf 
6 A. Novresetion ss 1 46 Slur Aiscuat ay 
7 A. No reaction - 3 4 A. ss 
8 A. No reaction - : : - A, = 
9 A. No reaction - - - A. a 
10 - A. No reaction - - - A, * 
11 A. No reaction - 5 : - A! fy 
12 A. Acid - - - - > = A. “ 
13 AG No reaction - tO ES A. a 
ie A. No reaction - : - ; A. yy 
| 15 A. No reaction - - - - A. " 
| 16 A. No reaction - - - - Ay 53 
| 17 A No reaction - : - A. ¥s 
18 A. No reaction - - : - A. 43 
19 A. No reaction - - - A. R 
q ‘Group A 1 A. | Noreaction- - © -.—  - A. $5 
2 A. | No reaction - - - - Ag a 
q 3 A. No reaction - - z - A. a 
4 As Novreaction-') =) =e As j9: 
5 A. No reaction - - - . A. Yeast-like. 
‘ 6 AG No-reaction\ seen to A. Staphylococcus. 
7 A Alkaline - - - - A. Large Coccus. 
“roupC - - « 1 A. ARS tae (yesh Ne Sr phy = A Yeast. 
| 
P.=Present A.—Absent. 
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COMPARISON OF THE BACTERIOLOGICAL 
ANALYSES OF THE RIVER SEVERN WITH 
THOSE OF OTHER RIVERS. 


Investigations on the self-purification of rivers have 
also been carried on to a considerable extent on the 
Continent, particularly in Germany, but until quite 
recently only the total number and the number of 
Jiquefying bacteria: have been estimated. In recent 
experiments the number of B. coli_has also been re- 
corded by the KI gelatine method. But while it is true 
that the total number alone is of only secondary import- 
ance, yet when an increase is due to sewage, a subsequent 
diminution probably indicates fairly accurately the 
amount of purification, and does not exaggerate it. For 
this reason it is worth while summarising the results 
obtained by Continental observers. Very different 
kinds of rivers have been observed varying in size from 
the Rhine at Cologne to mere brooks around Berlin. 


Some official experiments done in 1890 by the Im- 
perial Board of Health in Berlin showed that a small 
river, 24,710,400 gals. per 24 hours, receiving 1-30th 
its volume of sewage, left no traces of pollution 70km. 


below where the town of Rostock took its water supply. 
In this case very little fecal matter entered the sewers. 

In most instances the results are not so favourable, 
but the rivers have not been examined so far below 
the source of pollution. In the case of the Rhine, 
which has been investigated by several observers, the 
number of bacteria is permanently increased even 
47‘5km. below Cologne. The Isar, 33km. below Mu- 
nich, still contains ten times the number of bacteria. 
found just above Munich. The Limmat, receiving the 
sewage of. Ziirich, shows obvious contamination at 
10:5km. from thetown. Inall of these cases the dilution 
is very considerably more than 1°15, the lowest limits 
required by Pettenkofer as the result of his experience. 
The most recent experiments have been made by the 
Government Committee appointed to investigate rivers 
from both chemical and biological standpoints. They 
have taken B. coli as a standard of pollution, and their 
conclusions will be found to coincide to a considerable 
extent with our own. 


The following table (Table XXX.) shows very clearly 


the effect of pollution and the distance at which partial 
purification occurs. 


TABLE XXX. 


Resutrs of Bacteriological Examination of various Rivers at and below large sources of Pollution. 






































| Cologne. Munich. Ziirich. Griitzow. Dortmund. Berlin. 
mn | River Rhine. | River Isar. River Limmat. | River Warnow. | River Emscher. River Spree. 
Above std ears | 4,786 | 2,000 305 1,667 1,810 o Above- -| 8,951 
About ‘6 miles below | - - 9,387 13,336 94,500 1,453,000 Just below - 243,587 
Fai i | oa — | 13,503 6,045 — -- 3°5km. below] 343,332: 
eG Y 30,432 , 9,010 8,764 | 3,263 12,970 124,000 | 11 x 170,143: 
4 i2 A 12,460 | 3,690 4,796 | ae Ae 220,600 4 %) 130,700 
46 é | 9,595 | 6,830 3,602 2S ae m 165, 175,048 
5» 26 ¥ 7,869 | 4,720 — | _ 850 — _— 9,190: 











THE SULPHURETTED HYDROGEN (H,8) FORM- 
ING BACTERIA. 

These were examined for by the ferro gelatine method 
on several occasions. In this medium these bacteria 
produce a rich dark brown colouration owing to the re- 
duction of the iron, and are in consequence easily iden- 
tified. We found that they were too irregularly dis- 
tributed to serve as a test of pollution, although un- 
doubtedly they were more numerous in cases of greater 
pollution. They are abundant where marsh gas is 
found. 


THE SEWAGE FUNGUS. 


The “ sewage fungus” has been long recognised as an 
indicator of sewage contamination, but so far as we are 
aware no scientific description of it has as yet appeared 
in this country. In Germany, however, Mez and Schorler, 
with many others, have drawn especial attention to it, 
and we are now in a position to describe the chief 
species comprised under the title “sewage fungus.” We, 
ourselves, have had many opportunities of studying it. 
We have been able to watch it for over one year in the 
Atcham Brook, which, as previously described, flows 
into the River Severn, for over two years in the River 
Alt flowing past the West Derby Sewage Farm; we 
have found it also at Dewsbury, Leeds, and Birmingham. 

The “fungus” is a gelatinous, cottonwool-like, and 
wavy, white or reddish growth, which is found in 
shallow water, covering stones, lining drainpipes, or 
attached to water plants and débris ; we have also found 
it in abundance in a urinal. It is an unmistakable in- 
dicator of sewage contanvihation, and. quantities of it 
are often to be seen in the streams of sewage farms, and 
in the small brooks and drains highly charged with 
sewage which are found in the vicinity of houses and 
villages in the country. In company with the Com- 
missi(mers we first saw it at Dewsbury in the mouth of 














the main effluent from the sewage farm. In this case 
the eftluent was very bright, the tufts of the fungus were 
very long, and of a rusty colour, owing to a deposit of 
oxide of iron. This form of the fungus we subsequently 
identified as Leptomitus lacteus. Later at Birmingham 
we encountered great quantities of fungus in the stream 
receiving the various effluents from the sewage farm. 
So serious had the growth become at Birmingham that 
it had been found necessary to remove it by means of 
screens in order to prevent it from passing into the river 
where it would have produced a nuisance by setting up 
“secondary decomposition.” That it was capabie of 
doing so was amply demonstrated by that which had 
already been screened out, and which had been formed 
into a heap; decomposition had taken place when we 
saw it, the odour was very offensive, and the red colour 
of the oxide of iron, so characteristic of the living fungus, 
had given place to the black colour of the sulphide. In 
Germany, whilst inspecting one of the large sewage 
farms at Berlin, we observed “ fungus” adhering to the 
débris in the small effluents, and we were informed that 
it had been a source of trouble to a bathing establish- 
ment situated in the river into which the collected 
effluents flowed. Subsequent inquiry by the authorities 
led to the conclusion that in this case no importance 
could be attached to its presence. There is no doubt, 
however, that owing to the gelatinous, bulky, and easily 
decomposable nature of the fungus, and the readiness. 
with which it becomes detached, it may become one of 
the chief causes of “ secondary decomposition” in small 
rivers and streams which receive sewage. 

In the Atcham Brook, where we first found the 
“fungus” in connection with the Severn experiments, 
the growth was white, the tufts wavy and very gela~ 
tinous, and the brook almost completely choked by it. 
We could not at first account for its presence, for we were 
unable to see any source of contamination ; bacteriolo- 
gical examination showed that the stream contained 
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large numbers of the B. coli, viz., 19,000 per cc., and 
therefore that it must be receiving sewage, and pro- 
bably close at hand. This surmise proved correct, for 
we traced the stream to a connection with the sewer of 
the Atcham workhouse, a building which was hidden 
from sight from the river, the other feeder of the 
stream was apparently a pure water spring; the 
combination of clear running oxygenated water with 
sewage seems to be necessary for the development of 
the fungus. We did not observe the fungus passing 
into the Severn in any large quantity, nor do we think 
that under any circumstance it could lead to “ secondary 
decomposition” in the river, the volume and velocity 
and the conditions of growth precluded this. In no 
part of the river, except in this stream, did we find the 
fungus, and this is not to be wondered at, considering 
the very great dilution which we have shown to take 
place in the sewage of Shrewsbury when it passes into 
the river. The variety of fungus found in the Atcham 
Brook proved to be Sphaerotilus natans. We have had 
the opportunity of studying this variety for a very long 
period in the River Alt, a small stream which receives 
the effluents from the West Derby Sewage Farm. In 
this river the growth forms characteristic tufts attached 
to the stones of the bed of the river. It is readily 
detached, and is liable to form accumulations and to 
assist secondary decomposition. 

Classed under the heading of “sewage fungus” are 
certain distinct growths, the most highly organised of 
which is the Leptomitus, one of the Saprolegniacez, 
and, therefore, comparatively high in the scale of fungi. 
Next to it comes the Sphaerotilus, which may be placed 
amongst the more highly developed forms of bacteria. 
There are also various bacterial zooglea masses, which 
may assume a branching appearance and simulate a 
sewage fungus. One of the most interesting observa- 
tions which we made during our investigations of these 
most useful fungi, was that in polluted brooks all the 
appearances of the typical fungus was sometimes 
caused by extensive growths of a protozoon, the 
Carchesium lachmanni. In the following brief descrip- 
tion of the Leptomitus, Sphaerotilus, and Zooglea 
masses, *t will be seen that each variety indicates a 
different degree of contamination. : 


Leptomitus Lacteus (Agardh).* 


belongs to the family of the 
Saprolegniaceae. It is very soft, almost gelatinous, and 
may form white, rusty, or black masses. The white 
appearance is the natural colour of the growing fila- 
ments, but very soon this colour is replaced by a deposit 
on the hyphe of oxide of iron. The rusty colour of 
the fungus is very characteristic, and is an indication 
that the stream in which it is found is well oxygenated 
If the oxygen is absorbed, as in the interior of masses 
of the growth, or in stagnant water, sulphide of iron is 
formed, and the fungus assumes a black colour, and 
undergoes putrefactive decomposition. 

Microscopic examination shows that it consists of long 
branching filaments, which are constricted at regular 
intervals ; the branches bud off below the constrictions, 
and each segment has a very characteristic refractile 
nucleus. Zoospores are formed in the terminal seg- 
ments. 


This oomycete 


Sphaerotilus Natans.t 


This organism belongs to the Schizomycetes, and may 
be readily confounded with the preceding. It forms 
quite as long wavy masses as does Leptomitus. It is, 
however, usually white and cotton wool-like when seen in 
the water. It is much more gelatinous than Leptomitus. 
On stones in shallow streams, or coating the sides of 
drain pipes, it forms low velvety or feather-like 
growths. Like leptomitus, it requires oxygen, and 
grows best in shallow water-courses, and where there 
is plenty of movement. Its presence indicates much 
greater pollution than does the former organism, and 
therefore it is of importance to be able to distinguish 
the two forms. In two cases where bacterial analyses 
were made of the water in which both forms of 
“fungus” were found, that in which leptomitus 
occurred contained at least less than 100 bacillus coli 
per c.c., whilst that in which sphaerotilus was found 
(viz., Atcham Brook) contained over 19,000 bacillus 
coli per c.c. With the introduction of the bacterial 


bed method of treatment, this organism has also made 
its appearance. In one case, where in the method of 
treatment the bacterial filter is warmed, we found that 
the sphaerotilus has made its appearance in large quan- 
tity, the conditions—circulation, aeration, presence 
of H,S and warmth, being most favourable to its devolp- 
ment. It is, therefore, an organism which may cause 
blocking of aerobic contact beds, and from these may 
find its way into effluents. 

Sphaerotilus has been long confounded with Beg- 
giatoa. It is allied to the leptothrix forms. As the 
microscopic preparations show, it occurs in chains of 
short bacilli, or as long undivided filaments. It is, 
therefore, very much more minute than leptomitus. 
This is readily seen from the photomicrographs, which 
are equally magnified. The filaments and rods are 
surrounded with a gelatinous capsule. 

A very great interest and importance may attach to 
this organism, if as Winogradsky has pointed out 
H.S is essential to the life of Beggiatoa, and if this 
organism is the same as the Sphaerotilus. This fact 
would account for its presence in sewage. But, as 
pointed out above, it does not grow in crude sewage, 
although there is plenty of H,S; this is owing to the 
absence of the oxygen, which is necessary in order to 
enable the protoplasm of the cells to take up the 
sulphur. Its presence, therefore, mmdicates an oxy- 
genated sewage polluted water, and it is in this class of 
water in which we have ourselves always found it. 


Zooglea Masses. 


In crude undiluted sewage, a skin-like growth may 
form at the sides of the conduit in contact with the 
air, or at those points where crude sewage passes over 
a “lip.” The growth, which has a coarse velvety ap- 
pearance, consists of club-shaped zooglea masses of 
bacilli, and it seems probable that this bacterium, if 
not identical with Sphaerotilus, is closely allied to it. 
We found it in the very polluted drains entering the 
Severn. 

From observations at Leeds in connection with the 
septic tank there appears strong evidence that the 
zooglea masses tend to form considerable quantities of 
sulphur from the dissolved sulphuretted hydrogen. 
Like the Sphaerotilus and Leptomitus they flourish best 
where the stream of sewage is most active and thinnest. 
This occurs in the case of the septic tanks at Leeds, 
where the effluent passes over the lip. 

The Sphaerotilus natans can be regarded as peculiar 
to sewage contaminated water, we are not aware of its 
growing under any other circumstances. The Lepto- 
mitus thrives best in slightly polluted water, and there 
is no reason to think it may grow to even a slight ex- 
tent in clean water. The Carchesium lachmanni is a 
protozoon which we have found in great masses under 
similar conditions to those of the Sphaerotilus. In our 
experience in no other eonditions does it attain to such 
a luxuriant growth. Like therefore the sewage fungus. 
it plays no unimportant part in sewage purification. 
Green algae may also develop to an enormous extent in 
sewage polluted water, when they do so they may be 
taken as sewage indicators just in the same way as 
Sphaerotilus, Leptomitus, and Carchesium. In _pol- 
luted lend drains we have observed great growths of 
the Flagellate, Euglena viridis, and most recently Dr. 
MacGowan has sentus asample, which filled an effluent 
derived from a coke bed. Similarly Professor Letts has 
drawn attention to an Ulva in Belfast Loch associated 
with sewage contamination. Certain products of organic 
decomposition in the sewage appear to favour the 
growth of these chlorophyll forms as it does the non- - 
chlorophyll group, and as will be seen in subsequent 
paragraphs there is evidence that green algae may play 
a most important and direct share in purifying organic- 
ally polluted water. When large masses of these green 
algae perish they give rise, like the sewage fungi, to 
very objectionable smells. 


THE ACTION OF THE PRODUCTS OF DECOM- 
POSITION DISSOLVED IN THIE RIVER. 
Diseases in cattle have been attributed to drinking 
sewage-contaminated river water, but there are no scien- 
tific data to show to what substances in the water the 
diseases were due. Even in the case of anthrex in cattle, 
the origin of which might be ascribed to drinking con- 





* Hildebrand, Jahrb. fiir wissensch. Bot. Bd. vi. 
Jahresber d. Schles. Gesellsch. f. Vaterland, Cultur, 1852. 
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+ Uther species have now been described, and theseare now engaging our attention, as also methods for 


their isolation and study in pure cultures. 
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taminated river water, and where there is a possibility 
_of infeotion from tannery refuse, and possibly even wool 
washings finding their way into the sewage, we are not 
aware that the bacillus has yet been demonstrated in 
sewage polluted water, although it has been found in a 
well supplying a flock of sheep.“ Nor are we aware that 
any disease is in fact produced by the abnormal number 
of bacteria which pollution brings about. These are sub- 
jects, however, which require far more investigation than 
has as yet been given to them, before anything decisive 
can be said. With regard to the effects of the products 
of bacterial decomposition there can be little doubt that 
they act injuriously. We have shown in our oxidation 
experiments that bacteria when in large quantities 
abscrb a great deal of oxygen, and produce a great deal 
of carbonic acid, and Spitta has recently calculated that 
lerm. of bacteria require 1°6 c.c. or -00229 gr. of oxygen 
per hour. This absorption of oxygen and the evolution. 
of not only CO,, but of other gases such as HS, must 
act injuriously on fish life. Indeed Kénig and Hasel- 
hoff have shown that carp and tench are injuriously 
affecter by 8 mgr. of H,S per litre. In the case of the 
Severn we have shown that there exist large anaerobic 
deposits of sludge in certain places in the bed of the 
river passing through Shrewsbury, these give off H,8, 
and will, therefore, affect the fish. The fish are also 
indirectly affected through the plant life in the river. 
The aquatic plants not only themselves serve for food 
for certain fishes, but they also harbour the lower forms 
of animal and vegetable life which help to support fish, 
We have observed that the green aquatic plants do not 
grow near the anaerobic decomposing mud, they require 
oxygen, and it is most probable also that they are as 
sensitive to dissolved sulphur and other gaseous com- 
pounds as are land plants. But this is again a subject 
which requires much further investigation. We do not 
wish to. overstate the danger to, fish life of pollution. 
Undecomposed sewage, or a non-putrescible effluent is 
probably innocuous, and it can also readily be under- 
stood that a small quantity of sewage entering a river 
may be rapidly decomposed by bacteria, and contribute 
largely to the support of the lowest forms of plant and 
vegetable life, and these in their turn to the higher 
forms. This does take place, and is comparable to the 
advantage on land of judicious manuring. We have, 
however, at Shrewsbury, described excessive pollution, a 
condition which, unfortunately, exists in many rivers, 
and which sooner or later produces changes which render 
higher animal and vegetable life impossible. In addi- 
tion to bacterial poisons there are numerous instances 
of the poisoning of fish through mineral poisons dis- 
charged into sewage, finding their way into rivers. + 

If our knowledge of the harmful effect of the dissolved 
products of bacteria is very slight, that of other dis- 
solved products, such as toxines, is still less, and we 
take this opportunity of drawing the attention of the 
Royal Commissioners to the lack of information concern- 
ing the action of these poisonous substances in water 
which appear to play an important part in the reduction 
of animal and vegetable life in our polluted rivers. The 
few experiments which we have made appear to show 
that the effluent from a Whittaker bed is less toxic than 
that from a Dibdin bed, and certainly less than septic 
tank finid or crude sewage. 


CHEMICAL EXAMINATION OF THE RIV 
SEVERN. 
(Table XXTIX.). 

The analyses have been carried out by My, Frye, who 
will present his report on this part of the subject ; but 
it might be of use here to make a short comparison. be- 
tween the bacteriological and chemical analyses, because 
they present some striking contrasts and parallels. 

_ The albuminoid ammonia was high (up to 070197) ata 
time when the pollution as measured by B. coli (less 
than 30 per c.c.) was low. The total chlorine was highest 
(2:286) on an occasion when only 9 B. coli per c.c. were 
present and was low (1:106) when as many as 203 B 
coli per c.c. were found. Nor is the oxygen absorbed 
test any better, for on one day we find it at 0:290 with 
19: B. coli per ¢.c., and lower down the river still at 
0-290 with 250 B. coli per c.c. But the free ammonia 
corresponds very closely to the variations in number 
of B. coli, and on one occasion when the latter was high 
so far down as Uffington, so’Also was the free ammonia. 
‘The total chemical a alysis therefore corresponds 
roughly to the ‘total number” of bacteriological 
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‘destruction of organic matter. 


analysis, and this we have seen to be more affected by 
seasonal and meteorological variations than the numbers 
of B. coli, and we can, therefore, not give 14 more im-— 
portance than that attributed to “total numbers” ; but 


fore, of considerable interest and importance, 

Professor Ramsay’s apparatus for the estimation of 
oxygen has been used three times. Once the river was 
found to be too muddy to read off the results ; on the 
other two occasions the water was fully oxygenated above — 
and below Shrewsbury ; at the Foundry and Cherry 
Orchard Ferry there were’4 c.c. and 5 c.c. respectively. 
The pollution as tested in this fashion does not extend © 
very far, although actually we know it to persist to 
much further down the river. The method has, how- — 
ever, not been given anything like sufficient trial. 


THE SELF-PURIFICATION 
SEVERN. 

Considerable attention has been paid to this sub- 
ject upon the Continent by Pettenkofer, Schenk, Uffel- 
mann, Schorler, Kénig, Spitta, and most recently by © 
the German Government. In the reports of the Ger-~ 
man observers special attention has been given to the 
classification of the flora and fauna of the polluted 
rivers, and to the share which they take in purifica-— 
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OF THE RIVER 


Our own experiments, on the other hand, have for 
the most part been confined to tracing out as accu- 
rately as possible what became uf the pathogenic bae- 
teria which found their way into the river. We haye, 








the freeammonia apparently corresponds in the chemical 
to B. coli in the bacteriological analysis, and is, thére- 
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however, also collected, in the time at our disposal, — 


sufficient information upon the wider subject of the 
purification of rivers to make us entirely agree with 


the opinion expressed in the last German report that — 


search is still required. a 
The deleterious action of sewage or of an impure 
effluent passing into a river arises, firstly, from the 


the enquiry is a vast one, and that a great deal of re- 


presence of pathogenic bacteria, é.e., bacteria harmful 


to man and animals, and, secondly, from the presence) 
of organic matter, which, undergoing decomposition, — 
not only produces a nuisance and proves dangerous toy 


the health of man, -but also has a deleterious effect 


upon fish and many plants. The self-purificati 


therefore, of rivers may be considered under two heads — 


—(1) the destruction of pathogenic bacteria, (2) 


the 


1.—DESTRUCTION OF INTESTINAL AND PATHO. 
GENIC BACTERIA IN THE RIVER. | 7 
In the preceding pages we brought forward evidence 
to show that after a certain number of miles, the B. 
coli, which, for reasons stated elsewhere in this report, 
we regarded as an organism primarily of the intesti 
rapidly diminished in numbers after passing in gr. 
quantities into the river with the sewage. It 
shown that the B. coli either subsided to the boti 
of the river or collected in the mud of the banks, a 
that there was no evidence of its multiplication, a 
moreover, our observations upon the behaviour of the 
B. coli in the septic tanks and in earth filters corrobo- 
rated this, and distinctly pointed to its destruction 
when removed from the alimentary tract. 
stances like mud, teeming with putrefactive organisn 
the available foodstuff is monopolised by the moi 
hardy bacteria, and the putrefactive products wh 
are formed act detrimentally (so our experiments s 
to show) upon the pathogenic forms, but much further 
research is here again necessary. ua 
The conditions for the multiplication of the B. coli 
group or of the B. typhosus in the flowing water are 
also unfavourable. We have no evidence that th 
multiply, and it has been shown by other observers 
that river water is unfavourable to their growth. 
whilst the condition for the multiplication of thes 
organisms is not met with in a river like the Seve 
yet it always must be borne in mind that the B. 
group and the B. typhosus can remain alive for a co 
siderable length of time, both in the mud and in t 
water. 


relative proportion of the B. coli to the common bac 
teria, it will be seen that both are greatly increase 
by the inflow of sewage, and that after a certain di 
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nie g use of carbolic ae:d as the common domestic water closet 
y municipal authorities, will probably in time produce effects in rivers. 
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tance has been traversed there is a fall, and the num- 
ber of organisms is reduced to a figure almost similar 
to that before the sewage pollution. The explanation 
of the comparatively rapid disappearance from the 
river water of the putrefactive bacteria is probably as 
follows :— 

In the case of the B. coli, and presumably also in 
the case of pathogenic bacteria generally, as we have 
pointed out, the temperature and environment are un- 
favourable to_multiplication; on the other hand, the 
multiplication of the coarser bacteria_is more de- 
pendent upon the food supply. | To begin with, they 
Erin ai active state ‘of multiplication in the crude 
sewage as it passes into the river. In this state they 
are free, and also attached in enormous numbers to 
the lumps of fat, faeces, and garbage generally. To- 
gether with this refuse they pass, as we have shown, 
to the banks, where the process of putrefaction is con- 
tinued ; quantities are deposited by sedimentation and 
settle to the bottom of the river, where also putrefac- 
tion is continued (as may be readily demonstrated both 
by bacteriological analyses and by the evolution of 
gases and putrefactive odours). 

Sedimentation and side adhesion play, therefore, a 
most important part in ridding the flowing water of 
bacteria. That sedimentation is a powerful agent in 
reducing the number of bacteria in an effluent or 
sewage can be artificially demonstrated by adding a 
small quantity of a precipitant like alum ; the organic 
“matter is precipitated, and with it, to a large extent, 
the bacteria; but, as is well known, organic matter 
precipitated in this way or by lime or other chemicals is 
subject to a great amount of subsequent putrefaction, 
because the bacteria are not killed; but survive to con- 
tinue their work in the sludge. 

In addition to the solid organic matter in suspension 
in the sewage there is also a considerable amount in 
solution, which, like laboratory peptone broth, will 
serve as an admirable nutrient medium for the 
voarser bacteria. In the case of the Severn, the dilu- 
tion which the sewage, and therefore which the organic 
matter in solution, undergoes is very considerable, 
and the food material is only sufficient for the 

comparatively small numbers of bacteria, shown in 
the various appended tables. 

The chemical examination shows that after a few 
miles this food supply in the flowing stream becomes 
diminished, and at the same time the number of bac- 

teria is greatly decreased. Without food there is no 

multiplication, and if there is no multiplication the 
bacteria, like other particles in suspension, undergo 
gradual sedimentation, and adhere to the sides and 
bottom of the river. Once incorporated in the mud 
they will continue to increase or die out according to 
the presence of suitable food supply and other condi- 
tions. . 


2—THE DESTRUCTION OF THE ORGANIC 
MATTER IN THE RIVER. 


_ What become of the impurities, both solid and in 
solution, carried into the River Severn in the sewage 
of Shrewsbury, or what would happen to similar im- 
“purities present in an improperly purified sewage efflu- 
ent passing into a river, is a subject of creat interest, 
and one upon which we have been enabled to make 
many observations. There is evidence to show that 
the coarser fish, rats, and birds, act as very effective 
‘scavengers: The larger animals which dwell in or by 
the river are the first to. reduce much of the offal to 
excretory products, which in their turn are dealt with 
by lower forms of animal and vegetable life. By 
Means of the cork experiments, and by numerous other 
observations we demonstrated that foating bodies 
tended to go to the banks, where the marginal flora 
acted as retaining strainers, and that owing to currents 
considerable accumulations occurred in numerous 
“Tecesses along the banks. The solid floating matter 
onee brought to the sides of the river becomes in- 
Sorporated with the mud, and is decomposed by bac- 
teria, just as in the case of manure or sewage on land 
'“orin contact beds. Aerobic fermentation takes place 
‘tn the “wind and water line,” viz., that portion of 
the banks sometimes submerged, sometimes exposed 
to the air, and reduces the organic matter to nitrates 
“and to other food stuffs, which can be readily taken 
‘up by the green plants which flourish luxuriantly 
alone the banks. Sedimentation also occurs, and 
-€specially in those parts of the river where the current 
Is sluggish. We compared the action taking place in 





107 


these sludge accumulations to that in the septic tank ; 
anaerobic and H,S forming bacteria develop, the mud 
is black, offensive gases are evolved, and there is no 
green submerged aquatic plants in their vicinity, be- 
cause of the injurious products which are formed. 
Not all the solid matter in suspension collects in these- 
effervescing anaerobic pools which are found in Shrews- 
bury, for a very large quantity must be carried by the 
velocity of the stream beyond the town, just as we: 
have proved the B. coli to be carried to the shallow 
parts of the river. The shallow oxygenated river bed. 
supports a luxuriant growth of the Water Ranunculus 
and Myriophyllum, the leaves of which are finely 
divided and adapted in a remarkable manner to strain 
the water floating through them, as can be seen by the 
débris and mud, which can be dislodged from them if 
they are disturbed. When the. particles are arrested 
they are no doubt broken up by bacteria, and by the 
lower forms of animal life, and are reduced to sub- 
stances which go to nourish the plants which retain. 
them. The decompcsition of the solid matter, whether 
proteid, fatty, or carbohydrate, is thus accomplished 
by the aerobic and anaerobic bacteria, which are: 
present in the sewage and sludge, and the grit and 
insoluble mineral constituents gradually collect on the 
bed of the river and lead in time to silting. The bac- 
teria are not alone in this destructive process, repre- 
sentatives of the lower forms of green alge and the 
protozooa take a share. 

In the microscopical examination which we have 
made of the bed of the Severn we have met representa- 
tives of both these groups, but not in such large quanti- 
ties as has been described by Continental observers. 
We have found, however, as has already been pointed 
out in the previous section on “sewage growths,” great 
quantities of motile Protophytes and ‘Carchesium in 
places where pollution is very great. 

The disappearance of soluble organic matter is a 
subject also of great interest, and about which evidence 
is accumulating although much further investigation 
is still needed. The purification is probably both 
chemical and biological. According to Kénig and 
Grosse Bohle who have given considerable attention 
to self-purification sulphur can be oxidised indepen- 
dently of bacteria. Spitta in an extensive examination 
of the River Spree in the neighbourhood of Berlin, 
described recently in Volume 38 of the Archiv fiir 
Hygiene, carried out investigations showing the value 
of atmospheric oxygen and sunlight as oxidising agents. 
In this report, however, we are more immediately con- 
cerned with the evidence of the destruction of soluble 
organic matter through the agency of plant and animal 
life.” The best evidence of the role of biological action 
is obtained in the small highly polluted drains which 
enter the Severn. Reference has been repeatdly made 
to the small brook at Atcham which receives the 
drainage of the Atcham workhouse before entering the 
Severn, and which is almost completely filled in places 
with long wavy gelatinous tufts of Sphaerotilus natans, 
All observers are agreed that this actively growing 
organism when in large masses, must take a very great 
share, if not the greatest share of any species of fungus 
which we know of, in oxidising the organic matter in 
solution in sewage. Its action upon sulphuretted 
hydrogen is also of the highest importance, if it 1s 
correct. that H,S is necessary to its growth. Unfortu- 
nately, owing to the excedingly bad descriptions of the 
more highly organised bacteria it is very difficult to dee- 
termine the species with which those who have studied . 
sulphur formation in bacteria have worked. It seems 


. probable that Sphaerotilus and Beggiatoa have been 


confused together. The H,S is largely derived from the 
decomposition of the numerous organic compounds con- 
taining sulphur, which are present in sewage. Accord- 
ing to Hoppe-Seyler, however, it may also be produced 
by the decomposition of cellulose in the following 
manner. The cellulose is decomposed by bacteria into 
CH,; the nascent marsh gas is reduced by calcium sul- 
phate in solution ; and H,S is formed thus :— 


OH, + CaSO, = Ca00, + H,S + H,0. 


The researches of Winogradsky upon certain bacteria, 
amongst which further researches may place Sphaero- 
tilus, show that the cells take up the dissolved HS, 
oxidise it, and produce water and free sulphur, and 
snus render inert a mostinjuriousgas. It will be readily 
understood how very necessary oxygen is to the growth of 
these remarkable fungi, they can only accomplish their 
useful work in sewage when supplied with oxygen. The 
disadvantage of Sphaerotilus arises from 1ts liability 
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when formed in large masses, to become detached and 
perish and to give rise to obj ectionable odours ; there- 
fore if its growth is encouraged care must be taken to 
prevent it entering streams. Leptomitus lacteus and 
Carchesium and numerous protozoa no doubt all take 
a share in getting rid of soluble organic matter. 
Recently considerable attention has been given to the 
share which the lower chlorophyll containing forms 
take in purification. It is not uncommon to find small 
land drains, especially those on sewage farms, or which 
receive farmhouse refuse, filled with a green growth for 
the most part composed of actively motile green cells, 
and comprising varieties of Euglena and Protococcus. 
According to Bokorny, Konig, and Grosse Bohle, these 
very low green forms can take up their nitrogen and 
CO, better from organic than from inorganic materials 
alone, and consequently they take a very important 
share in self-purification. If this is so they will also 
require not only oxygen as Sphaerotilus does, but also 
sunlight, and therefore, in contrast to the sewage fungi, 
they will perform the work best in sunlight. Because 
of these two, chlorophyll and non-chlorophyll contain- 
ing groups, the purificat.on of sewage can be carried on 
throughout the year. 

The process of self-purification as briefly sketched 
above has begun to attract great attention, because in 
the various biological processes of sewage purification, 
now largely made use of, a similar purification is brought 
about by Sphaerotilus, green flagellata, protozoa, and 
bacteria of all kinds, but it is also evident that much 
further research is necessary to throw light upon this 
most interesting and practical subject. 


NOTE UPON THE 
SEVERN AND THE SHARE IT TAKES 
PURIFICATION. 


As the relationship of plant life to the purification 
of our streams is a matter of practical interest, we have 
made a survey of the plants growing in the river and 
on the banks, particularly with a view of ascertaining 
what share they took in cleansing the river. 

Early summer, when the river is low, is particularly 
suited to the study of the flora of the river, and our own 
observations more particularly apply to the month of 
June, when the water ranunculus covers extensive 
reaches of the river with its white flowers. 

We have already referred to the “wind and water 
line,” a zone along the banks which ‘s continually kept 
moist by the slight fluctuations of rising and falling of 
the stream throughout the day, by the action of the wind 
in produc‘ng waves on the surface of the water, and by 
capillary attraction. The zone is best seen in summer 
time, when the height of the river is not subject to ex- 
tensive variations. In the case of the Severn it is for 
the most part free from vegetat.on, and consists of the 
exposed mud of the bank. The favourable conditions 
of moisture and food supply, owing to the tendency of 
organic material to collect to the banks, conduce to bac- 
terial activity, and we have already compared the action 
which takes place in this zone to that which occurs in @ 
contact bed or in irrigated land. It is also the zone 
which becomes covered with euglena, oscillatoricee, clos- 
terium, or other protophytes if the water ‘s polluted and 
the mud offensive. We have found green or blue-green 
scum on the mud of this zone only in the small polluted 
streams which enter the Severn, and here and there 
along the banks of the river itself as it flows through the 
town, usually after the discharge of a sewer. The pol- 
luted mud also harbours much animal life, Nais being 
espec'ally abundant. It has been recorded that this 
sinall worm has reddened the offensive mud of the 
Thames, and we have ourselves seen masses of it block- 
ing drains; it is also abundant in Dibdin effluents, and 
swarms may secur on Leptomitus and Sphaerotilus. 

The permanently submerged banks support, in the 
deeper parts, Potamogeton perfoliatus, Potamogeton 
natans, Zostera, Myriophyllum verticillatum, and 
Ranunculus aquatica, and in the shallower parts the 
Sedges, Alisma, water Grasses, and Willows. Close in 
to the banks the water is sluggish and the growth of pond 
weeds is favoured ; more externally there is often a zone 
of Myriophyllum ; and still more externally, and imme- 
diately ‘n contact with the flowing current, there is 
usually an abundant groWth of the water Ranunculus 
This essentially aquat‘c flora is more abundant both above 
and below Shrewsbury than in the town of Shrewsbury, 
where the conditions of growth are no doubt hess favour- 
able. We have pointed out that the banks are often 
composed of refuse, and in places the mud is septic. or 

e banks are often washed by concentrated sewage. The 
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available oxygen in the r-ver is therefore much less, and 
in addition there are no doubt dissolved products of 
decomposition which are as inimical to plant life in water 
as certan gases are even in the most minute quantities 
to terrestial plants. In many parts of the town ‘also 
the banks are too steep, and do not allow of sufficient 
foothold for submerged plants. Whilst for the most part 
plant life is not so abundant in the town, attention will 
shortly be directed to an exception which occurs at both 
bridges crossing the river. 

The bed of the river from the asylum, two miles above 
Shrewsbury, to Cressage, 18 miles further down, sup- 
ports an immense growth of water ranunculus. This 
weed grows best on a stony bottom, where the current 
is swift, and where the water is comparatively shallow. 
Tn the low state of the river in June, when we made our 
last survey, we found very little growth in depths of 
more than four feet, and in winter time this would 
mean that the plant was submerged to the extent of 
several feet. The plant forms wavy tufts 6 to 10 feet 
in length, which are composed of finely branching stems 
and leaves. The tufts form huge bundles which float 
in the water, and send to the surface the flowering 
stems. Everywhere where the river is shallow, and the 
stream swift, a complete barrier stretches from bank 
to bank. These barriers occur between the asylum 
and the waterworks, and’ below Shrewsbury at Uffing- 
ton, Atcham, Wroxeter (Roman Ford), and above Cres- 
sage. In Shrewsbury itself an extensive growth extends 
across the river just below Welsh Bridge, and also 
across the river a short distance above English Bridge, 
both places where the river becomes very shallow and 
almost unnavigable, and the current is/very swift; 
above them the river is deep and slvuggish. The 
growth immediately above English Bridge is on a ledge 
which forms a veritable lip to the very deep pool which 
we have previously described. The services which 
these aquatic plants render a polluted river are very 
great, as after passing through such a barrier, the 
water is perceptibly brighter and’ cleaner, and if 
evidence is wanted of the amount of suspended matter 
which they filter out, it is only necessary to vigorously 
disturb a patch in order ‘to give the water the muddy 
appearance which it has in flood time. The scum 
which is inseparable from a dirty river is likewise held 
back, and in certain places accumulates in large quan- 
tities. The fringe of Potamogeton and Myriophyilum 
close to the banks also acts as a most effective filter. 
The thread-like Conferva grows in immense masses in 
the meshes of these floating aquatic plants, and in- 
creases to a great extent their filtering action. 

It is well known that aquatic plants give off great 
quantities of oxygen in the presence of sunlight, and 
the quantity produced by the enormous masses of the 
water ranunculus in the River Severn mutt be very 
large. This oxygen formation will most probably 
materially assist to neutralise the harmful, fermenta- 
tion which takes place in the more highly polluted 
parts of the river, both by oxidising organic material 
and by helping to support those minute forms of animal 
and vegetable Jife which destroy organic matter. 
Microscopical mination of the matter adhering to 
the aquatic plants reveals the presence of numerous 
protophytes, protozoa, and bacteria; all of which no 
doubt take a share in getting rid of the impurities held 
up by the meshes of the more highly organised plants. 

In the bays along the river with their more stagnant 
water an excellent picture is sometimes afforded of the 
zones of faquatic plants from bank ‘to midstream. 
There is a bay at Uffington which receives the drainage 
from a few cottages. Upon the exposed mud, oscilla 
toriee and euglena flourish; in the adjacent shallow 
water there isian abundant growth of conferva ; further 
out the bay is filled with potamogeton perfoliatus and 
myriophyllum ; and most externally, and therefore in 
contact with the swifter current, we find quantities of 
the water ranunculus, 


It is truly a remarkable feature, and a very fortunate 
one, that in summer time, when the dilution is muth 
less, and when putrefaction is much more active, the 
harmful effects of bacterial activity appear to be so 
soon neutralised. The beneficial effect of the growth 
of ranunculus on the lip of the deep stagnant pool 
above English bridge is comparable to the good effects 
of growth of sphaerotilus in shallow and more highly 
polluted streams, or of the zooglea masses of bacteria 
on the lips of the septic tanks at Leeds. But it must 
not be forgotten that we found the B. coli in larger 
numbers in low states of the river, so that some narti- 
cles, avAlgnuly escape the filtering action of the green 
weeds. 


In winter, when the stream is swollen, and when the 
volume of water available for the dilution of sewage is 
very much greater than in summer, the filtering action 
of the aquatic weeds is very much less. The diluted 
sewage is carried down the river to a greater distance 
than in summer, and consequently the possibilities of 
infection in winter are probably as great as in summer. 
The banks are to a great extent submerged, with the 
result that the willows which fringe each side of the 
river are also partly under water. In this condition 
their delicate elastic branches take the place of the 
aquatic plants, and form most efficient strainers of the 
larger debris which floats in the river. That they have 
been efficient strainers in the wet season is demon- 
strated by the large amount of material of all kinds left 
adhering to them to rot when the river goes down. 


CONCLUSIONS. 


1. That the B. coli is a most reliable test of pollu- 
tion. 


2. That the B coli is normally absent in 1.c.c. quan- 
tities of water taken from the Vyrnwy watershed of the 
River Severn. 


5. That when the B. coli is present in a small stream, 
contamination from houses can be traced. 


4. That small land drains are comparatively free from 
B. coli. 


5. That the small streams running into the Severn 
often contain considerable quantities of the B. coli due 
to contamination from proximity to houses. 


6. That the sewage of Shrewsbury causes a very great 
increase in the number of B. coli in the river, and that 
sixteen miles lower down the effect of pollution can 
still be detected by the number of B. coli present. 


7. That there is no evidence of the multiplication of 
| the B. coli in the river water. 


8. That the B. coli is present in considerable num- 
bers in the mud of the Severn in the polluted area, and 
that this mud may be the means of keeping up and ex- 
tending pollution, but that there is no evidence of the 
multiplication of the B. coli in the mud. 


9. That there is comparison between total numbers 
of bacteria and the B. coli, but the relative proportion 
of the numbers of the latter to the former is small. 


10. That differences oceur between the number of B. 
coli in superficial and deep samples, and samples taken 
near the banks and in stagnant bays, and that therefore 
cross section samples should always be taken. 

11. That sedimentation and side adhesion to the banks 
of the solids in suspens.on take place, and that at places 
in the bed of the river anaerobic fermentation occurs, 
whilst along the banks, especially in the wind and 
water line, aerobic bacteria actively help to destroy the 
organic matter. 

12. That certain places in the river are very deep, and 
that these act as catch pits, that the stream in these 
places is sluggish, and that sedimentation is favoured. 

15. That in the destruction of organic matter, whether 
solid or ‘n solution, whilst the bacteria take the greatest 
share, help is also rendered by the protozoa and higher 
forms of animal life, by the sewage fungi, the chloropyll 
containing protophytes, and the river plants. 

14. That the Sphaerotilus natans is a test of sewage 
pollution, and that it is a pur-fier of sewage. 

15. That there is no evidence to show that pathogenic 
bacteria multiply in either the water or mud of the river, 
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16. That seasonal variations in the number of bac- 
ter-a occur, but taking the B. coli as the test for pollu- 
tion that the number of this organism is dependent upon 
the numbers present in the sewage entering the river, 
and that when the river is swollen and muddy the num- 
ber is small owing to increased dilution, and that when 
the r-ver is low the number is large owing to the lesser 
degree of dilution which the sewage undergoes when 
it enters the river. 

17. That the effect of dilution of the river upon the 
sewage of Shrewsbury is most marked. That the aver- 
age maximum number of B. coli in the river is only 600, 
per c.c. which is much less than in an average Dibdin 
effluent, whilst a short distance below pollution the 
number decreases very considerably. 


18. That there is a relationship between chemical and 
biological analyses. 


19. That the River Severn is a good example of a river 
wh‘ch it would be difficult to class either as a potable or 
non-potable stream. It is true that the inhabitants of 
Shrewsbury consider it as non-potable, for they do not 
drink the water; but they use it for washing purposes, 
and consequently there is always a liability for, say, 
milk to become contaminated by beng kept in a can 
which was washed with the river water. This liability 
is increased by the fact that the river is practically used 
as a t.dal river, receiving as it does the whole of the un- 
treated sewage of the town. Again, the river in close 
proximity to the town is used largely for watering cattle. 
Cattle may therefore contract disease from the water, 
and such disease may be communicated to human beings. 

The river is also used for fishing, and has a recreat-ve 
and ornamental value. 


For these reasons we consider that it is as worthy of 
protection from pollution as any so-called potable river. 


That whilst it would be onerous to expect absolute. 
sterility in any effluent runn‘ng into such a stream unless, 
some simple method of sterilisation was discovered, yet. 
a certain degree of bacterial purity, as shown by the B. 
coli test, might be ins:sted upon in addition to the. 
chemical tests, for it would indicate the extent to which 
the intestinal bacteria were reduced by the method of 
sewage treatment employed. 


20. That what has been described in this report upon 
the effects of allow'ng crude sewage to enter the River- 
Severn is also applicable to biological effluents. Crude. 
sewage is an example of the worst form of pollution, the 
effluents from biological methods of treatment examples, 
of a lesser degree of contamination, because the solids in 
suspension in the latter are far less ‘n amount and are. 
in a fine state of division, and the number of the B. coli 
is smaller. 

Shrewsbury with 29,000 inhabitants, and turning 
crude sewage into the Severn, causes an average pollu- 
tion of 600 B. coli communis per c.c. (at the point of 
maximum pollution), and this is felt 16 miles lower 
down. But if a large town like Leeds were similarly 
situated, and the sewage were purified by contact beds 
so as to contain 10,000 B. coli communis per c.c., the 
pollution would still be about 1,000 B. coli communis 
per c.c., and if 600 B. coli communis are felt for 16 
miles, 1,000 would be felt still further down. Oonse- 
quently, in spite of the artificial purification, such a river 
would be in a worse condition than the Severn at 
Shrewsbury, which is admittedly bad. Tt follows that 
the purification thus attained would be insufficient, and 
that some further treatment would still be necessary. 

Therefore a bacter_ological examination of sewage efflu- 
ents is necessary so as to ascertain whether the river can 
deal effectually with the sewage of its town. 


R. BOYCH. 


110 . 


TAB L Baek. 


BACTERIOLOGICAL Examination of the River SEVERN above ASYLUM OUTFALL. 


























Number B. Coli B. Enteritidis Ls 
Date. Time. sel Slat Distance. of Communis Sporogenes Theron 
Bacteria, . Bacteria. 
per ¢.c. per c.c. in c.c. } 
Yards. 
18 Nov. 1899 | 9 a.m. | Above Asylum outfall - - - - 20 — 13 Absent —_ 
30 Mar. 1900 _— Above Asylum outfall - - - - — 900 2 Absent 5 
12 April ,, 8.45 a.m. | Above Asylum outfall - - - - — 390 1 Absent 2 
26 April ,, 9.) Va.mzu Above Asylum mixed =". <" Wa as =: 865 3 Absent — 
17 May ,, — Above Asylum outfall - - - - — 130 Absent Absent 6 
Ty Ses — Above Asylum outfall, surface -  - - 51,700 Absent Clot 0 
llJuly ,, — Above Asylum outfall,deep- = - - — 1 (in 3 c.c.) Absent 0 
14Aug. ,, _— Above Asylum outfall, surface -— - _— 1,920 3 Absent 1 
If Aug os, _ Above Asylum outfall, deep - : — 5,850 6 - a 
25 Sept ,, _— Above Asylum outfall, surface = - - “= 17,500 Absent _— —_ 
25 Sept. ,, _ Above Asylum outfall, deep - - — 44,700 1 (at least) _— — 
18 Oct. + ,, — Above Asylum outfall, surface - - — 5,700 26 Peptonised 2 
18 Oct. * —_ Above Asylum outfall, deep - - — 3,750 19 Absent 6 
7 DeCsawass — Above Asylum outfall, surface - - — — 22 Absent -- 
Der amar, — Above Asylum outfall, deep - - — — 22 Absent = 
18 Feb. 1901 — Above Asylum outfall, surface - - _— 1,270 1°4 — — 
18\Keb-4.,, _ Above Asylum outfall, deep - - — 2,750 3 — aS ; 
2igNtar. wee, -- Above Asylum outfall - - - - — — 70 = aa - 9 
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BACTERIOLOGICAL Examination of the River SEVERN at the WATERWORKS. 























Number B. Coli B. Enteritidis A 
; f of , Thermophilic 
Date. Time. ae Distance. Communis Sporogenes 

Bacteria Bacteria. ‘ 

per c.c. per ¢.¢. inl c.c. j 

. 
15 Noy. 1899 | 11.20a.m. | Midstream, surface - - - - — 15,000 100 Absent — 
15 "Nov... 5, 11.30 a.m. | Midstream, deep - - - - - _ 26,700 100 Absent — 
1bNovo5) 5. 11.30a.m. ; Left bank,deep~ - - - - - — 62,000 107 Absent = 
18 Nov. , 9 am. | Waterworks - - - - - - _ — 30 Absent is 
11 Jan. 1900 9 am. | Waterworks - - - - - - -- 2,400 17 Absent = 
La Mars 54 —- Waterworks -~ - - valine - —_ 700 72 Absent 8 
30 Mar. ,, — Waterworks - ; - - 754 — 680 42 Absent 10 
30 \Marsy 4, — Above Waterworks - - - - — 1,230 87 Present 5 
12 April ,, ; 845a.m. | Above Waterworks - - - - — 610 16 Absent 3 
12 April, 8°45 a.m. ; Waterworks - - - - - - — 430 34 Absent 3 
26 April ,, 9 am. | Waterworks, mixed - - - - — 1,890 123 Present — 
26 April ,, 9 a.m. | Waterworks, midstream - > - _— 974 31 Present 9 
14 Aug. ,, — Waterworks, surface - - - - — 6,700 64 Absent aie 
25 Sept. ,, — Waterworks, surface - - - - — 64,500 27 — — 
25Sept. ,, —_— Waterworks, deep - - - - - — 39,000 Present —_ — 
18 Oct. rf — Waterworks, surface - - - - — 4,300 103 Absent 0 
18 Oct. .,, — Waterworks, deep - - : - - — 3,250 ae Present (?) é 
7 Decay _ Waterworks, surface  - et Ys sip eal — _ 39 = =~ 

7 Dee.” os — Waterworks, deep - - - - - — — 33 oo r= : | 

18 Feb. i901 — Waterw0kks, surface - = - = — 2,430 1 oa = q 

18 Feb. ,, hs Waterworks, deep- - + - «| = Genaicy Mur a4 ‘ a ’ 











Bae 





PE Boel, 





BACTERIOLOGICAL Examination of River SEVERN at “Ferry I.” 

















Number B. Ooli B. Enteritidis 
Date. Time —_—_— Distance, of Communis Sporogenes ascii 
Bacteria Bacteria, 
‘per c.c. per c.c. in 1 c.c. 
Miles. 

10 Nov. 1899 2.15 p.m. | Ferry I., shore - - . - - — 51,000 Absent in ‘01 ¢.c.} Absent (in *01 c.c.) _— 

LS NOVs 4; 11.30 a.m. Ferry I., midstream, surface - 0°b -— USi. Present _ 

15 Nov. ,, 11.30 a.m. | Ferry I., deep, midstream - - - _ 20,000 100 Present _— 

15 Nov. ,, 11.30 a.m. | Ferry I., right bank, deep - - - _ 50,000 Absent Present _ 

LOONOVs thy OU les Ferry I., midstream - - - - _ — 250 Present _ 

li Jan. 1900! 9 a.m. | FerryI. - - - - - . - 06 2,770 50 Present —_ 

14 Mar. ,, _ Ferry I. - ~ - - - - - = 6,100 60 Present _— 

30 Mar. _,, -- Ferry I. - . - - - - - — 8,000 130 Absent 9 

12 April ,, 8.45 a.m. | FerryI. - - - - - - - = 1,400 93 Absent 2 

26 April ,, Weta) Gory mized =) =). 5k _ 12,750 148 Absent 7 

26 April ,, 2 a.m. | FerryI., midstream  .- - - - — 5,100 88 Absent — 

i7 May ~,; — Ferry I. - - - - - - - — 8,840 100 Pepton 9 

14 Aug. ..,, _ Ferry I.,surface - - - - - — 34,100 280 Absent 2 

14 Aug. ,, — Ferry I., deep - - - - - - — 27,700 259 Present 1 

25 Sept. ,, a Ferry I., surface” - - - - - _ 58,000 800 — —_ 

25 Sept. ,, _ Ferry I., deep - - - - - - — 48,600 460 — = 

Rei CE. 9 5, — Ferry I.,surface - - - - - — 7,900 200 Present (?) 

18 Octo -7,, — Ferry I., deep - - - - - = 6,800 H 300 Absent — 
TOR SLETES baer — Orr esiriaCe sme wees st so _— = I 30 — _ 
7Dece 5, _— Ferry I., deep - - - - - -- _ 30 — -- 

ig Feb. ,, — Ferry I., surface - - - - - 0°6 6,730 300 Absent (in 0°1 ¢.c.) — 

iS. Bebys 1), — Ferry I., deep - ms a - - 06 17,400 60 — — 

27 Mar. ,, — Ferry I., midstream - - - - — — 40 
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BactTEertoLtocicaL Examination of the River SEvERN at the ENciisH Bripecs. 























: Number B. Coli B. Enteritidis 
Thermophilie 
Date. Time. ——_——_ Distance. of Communis Sporogenes 
Bacteria Bacteria. 
per ¢.c. Pemesc: in 0°01 c.e. 
Miles. 
15 Noy. 1899 | 12.5 p.m. | Midstream, surface - 20 Ss : 1°6 130,000 143 Present -—— 
15 Nov. -,, 12.5 p.m. | Right bank, surface - ~ aes ‘ 1°6 43,400 1,067 Present ES 
ib Nove %; 12.5 p.m. | Left bank, surface - - : = - 1°6 21,700 150 Present = 
1ENOvS" 10.5 a.m. | English Bridge’ - - - ~ 16 = 670 Present — 
1i Jan. 1900) 9.85a.m. | English Bridge - - - - . 16 3,110 60 Present ae 
14 Mar. ,, — '| English Bridge’ - - - - = 16 6,200 491 Present 7 
30 Mar. ,, _ English Bridge - - - - - 16 6,400 310 Present 12 
12April ,, 8.45a.m. | English Bridge  - - - - - 16 5,200 573 Absent 4 
26 April ,, 9. a.m. | English Bridge, mixed - - - - 1°6 11,040 45 ; Present aoe 
26 April ,, 9. am. | English Bridge, midstream - -~ - 16 18,640 65 Present 6 
l?7 May ,, — innelish Bridge - -| -OihAT > - 16 9,000 320 Pepton 5. 
l4 Aug. ,, — English Bridge, surface - - - - 1°6 34,500 271 Present 5 
4 Aug. my _ Englisch Bridge, deep - - - - 1°6 17,300 337 Present 3 
5 Sept. ,, _— English Bridge, surface- - - - 16 32,000 312 As a3 
6 Sept. ,, -- English Bridge, deep - - - - 1°6 36,700 540 _— = 
Och —;, Ae English Bridge, surface- - -~ - 16 22,550 _ Absent 0 
SOc ,, — English Bridge,deep - - - - 16 10,500 550 — 0 
mie, = English Bridge, surface- - -~ - 16 — 30 ae ae 
mde ~,, — English Bridge,deep - - - - 16 ea 30 = — 
S Feb. 1901 — English Bridge, surface- - -~ ;. 16 11,450 30 = = 
8 Feh = English Bridge,deep - - - - 16 9,200 60 = oH 
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T ALB. 


BACTERIOLOGICAL Examination of the RrvER SEVERN at “ Ferry III.” 


























Number B. Coli B. Enteritidis 
Date. Time. Distance. of Communis Sporogenes 
Bacteria 
per c.c. per’ c.c: in 0°01 c.c. 
Miles. 
15 Nov. 1899 | 11.30am. | Midstream, deep - . - - - 2°5 26,700 Not found in Present 
15 Nov. ,, | 11.30a.m. | Midstream, surface - - - - 2°5 31,700 oe “S00 Present 
18 Nov. ,, 10.15 a.m. | Ferry III. - - : : : - 2°5 _— 747 Present (more 
than 10). 
11 Jan. 1900 | 10 a.m. | Ferry III. - - : - - - 2°5 2,200 80 Present 
30 Mar. __,, = Ferry (i1Is0 0 tan) ean) oes 2°5 3,900 203 Absent (in 0°5 c.c.) 
12 April ,, 8.45 a.m. | Ferry III. - - - - - - 2°5 2,770 170 Absent 
26 April ,, 9 a.m. | Ferry III., mixed - : - - - 25 16,240 45 Absent 
26 April ,, 9 a.m. | Ferry III., midstream - - - - 2°5 6,500 Absent in 1 ¢,c. Present 
17 May ,, — Ferry III. - - - - - - 2°5 8,500 247 Present 
14 Aug. ,, — Ferry III., surface - - - - - 2°5 29,200 353 Absent 
14 uss — Ferry III., deep - - - - - 2°5 28,800 278 Absent 
25 Sept. ,, — Ferry III., surface - - - - - ze 48,000 905 _ 
25 Sept. ,, _ Ferry III., deep - - - : - 2°> 57,500 1,100 — 
1S Ot. —_ Ferry III., surface - - - - - 2°5 21,900 400 Present (?) 
PS OCHA: _— Ferry III., deep - - - - - 2°5 14,900 250 Absent 
aeDeCra — Ferry ITI., surface - - - - - 2°5 — 30 = 
WeDOC. ens -— Ferry III., deep - - - : > 2°5 — 30 — 
18 Feb. 1901 — Ferry III., surface - - - - - 2°5 8,200 30 _ 
1S: Kobo ae — Ferry III., deep - - - - - 2°5 9,100 140 — 
27 Mar. ,, — Ferry III., left bank - : - 295 — 900 — 
ZT ATA 9 _ Ferry III., right bank - - - - 2°5 — 5,200 = 
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BACTERIOLOGICAL Examination of the River SEVERN at UFFINGTON FERRY. 





























Number B. Coli B. Enteritidis 
Date. Date. a Distance. of ~ Communis Sporogenes 
Bacteria 
per ¢.c. per c.c. in 1 cc. 
Miles. 
15 Noy. 1899 | 1.10 p.m. | Uffington Ferry, midstream, deep - 4°75 33,400 150 Present 
1a Nove, 1.10 p.m. | Uffington Ferry, right bank, deep - 4°75 — 420 Present 
1b Nove &,, 1.10 p.m. | Uffington Ferry, left bank, deep - - 4°75 40,000 - file af eae Present 
11 Jan. 1900 | 10.50 a.m. Above Uffington - + - - = -- 6,670 70 sas (less ‘han 
11 Jan. = 11 a.m. | Below Uffington - - - - - 5° 3,050 80 — 
14 Mar. ,, — Above Uffington - - - + - — 2,080 78 Absent 
30 Mar. ,, = Above Utlington - - - - = _ 2,350 117 Present 
26 April ,, — Uffington, mixed - - - = - = 9,340 60 Absent 
26 April ,, — Uffington, midstream - - ey = —_ 4,540 - ; wo Present 
17 May. - ,, = Uffington - - - - - - — 4,800 50 Absent 
14 Ang. = Uffington, surface =} = -. — 9,400 . 88 Present 
14 Aug. ,, — Uffington,deep - - - = - = 10,400 53 Present 
25 Sept. ,, = Uffington,surface - - - = - — 82,500 236 _ 
25 Sept. ,, ~ Uffington, deep - : - : - — 115,800 277 — 
18 Oct. ,, os Uffington, surface - - - < - — 15,600 490 Present (?) 
18iOctne -;, _- Uffington, deep ~-- =) »- Waa - — 6,2 550 Present (?) 
7Dec. _ ,, — Uffngton,surface-  - - = - a oe 30 aa 
TDe «5 — Uffingtgn,deep - «; * *'. QUGs - — = 70 = 
11 Jan. 1901 | 10.50a.m. | Below Utfington S. Sa [yal “aie is — 3,050 80 Absent (in 0°01 
18¥eb. ,, — Uffington, surface - - - - - — 3,300 30 Mang _ 
18 Keb — Uffington,deep - - + « - aH 2,600 70 a 
12 Aprile’, 845 a.m. | Uffington - - - - - a — 3,400 115 Absent 

















Thermophiliz 
Bacteria. 
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TABLE VEL 


BACTERIOLOGICAL Examination of River SEVERN at AtcHam Brince. 


















































Number B. Coli B. Enteritidis ~ 
a= Date. Time. ee eee ; of ‘Thermophilic 
me Distance. Communis sporogenes 
Bacteria, Bacteria. 
per ¢. c. per C.c. in 1 eic. | 
i 
Miles. 
or 1899 | 12.40 p.m. | Atcham bridge, midstream, surface - 9 ee, 50 Absent = 
15 Nov. ,, Fe Fi Atcham Bridge, right bank, surface - 9 28,000 10 Absent a 
15 Nov. ,, . * Atcham Bridge, left bank, surface - 9 28,400 100 Absent sie 
18 Nov. , 10.45 a.m. | Atcham, midstream - - - 9 ~ 53 Present (less than _ 
10). 
48 Nov. , A, - Atcham, right bank - - : - 9 _ 40 Absent -- 
11 Jan. 1900 - ; 12.15 p.m. | Above Atcham . =o. = ATL = 8°5 1,900 20 Fresent (less than = 
10). 
llJan. 12.25 p.m. | Below Atcham = - : - = 9°2 2,100 57 Present (less than _ 
10). 
‘14 Mar. ,, _ Atcham - - - - - - - 9 1,410 13 Absent 5 
30 Mar. ,, —~ Atcham - - - : - : - 9 1,650 11 Present 7 
30 Mar. ,, _ Below Atcham - - - : “ 9 ath thn we oe 
aApr. ,, _ Atcham - - - - - : = 9 2,470 29 Absent 29 
26 Apr. ,, 9 a.m. Atcham, mixed - - spaitee = 9 3,820 3 Present = 
26 Apr. ,, os Atcham, midstream - - - - 9 2,750 9 Absent 2 
‘26 Apr. ,, » ASLO RA ES ID | 9 2,900 16 Peptone 5 
WMay sy, — 
Us Aug. _ Atcham, surface - - - - - 9 10,900 37 Absent 3 
Us Aug. ,, _ Atcham, deep = : - - - 9 7,700 64 Absent 5 
25 Sept. ,, _ Atcham, surface - Soh fh 8 nel ese aly = 9 36,100 124 — = 
25 Sept. ,, — Atcham, deep Bats. A MENTS 9 35,100 Ca ae i = bes 
48 Oct. ,, — Atcham, surface - - - = - 9 13,500 83 | Absent — 
M8 Oct. ,, _ Atcham, deep - : - - - 9 13,600 117 Present (?) it 
aE DEC. —_— Atcham, surface - Ss aris 9 - 32 ~ —_ 
DES. —_ Atcham, deep - - - - - 9 _ 26 — -- 
U1 Jan. 1901 - | 12.25 p.m: |. Below Atcham - - - - - 9°2 2,100 57 Absent (in 0°1 ¢.c.) a 
| 
U8 Feb. ,, _ Atcham, surface - - - - - 9 8,400 11 | = x3 
f8 Feb. ,, — Atcham, deep - - - - - 9 59,000 10 — — 











ER REA RA ST TET SRA AS SS ES SRE SS EES ES EE SPEEDS EST. SA AOS SS 
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TAs By ey ate ie 


BacTeRroLocicaAL Examination of the R1rvER SEVERN at CRESSAGE 












































Number B. Coli B. Enteritidis 
. of , Thermophilice 
Date. Time. ; _—_——_—- Distance. Communis Sporogenes 
Bacteria ; Bacteria. 
per ¢.c. per c.c. in 1 ¢.c. 
Miles. 

18 Noy. 1899 | 11.30 a.m. | Cressage, midstream - : - — _ 73 Present (less than _ 

18 Noy. ,, Sse: Cressage, right bank ae oles — - 70 Present (ess than — 
1Jan. 1900 | 2.40 p.m. | Cressage - & = - - - - 16 3,940 40 Absent — 
L¥eba. 3 11.45 a.m. | Cressage Bridge, banks - - cs - — 1,185 25 Absent (in 0°1 c.c.) _ 
IFebs pl aeiCressage Bridge, middlegiy:-ls smn 1,070 76 Absent (in 0°1 c.c.) — 

I Heb. %, 12.45 p.m. | Cressage, banks - - e - : — 1,935 17 Absent (in 0°1'c.c.) —_— 
“Keb. eeies » Cressage Bridge, middle - - - — 1,570 29 Absent (in 0°1 c.c.) — 
AEB 1.45 p.m. | Cressage Bridge, banks- - ~- : _ 1,125 44 = a= 
1 Feb. 5; (Aveta Cressage, middle - - - - ae 2,040 25 — - 

1Feb. , | 2.45 p.m. | Cressage, banks - - - : - 1,405 35 = = 

i Reb: ,; | oy nN; Cressage,middle - - - - - — 1,540 42 _ — 
iFeb. ,,  |825 p.m. "\Cressage, banksy - - -t =| — 1,910 22 Absent (in 0°2 ¢.c.) - 
TReD Ses, aleeiss ¥ Cressage, middle - - ae - _— 3,870 33 Absent (in 0°2 c.c.) = 
7 Bebe “ss | 4.15 p.m. | Cressage, banks - - - - - _ 1,740 27 = = 
Leb: 34; 5 nets Cressage, middle - - - - > _ _ — — — 

ideM arn _— Cressage-  - - > 2 - - _ 2,490 46 Absent Overgrown. 
30 Mar. ,, = Cressage - - - - C - - _ = 15 Absent 10 . 
123A DYSN tes 340 p.m. | Cressage - - - . - - : — 3,100 48 Absent st 
26 Apr. ,, 9 a.m. Cressage, mixed - : . - = — 5,100 3 Present — 
26 Apr. ,, ; | Cressage, midstream - - - - — 9,600 23 Present 14 
AT Mayes, tie: ee Cressage- - - - -08e - _ 1,010 9 Absent 6 
31 May ,, | — | Cressage (above Bridge) Se eS eet — 1,866 15 Acid 5 
if Aug. ;; — | Cressage,deep  - - - - > = 3,350 48 ; Present 13 
14 Aug. ,, — | Cressage, surface - - - - - = 9,850 75 Present 10. . 
25 Sept. _,, _ Cressage, surface - - - - - _ 22,200 21 = 

25 Sept. ,, — Cressage,deep - - - - - ie 12,600 1 (in 3 c.c.) — mo 

18 OcteS vs a Cressage, surface - - : - - — 16,400 _ Present (?) 5. 

18 Oct. ,, — Cressage, deep - - - - >| — 10,300 — Present (?) 4 
7 Decwar _ Cressage, surface - - - - - _ —— 100 — = 
7 Dec. , _ Cressage, deep - -~ - = -[ 9 = = 30 _ _ 

18 Feb. 1901 — Cressage, surface - - - -  - 6 Gesch! 3,900 10 a = 

PS Mepi — Cressage, aeep 2 ° = - = —_ 3,400 30 — —_ 











TABLE IX. 


BACTERIOLOGICAL Examination of River SEVERN at SHREwsBuRy and Below. 


























Number B. Coli 
B, Enteritidis 
Date. Time. Place. Distance. 2 Communis ; 
Bacteria Sporogenes. 
per cic. per ¢.c. 
i ‘ 
Miles. & 
10 Nov. 1899 | 2.15p.m. | Waterworks - - 5 ten tes — 280,000 Absent in °01 c.c. - | Present in 1 c.c. 
Wielutiaitridie til aisy fs. Mutiis shee 0r4 420,000 ‘5 : - | Absent in 0°01 c.c. + 
Ferry I, midstream - - - - 0°6 434,000 ” » 2 ” ” 4 
Ferry I, shore - - - - - ‘ _ 51,000 “5 ” - ” 2 J 
Ferry II, midstream - - - - os 53,000 ” » : ” ” 4 
English Bridge, midstream - -  - 16 270,000 : oA tage _ | 
English Bridge, shore - - : - — 365,000 ” » = ” 7 m 
Ferry Yl, midstream - - - - 2°5 213,000 i = : 5 » : 
Ferry III,shorebank - - - - tele 30,000 ‘ - is a 2 
Uffington Verry - - - - - 4°75 51,700 % ” ; ” ! 
2.20p.m. | Atcham Bridge - + - - - 9 95,000 LOO pene-c. ya = ” Pa 
Height of river at Cherry Orchard Ferry, 10 feet 3 inches. In flood. 
x, 





Date. 


15 Nov. 1899 


BacTERIOLOGICAL Examination 





Time. 


PLACE. 





11.30 a.m. 


11,35 a.m. 


12.5 p.m. 


12.15 p.m. 


1.10 p.m. 


12.40 p.m. 





Waterworks - - 


Midstream, surface 


Midstream, deep 
Left bank, deep 


Ferry I. - : : 


Midstream, surface 


Midstream, deep 
Right bank, deep 


English Bridge - 


Midstream, surface 


Right bank, surface 


Left bank, surface 


Ferry III. - : 
Midstream, deep 


Midstream, surface 


Uffigton Ferry - 
Midstream, deep 
Right bank, deep 
Left bank, deep 


Atcham Bridge - 


Midstream, surface 


1 


Right bank, surface - 


Left bank, surface 
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TABLE X. 





Distance. 


Miles. 

















of River Severn at SHrewspury and Below. 





Number of 


B. Coli Communis 





B. Enteritidis 











Bacteria per c.v. | per c.c. | Sporogenes, in 1 c,.c 
| 
15,000 100 Absent, 
26,700 t 100 Absent, 
62,000 107 Absent. 
= 137 * Present. 
20,000 100 Present. 
50,000 Absen5 *Present. 
130,000 143 *Present. 
43,400 1,067 Present. 
21,700 150 *Present. 
26,700 Not found in ;3,¢.c.| *Present. 
| 
31,700 200 *Present. 
33,400 150 | *Present. 
— 420 *Present. 
40,000 Doubtful if pre- | *Present. 
sent ai all. 
— 50 | Absent. 
| 
28,000 10 Absent. 
| 
28,400 100 Absent. 











- The river was no longer 


* Less than 10 per «.c. 





muddy. 


SOU a rd 0 & 


Height at Cherry Orchard Ferry, 5 it. 5 in. 


t Pro*sably under-estimated. 


BAcTERIOLOGICAL Examination of River SEVERN at SHREwsBURY and Below. 








8 Nov. 1899 9 a.m, Above Asylum outfall 20 yds. - — = 13 Absent. 
9.30 a.m. Below Asylum outfall - - - — — 22,630 a (more than 
= Waterworks -~ - - = — — 30 Absent. 
9.50 a.m. Ferry I., midstream = - - - — = 250 ae (less than 
10°5 a.m. English Bridge - - - - — - 670 Caines (more than 
10°15 a.m. Ferry If. - - - - - — —~ 747 ere (more than 
10°45 a.m. Atcham, midstream = - - - — _ 53 i (less than 
a Atcham, right bank - - - = — 40 Absent. 
11.10 a.m. RiverMeole - - - - - — — rong Oy oan Absent. 
11.30 a.m. Cressage, midstream - z 4 — — 73 eins (less than 
— Cressage, right bank — - - - — a 70 Si (less than 
12 noon Cressage, brook - eae - — — ' 17 Absent. 
12.15 p.m Conduit (drinking), Shrewsbury : — se 2 Absent. 
1.45 p.m Tap water, Shrewsbury - - — Ss ( 3 rp Absent. 


























Height of river at Cherry Orchard Ferry, 3 ft. 10 in. 
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TABLE XIL 


BACTERIOLOGICAL Examination of River SEVERN at SHREWSBURY and Below. 

















= - 
ma. | tim Puce Dam | ac «(ieee 
Miles. 

11 Jan. 1900 - 9 a.m. Waterworks - - - - : - 0° 2,400 17 Absent. 

9.10 a.m. Ferry I. - - - - - . - 0°6 2,770 50 *Present. 

9.35 a.m. English Bridge - - - : - 16 3,110 60 *Present. 

10 a.m. Ferry III. - - - - : - 2°5 2,200 80 *Present.. 

10.50 a.m. Above Uffington - - - - - 4°5 6,670 70 *Present.. 

11 a.m. Below Uffington - . - - - 5° 3,050 80 *Present.. 

11.35 a.m. Above Preston Ferry - - - , _ 3,540 90 *Present.. 

12.15 p.m. Above Atcham - - - - - 8°5 1,900 20 | *Present.. 

12.25 p.m. Below Atcham - - - - - 9°2 2,100 57 | *Present.. 

| 1.5 p.m. Inflow, River Tern - - - - 10°5 4,910 60 *Present. 

1.25 p.m. Below Wroxeter - - - - - 11°5 3,300 20 | *Present.. 

1.55 p.m. Inflow, Cound Brook - - - - 12°8 — | 14 . *Present.. 

2.5 p.m. Above Cound: ) |=) u-pal= a -aaE 13°4 5,400 | 14 Absent. 

2.10 p.m. Below Cound - - - - - - 13°6 4,750 50 Absent. 

2.40 p.m. Crossage cof 8 GO =) ee 16° 3,940 40 Absent. 




















The river was in flood and turbid. Samples were taken from a boat drifting with the stream. Height at Cherry Orchard Ferry 9 ft. 5 in. 
* Less than 10 per c.c. 


DPABiE AT Id 


BACTERIOLOGICAL Examination of RIveR SEVERN at CRESSAGE BRIDGE. 


























Right Bank. Middle. Left Bank. Average. 
é ay a ae B. Enteritidis 
Date. Time. i 
B. Coli B. Coli B. Coli B. Coli ‘ Sporogenes. 
Communis| Numbers. | Comminis Numbers. | Communis | Numbers. |Communis | Numbers. 
per c.c. per c.c. per ¢.¢c. per ¢.c. 
1 Feb. 1900 | 11.45 a.m. 24 1,000 70 1,070 25 1,370 42 1,146 Absent in 071 c.c. 
12.45 p.m. 17 2,600 29 1,570 16 1,270 21 1,813 Absent in 071 c.c. 
1.45 p.m. 45 1,150 45 2,040 43 1,100 44 1,430 Left bank : atypical. 
2.45 p.m. 20 1,140 * 42 1,540 50 1,670 37 1,450 Left pe : present 
in 1 c.c. 
3.15 p.m. 13 1,750 33 3,870 80 2,070 25 2,563 Absent in 0°2 c.c. 
4.15 p.m. 27 1,740 Le os = aS [$s at = 
i Average - 24 1,528 45 2,018 33 1,496 34 1680 





























River swollen and turbid. Height at Cherry Orchard Ferry 5 ft. 3 in 
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TABLE LXLY, 





BacTERIOLOGICAL Examination of River SEVERN at SHREWSBURY and Below 

















Date. PLACE. on foe ito B. Coli Communis B. Enteritidis Thermophiles 
per c.c. | per c.c, | Sporogenes per c. per e.c. 
A tthe ty 

a4 Mar. 1900! Waterworks - - - . . .- = pire - 700 72 Absent 8 
Drain entry - - - - - - my hs - 3,470 127 | Present 3 

Sewer entry - - - - - - - - - 3,250 176 Present 5 

FerryI. - - - - - - - - - - 6,100 60 Present 3 

(probably too low.) 

English Bridge - - - - - - - - - 6,200 491 | Present 7 

| Ferry II. - - - - - - - - : - 5,900 317 Present 4 

Just above municipal boundary - - - - 4,700 195 Present 2 

Ditherington sewer - - - - - - - - 9,640 97 Present 31 

(perhaps too high.) 

Land drain, left bank, above Penley Rough - - - 3,200 Absent Absent 50 

Land drain, right bank, opposite Penley Rough - - 2,600 Absent ° | Absent 10 

Above Uffington - - - - - - - - 2,086 78 Absent | 4 
| Land drain above Uffington, left bank - - - . 754 Absent Absent | Overgrown. 

| Mill Brook at Uffington, left bank - - - - . 1,390 16 | Absent 14 

Land drain, right bank, Ford - - - - - - 1,090 Absent | Absent — 

| Land drain - - - - - - - - - 1,060 Absent | Absent 34 

Land drain, right bank, railway bridge - - - - 2,080 Absent | Absent 2 

Land drain, municipal boundary just below Preston - 1,570 25 | Present is 

Atcham - - - - = - - - - - 1,410 13 i Absent 5 

Land drain below Atcham - - - - - - 1,260 Absent | Absent { 11 

River Tern - - - - - - - : - 1,230 2 Absent 16 

Land drain, Bell Brook - - - - - - - 829 Absent Absent 16 

Land drain below Wroxeter_ - - : - - : 350 19 Absent 16 

Cound Brook’ - - - - - - - - - 880 i Absent 5 

Above Cound - - - - - - - - - 2,310 22 Absent 3 
Cressage- - - - - - - - - - 2,490 46 Absent 5 




















The river, clein at the Waterworks soon became dirty in the town, particularly below the railway bridge, and remained go till near Uffington. 
Fxcept single houses, no evidence of pollution was seen. In the town itself no feecal matter was observed in the river, but near Pineapple Farm .and 
below, at about 10°37 and 10°55 respectively, the boat passed through zones containing considerable fecal matter. Height at Cherry Orchard Ferry, 





























3 ft. 3 in. 
ee Ee eee eee 
- TABLE XV. 
BAcTERIOLOGICAL EXAMINATION of River SEVERN at SHREWSBURY and Below. 
Date. Place. | a Cotsmanis “Sporogenes pee 
er ‘cle, per c.c. per c.c. 
30 Mar. 1900 | Above Asylum - - : - - - - : - 900 2 Absent 5 
Fifty yards below Asylum right bank  - : - - 3,700 677 Present 3 
DOVE) WabEnWwOrks =) =) = = = 2 Fae 1,230 87 Present 5 
Bed of River at Waterworks - - - - - Siilii-as - - 167 Absent 0 over. 
Waterworks : - - - - - - - - 680 42 Absent 10 grown 
Bed above Welsh Bridge - - - - = = Ya 2 - 1,450 per grm. | Present (in 0°5 c.c-) ca. 100 
Beriv Ua: os = BRE OU Oa oian met wear 3,000 130 Absent 9 
English Bade - - - - - - - = 6,400 310 Present (in 0°1 c.2.) 12 
TEQHIAy LiRlo To 75 (RR Rs Sc 5 nn a se 3,900 208 Absent (in 0°5 c.c.) 10 
Otunicipal Boundary =) oes ee 4,700 250 Present Cloud. 
Above Uffington - - - vet - - = 2,350 117 Present 11 
320 4 Absent 0 
Land drain, left bank - - - - - - - 110 Absent Abzent 
Land drain, Burtons - - - - - - - 965 Absent Absent 12 
CCHAMIMMe Ce eM EST ets Pe 1,650 il Present 7 
Below Atcham - - é = 3 a 5 = e as eS es 2 
Sewer of Atcham Workhouse Ses ae bre es = 255,500 19,440 Present 40 
Wroxeter - - i) - < 3 = = 1,260 6 Present 13 
Land drain, Coton’s - - - ‘ - - - - 110 Absent Absent 0 
Land drain, right bank, Lower Cound Farm +- - - 610 Absent Absent 5 
Above Cound - - =i) \ 5s - - - - - 3,860 9 Absent 4 
Below Cound - - - - - - - - - 2,720 15 Absent 6 
Cressage - - - - - - : - - -| - - - 15 Absent 10 





The river a little higher than before. It looked somewhat dirtier everywhere, and although fairly clear above the Asylum outfali, 
below this solid fecal matter and paper could be recognised right down to the intake of the Municipal Waterworks. Throughout the 
town fecal matter, &c., could be observed, but the river is particularly dirty just beyond the Footbridge. Zones of sewage were met with 
as far as Monksmoor, and paper was seen even some distance below Atcham. Height at Cherry Orchard Ferry, 8ft. Ein. 


6128. Q 








BACTERIOLOGICAL Examination of River SEVERN at SHREWSBURY and Below. 
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TABLE XVI. 








Number 
Date. Time. Place. of Bacteria 
per c.c. 
12 April 1900 8.45 a.m. WATER 

Above Asylum outfall - - - - 390 

200 yards below, right bank - . 2,500 

200 yards below, left bank - - - 365 

400 yards below, left bank (Stagnant 1,400 

hows Wabtworkay, Aco e Aes 610 

At Waterworks’ - - - - - 430 

Ferry I. - - - = > - - 1,400 

English Bridges - - - - - 5,200 

Bay below Railway Bridge - - - 9,000 

Ferry III. - - - - - - 2,770 

Ditch at Fever Hospital - - - 1,950 

Uffington - - - : - - 3,400 

? House drain, above Railway Bridge IT. 170,000 

Land drain just above Railway 1,160 

Bridge II. 

Atcham - - - - - - 2,470 

Drain in Atcham - - - - - 14,250 

Atcham Workhouse sewer - - - 320,000 

Above Cound - - - - - - 3,550 

Drain, Cound Inn - - - - - 3,570 

Below Cound Inn - - - - - 3,150 

3.40 p.m. Cressage - . : - - - - 3,100 














B. Coli Communis 


B. Enteritidis 





per c.c. Sporogenes per c.c. 
1 Absent 
1,130 Absent 
Absent in 1 c.c. Absent 
100 Absent 
16 Absent 
34 Absent 
93 Absent 
573 Absent 
173 Absent 
170 Absent 
6 ee 
115 Absent 
433 Absent 
73 Absent 
29 Absent 
160 Absent. 
11,080 Present (in 0'1c.c.) 
44? Present 
Doubtful, probably Absent 
absent. 
15 Absent 
48 Absent 








Thermophiles 
per c.c. 


2 
2 
Spreading. 


Pe NW SOS w& 


13. 


> Oe mw 


The river was higher than on March 30th, and the current considerably more rapid. As a whole more muddy, but not so obviously sewage 
Below Atcham a sewer containing a luxuriant growth of 


polluted. No fecal matter seen below the town, nor very far below Asylum sewer. 
sphaerotilus was discovered, 


e 


BACTERIOLOGICAL Examination of Rrver SEVERN at SHREWSBURY and Below. 





TA Be VoL 


























Number | B, ColiCommunis | _B. Enteritidis Thermophiles 
Date. Time. Place. of Bacteria 
per e.e. per c.c. Sporogenes per ¢.c. per ¢.c. 
z6 April 1900 9 a.m. Above Asylum, mixed - - - - 865 3 Absent 2 
100 yards below Asylum, mixed - - 2,400 65 Absent 1 
Waterworks,mixed - - - - 1,890 23 Present — 
Waterworks, midstream - - 974 31 | Present 
Ferry I., mixed - - - - - 12,570 148 i Absent Z 
Ferry I., midstream = gb > 5,100 88 Absent = 
English Bridge, mixed - - - - 11,040 45 Present oo 
English Bridge, midstream - - - 18,640 65 ? Present 6 
Stagnant Bay below Railway Bridge - 13,800 53 Present 6 
Ferry III., mixed - - - - - 16,240 45 Absent a3 
Ferry III.,midstream - - - - 6,500 Absent in te.c. Present & ) 
Stagnant Bay below “Canal Bridge” - 9,920 45 Absent 2 ; 
Uffington, mixed - - - - - 9,340 60 Absent 9 
Uffington, midstream - -~ - - 4,549 5 Present = 
Atcham,mixed - - - - - 3,820 3 Present — : 
Atcham, midstream - - - - 2,750 9 Absent 2 fi; 
| Atcham Workhouse sewer - -~ - 270,000 100 Present 23 ; 
400 yards below sewer - - - 3,400 Doubtful, probably Present: 8 
| Above,Cound, mixed - - - - 6,470 peri Atypical 2 
Above Cound, midstream - See 2,200 5 Absent = 
Below Cound, midstream = - = a= 6,100 15 Present 4 
Cressage, mixed - - - - - 5,100 3 Present 
Cressage. midstream -— - - 9,600 23 Preseat 14 
|: 


River about normal height. At 10.30 p.m. on the 25th inst. about two gross red corks thrown over Welsh Bridge. On the following day the last 





cork was seen in the stream just below Preston Ferry. Height at Cherry Orchard Ferry 2 ft. Qin. 
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TABLE-X VIIL 


BACTERIOLOGICAL EXAMINATION of RrvER SEVERN at SHREWSBURY and Below. 





Date. Place Number of B. Coli Com- B. Enteritidis Thermophiles 
¥ Bacteria perc.c.| munis per c.c. iSporogenes c.c. per c.c. 



























































17 May 1900. 
Above Asylum outfall - - - eta: - - 130 Absent Absent 6 
Opposite Graserhill- - - - - - - .-{| (Liquefied) 23 Absent 3 
ieFerry Fo = 4 sete A sim fs “Pe taes 8,340 100 Pepton 9 
| English Bridge - = - a as ee oh | Siew s 9,000 320 Pepton 5 
| Ferry III. - - - - - - - - - - 8,500 247 Present 11 
ES Se 4,800 50 Absent 4 
Atcham - - - - - - - - : - 2,900 16 Pepton 5 
?Sewer (Below Workhouse sewer) - - : - - 8,300 32 (.01 c.c.) atypical 7 
Cound - - - - - - : - - - 1,360 15 Present 8 
Cressage - - - : - - - - - - 1,010 9 Absent 6 
Above Eye Farm - - : - : : - - 4,500 11 ae 2 
Sheinton Brook - 4S Sa ics apes a. 34 3 Absent 18 
Mary’s Dingle Brook- - - - - : - - 1,500 Absent Absent os 
“Abbey” Brook see) = a 5 : Syeee!= 840 9 Pepton 25 
MarnWOOG M00 Gey ssesteetee ree Tia A me ly ae 170 8 Absent 7 
Tronbridge - - - - - - - - - | (Liquefied) a Absent 1 
Height of river at Cherry Orchard Ferry, 3 ft. 1 in. 
Tee Bele He Rex, 
BAcTERIOLOGICAL EXAmInaTION of River SEVERN at SHREWSBURY and Below. 
Date, | Time, Puc, EEE RAI Sent  Rccantater mae 
31 May 1900. 9 a.m. 
Cressage Brook - aay - 2,600 43 Pepton 19 
Cressage (above Bridge - - - - 1,866 15 Acid 5 
Land drain - - - - - : 303 44 Absent 2 
River (at same spot) = - - - - 741 7 Acid 8 
Brook (? Belswary, Pyne Hall) - - 823 26 Present 1 
Brook below Eye Farm - - - - 10,566 10 Acid 8 
Sheinton Brook’ - : - - - 763 10 Acid 11 
Mary’s Dingle Brook - - - - 915 97 Clot 3 
(two plates only) 
2,366 12 Acid 4 
i Holy Trinity Brook - - - = 4,320 41 Acid 26 
(one plate only) 
“Abbey” Brook — - as - - : 1,502 9? Present 13 
River at “Abbey” Bridge - - - 2,243 16 Absent 1 
Buildwas Junction Brook - - “ 5,378 437 Pepton 23 
Marnwood House Brook - - . 2,800 258 Absent 1 
(one plate only) 
Strethill Farm drain - - - - Liquefied. 2 Pepton 2 
Cesgpool Overflow (A.E. Bridge) - 4 ero ees Apparently absent AV WES | 45 
River (Opposite Severn House) - - 120,300 Sa Pepton } 5 
Sewer (just below this point) - = 120,300 3,800 Present -06 C.e. 
Millsluice - - sch Si ode Si a aie 14,830 241 Absent | 0 
Tronbiidge = - - - ae oP - Liquefied. Doubtful. Present 1 




















Large sackful of white corks thrown over Cressage Bridge at 10.30 p.m. May 30th. Last cork seen at Ironbridge (the end of journey). 
jieight at Cherry Orchard Ferry 2ft. 2in. 
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TABLE XxX. 





BACTERIOLOGICAL EXAMINATION OF RIVER SEVERN AT SHREWSBURY and Below. 


Number of B. Coli 








Date Place. Bacteria » Communis a aes CO Shr Heke 
per c.c. per c.c. Sporogenes. per c.c. 

11 July 1900 | Above Asylum, surface - - - - - : - 51,700 Absent ; Clot — 
Above Asylum, deep Sie - - ones — lin3c.c. — a 
Just above Waterworks - . . - - - - 47,000 lin 3c.c. ~ a 
Waterworks, surface eta - ul Ls - 51,470 *469 Clot _ 
Waterworks,deep - - - * +e 2 e+ = _ 99,870 995 Clot — 
Ferry I., surface - : - - - . - : 1,513,340 1,100 Present ant 
Ferry Il., deep - - - - - - - - . 1,540,000 430 Clot _— 
Bay below Ferry I. - S iadit= - oe - 2,520,000 810 Peptonised —_ 
English Bridge, deep : - - - - - - 800,000 760 Absent 
English Bridge, surface - - - - - : - 1,232,000 370 Present = 
Ferry III., deep : - : . - . : : 941,000 573 Clot —_ 
Ferry III., surface - - : - Str )> : - — _— Absent — 
Uffington, surface - - - - - - - : 200,000 332 Clot = 
Uffington, deep - - - - - : - - - 193,400 269 a aes 
Drinking Water, Shrewsbury - - - - - - 100 Absent Absent =e 





* Numbers probably much too high. 


The river was rather low. Mr. Kershaw’s measurement gave a total of 112,008,000 gallons per 24 hours. Many of the sewer openings were only 
just under water, and the turbid stream issuing from them could be traced some distance. Many yellow corks (thrown in 17th May) were seen at 
various points along the whole course. Height at Cherry Orchard Ferry, 1 ft. 8 in. 


TABLA XX. 


BACTERIOLOGICAL EXAMINATION OF RivER SEVERN AT SHREWSBURY and Below. 

















Number of B. Coli B. Enteritidis Thermophiles 
Date. Place. Bacteria Communis Sporogenes 
per c.c. per c.c. per ¢.c, cea 
14 Aug. 1900] Above Asylum, surface - - = = « «  « 1,920 3 Absent : 1 
Above Asylum, deep es nn 5,850 6 a 7 
Waterworks, surface - - - . - - - 6,700 64 Absent 12 
Ferry I., surface - = = = ae : z 34,100 280 Absent Bek 
Ferry I., deep - E 2 c - - - - - 27,700 259 Present 1 
English Bridge,surface - - .- = - = je 34,500 271 Present 5 
English Bridge, deep ey ae pee - ae 17,300 337 , , Present 3 
Ferry III., surface - . - - - : - - 29,200 353 Absent 2 
Ferry III., deep ee megs, BE eee. 28,800 278 Absent 4 
Uffington, surface - - - - cae ee Pes 9,400 88 Present 5 
Uffington, deep - : Pen - eS - 10,400 53 Present 4 
Atcham, surface oe CM Re OES yee ts 10,900 37 Absent 3 
Atcham,deep - - : - - - . - - 7,700 Pla Absent 5 
Cound, surface - ° - . - - - - - 10,500 59 Absent 2 
Cound deep. sje stele gee) eee ei ies 8,000 _ 59 Absent 14 
Cressage,surface + - - + + - -«- « 9,850 75 Present 10 
Cressage,deep - - - : : - - - ~ 3,350 48 Present 13 
Sheinton Brook Cae PEO Re EE | eg cd 8,100 80 Present 9 
Mary’s Dingle Brook - - = - c z = 3,250 8 Absent °* 30 
Above Ironbridge, surface S Eek Te be ee a 10,200 91 Present 3 
Above Ironbridge, deep - - : - - - . 5,300 91 Present 6 
Tronbridge;surtace ne [= tien = ae ee 5,400 28 Present 12 
Ironbridge, deep - - - - - - - - 6,200 107 Present 10 











Uiver had been in fiood a few days previously and the water was still muddy. Cross-section samples. Height at Cherry Orchard Ferry, 3 ft. 5 in. 


re 
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TABLE XXITl 





BACTERIOLOGICAL Examination of River SEverN at SHrewspury and Below. 


Neen ee nn rn eee 


Date. 





25 September 1900. | Above Asylum, surface 


Above Asylum, deep 
Below Asylum, surface 
Below Asylum, deep 
Waterworks, surface 
Waterworks, deep - 
Ferry I., surface - 
FerryI.,deep - - 
English Bridge, surface 
English Bridge, deep 
Ferry III., surface - 
Ferry III., deep - 


Uffington, surface 


Uffington, deep - - 
Atcham, surface Ns. 
Atcham, deep - - 
Cound, deep - - 


Cressage, surface 


Cressage, deep - - 


Place. 


Number of 


’ Bacteria per c.c. 


- 17,500 
- 44,700 
- 40,400 
- 19,200 
. 64,500 
- 39,000 
- 58,000 
- 48,600 
- 32,000 
- 36,700 
- 48,000 
- 57,600 
- 82,500 
- 115,800 
- 36,700 
- 36,100 
- 13,900 
: 22,200 
- 12,600 


B. Coli Communis 
per c.c. 


Absent. 
1 (at least.) 

620 
166 
27 

Present. 
£00 
460 
312 
540 
905 
1,000 
236 
277 
124 


21 


Pini3 ccc: 





River at lowest level yet examined. 


Height at Cherry Orchard Ferry, 1 ft. 5 ins. 





ee Dada) XK Sod LK, 


BACTERIOLOGICAL Examination of River Severn at Shrewsbury and Below. 














Date, Place. OG he) RO ag Mercere acti 
8 Oct. 19C0 | Above Asylum, surface - - - : 5,700 26 Present (?) 9. 
Above Asylum, deep - - - - - 3,750 19 Absent — 
Below Asylum, surface - - - - 15,500 190 Present (?) — 
Below Asylum, deep - - - - - 9,400 130 Present (?) ut 
| Waterworks, surface Ste - 4,300 103 Absent — 
Waterworks,deep - - - - 38,250 111 Present (?) 4 
Ferry I., surface > > ee - 7,900 200 Present (?) = 
Ferry I.,deep - : - - - 6,800 300 Absent J 
English Bridge, surface - - - 22,556 700 Absent os 
English Bridge, deep - - - 10,500 550 — _— 
Ferry III., surface - - - - 21,900 400 Present (?) — 
Ferry III., deep - - - - - 14,900 250 Absent a 
Uffington, surface - - - * 15 600 490 Present (?) 1 
| Uffington,deep- - - - : 6,200 550 Present _ 
Atcham, surface Cee - 13,500 83 Absent == 
Atcham,deep -— - - - - 13,600 117 Present (?) 
Atcham sewer - - - - 210,000 = Present (?) 3 
Cound, surface - - - - 31,900 a Absent 
Cound,deep-~ - - - - - 10,600 a Fresent (?) — 
Uressage, surface - - - - 16,400 _— Present (?) 5 
Cressage, deep - - - - - 10,300 = Present (? 4 

















River going down after flood ; consequently everywhere rather muddy. 


t Cherry Orchard Ferry, four feet. 


Bile Sait Agar used. Medium too alkaline fcr accuracy. 


All were atypical where (?) is appended. 


Cross-sections, superficial and deep, were taken simultaneousiy. 


He ght 
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TABLE X X1V. 


BACTERIOLOGICAL Examination of River SEVERN at Shrewsbury and Below. 











Date. 


7 December 1900 - 


Place. 


Above Asylum, surface 
Above Asylum, deep 
Below Asylum, surface 
Below Asylum, deep 
Waterworks, surface 
Waterworks, deep - 
Ferry I., surface - 


Ferry I., deep - - 





B. Coli Communis 
per c.c. 





- 


English Bridge, surface - 


English Bridge, deep 
Ferry III., surface - 
Ferry III.,deep - 
Uffington, surface - 
Uffington, deep 


Atcham, surface - 
Atcham, deep - - 
Cound, surface - 
Cound, deep - - 


Cressage, surface - 


Cressage, deep 


Atcham Sewer - 








The river was in flood ; higher than on 11th January 1900; most of the gelatine plates unfortunately liquefied, so that no reliable counts could b 
made. Height at Cherry Orchard Ferry, 10ft. 10ins. } 

No sphaerotilus seen in Atcham sewer. 
Volume 1,054,944,000 gallons per 24 hours. 


5th January 1901. 





DAD DE aay. 


BacTERIOLOGICAL Analysis of Streams entering RIVER SEVERN. 





Date. 





18 Nov. 1899 
14 March 1900 
14 March 


14 March ,, 
17 May 5 
17 May » 
17 May te 
31 May # 
31 May 
31 May 
31 May 
31 May 


14 Sept. 


»” 


4 Sept. 


River Tern - - - 
Mill Brook, Uffington - 
River Tern * - - 
Cound Brook* - - 
Sheinton Brook - - 
Mary’s Dingle Brook - 
Mill Brook, Buildwas - 
Cressage Brook - - 
Brook, Eye Farm - - 
Brook, Belsway Pyne Hall 
Sheinton Brook - : 
Mary’s Dingle Brook - 
Holy Trinity Brook - 
Mill Brook, Buildwas 


Buildwas Junction Brook 
Sheinton Brook - - 


Mary’s Dingle Brook - 











ean et B. Enteritidis 
Number of Communis 
Bacteria. Sporogenes. 
per ©.c. per c.c. 

— ? any in1c.c. - — 
1,390 16 — 
1,230 2 = 

880 1 _ 

34 3 Absent. 
1,500 Absent Absent. 

840 9 us 

2,600 43 _ 
10,566 10 ~ 

823 26 Present. 

763 10 — 

915 97 — 
4,320 41 ._ = 
1,502 9 Present. 

5,373 = yao 
8.100 80 Present. 
8,250 8 Absent. 





| 





These two are by far the largest streams; the others are nearly all certainly contaminated. 


Ae 
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TABLE XXVL. 


BacTERioLocicaL Analysis of Land Drains entering the Rrver SEVERN. 























Total B. Coli B. Enteritidis 
Date. Seer Number of Communis, Sporogenes. 
Bacteria 
per c.c. per c.c. per c.c. 

14 March 1900 - | Left bank, above Penley Rough - - - 3,200 Absent Absent. 
14 March ,, - | Right bank, above Penley Rough - - - 2,600 Absent Absent. 
14 March _,, - | Left bank, above Uffington- - - °- . 754 Absent Absent. 

14March , - | Right bank, above Ford’ - - - - - 1,090 Absent Absent, 
14 March ,, - | Right bank, below Ford’ - - - - - 1,060 Absent Absent 

14 March ,, - | Right bank, below Railway Bridge No. II. - 2,080 Absent Absent. 
14 March , - | Right bank, below Preston - - - - 1,570 25 Present. 
14 March ,, - | Right bank, below Atcham - - - - 1,260 Absent Absent. 
14 March ,, - | Left bank, below Bell Brook - - - - 329 Absent Absent. 
14 March ,, - | Left bank, below Wroxeter - - - - 350 19 Absent. 
30 March ,, - | Left bank, below Uffington et) nn - - 110 Absent Absent. 
30 March ,, -| Burton's Tomb - - - - - - - 965 Absent Absent. 
30 March ,, - {| Cotons - - - : - - : - - 110 Absent Absent. 
80 March ,, - | Right bank, Lower Cound Farm a] - 610 Absent Absent. 
12 April °,, - | At Isolation Hospital - - - - - - 1,950 6 Absent. 











Be ER SER De a 


TABLE XXVIII. 


BACTERIOLOGICAL Analysis of Mud from the Banks of RIvER SEVERN. 





























Miles B. Coli B. Enteritidis 
Date. ——_______ from Communis Sporogenes. 
Waterworks. per gramme. in 0°1 gramme. 
30 March 1900 - | Above Asylum - - - - - 2 (Above) 25 Present. 
17 May “s -| Above Asylum - - - - - 43 Present. 
Asylum to 
Ww<aApril ,, - | Below Asylum - - - - - 1,140 Present. 
Waterworks. 
1? May 4 - | Below Asylum - - . - - 1,600 Present. 
At Waterworks - - - - a Apparently Absent Present. 
12 April ,, - |‘Below Waterworks - - - - 49,000 Present. 
17 May e - | Ferry I. oe aie See or eee 0°6 - Absent Present. 
Waterworks 
17 May 5 - | At Foundry - - - - - 1-4 52,380 Present. 
“Ferry III.” 1 
17 May & - | Bay below Railway Bridge ies op 432,200 Present. 
14 March seo, -| Ferry III. - - - - - - 2°5 3,320 Present. 
14 March ss, -| At Ditherington Drain - - - 2°5 10,127 Present. 
“Ferry III.” to 
WApril ,, -| Canal Bridge - - - - - 3°5 1,580 Present. 
: Uffington. A 
ai May -| Bayat Canal Bridge - - - - 3°5 100,700 Atypical. 
14 March ,, - | Below Preston -_ - - = “ 63 668 Present. 
WwMay ,, -|BelowPreston -  - - - - 63 33 Absent. 
May  ,, - | Railway BridgelI. - - -— - 59 137,100 Atypical. 
Uffington. to . 
14 March se, - | Below Atcham -- 3 A : 5 9° 115 Present. 
Cressage. 
WwMay | , - | Below Atcham sewer- - - - 10° 50 Present. 
14 March £ - | Cressage - - - - = yee 16° 2,490 Present. 
31May si, prpCromage 5,0 8) B=) os 100 _ 
31 May Fy - | Cockshut Rough - 3 é = 5 199 50 Present, 
Eye Farm - - - - - - | From Cressage 17°3 50 Prese 2" 
Marnwood Lodge fae Fact - - to Ironbridge. 21°8 33 Present 
Tronbridge - ys, * = 2 # 23° 165 Present. 














For methods of Analysis see body of Report. 
ce ES 


SP es 


m 
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TABLE XXVITIL 


BLEs sho wing the Number of B. Coli per Gramme in the Mud of the Bed of the River Severn, upon 28th Mare 


and 11th June, 1901. 























| Bb. Coli B. Coli 
Date. Where taken. Communis Date. Where taken. Communis 
PerGramme, PerGramme, 
101 : 1901: 
28 March | Above Asylum - - - - 70 11 June - | Asylum - - ‘iuittt> = 8 
Below Asylum - : - - 30 Waterworks intake - - 96 
4-mile lower down” - : - 30 Septic Poul opposite to Brewery 300,000 
Waterworks intake - - - 30 sewer. 
Just above Waterworks - - 30 Opposite Park, 50 yards below 12,500 
Brewery, Ist drain pipe - - 500,000 Ferry I. (deep water) about 
| Brewery sewer - - - - 1,200,000 Septic Pool above English Bridge 31,500 
| 70 yards below Brewery, mid- 1,300 (depth 25 feet). 
stream. Below English Bridge - about 6,000 
30 yards in lifebuoy stream, left 1,440 Ferry ITI. - - about 17, 500 
bank. Uffington - - 4,200 
Ferry J., midstream - - - 40 Midway between Uffington and "195 
100 yards above footbridge - 2,240 Atcham open 13 Spork 
Deep pool above English Bridge | 44,000 Atcham- - 240 
Ferry IIL, left bank - - - 900 Cressage (fine sandy Jobber - 90 
Ferry Iie right bank - - 5,200 
TA Bik XK PX 
CuemicaL Examination of River SEVERN at SHREWsBURY and Below. 
Water- Bel é 
Ween Asylum. a we = Ferry III. | Uffington. | Cound. | Cressage. Geant Bridge. 
30 Mar. 1900 | Ammoniacal Nitrogen - - - - “0004 | - 0120 — “0031 “0042 - = 
Albuminoid Nitrogen - - : - 0061 - 0120 - “0083 “0095 = = 
Nitrogen as Nitrates - - - : 040 - “028 - * 052 °044 - = 
'Potal Chiorine. = ewe T “984 = 1-106 - 1114 1114 = af 
| 
| Total Solids - - - - - - 16°40 - 17°60 - 21°92 21°69 - = 
| Oxygen absorbed in 4 hours - - 169 - *200 - 215 "215 - = 
14 May 1909- | Ammoniacal Nitrogen - - - 0008 | “0102 - - - “0049 “0036 “0087 
| 
| Albuminoid Nitrogen - - - = 007 *0125 = - - 0139 “0115 0131 
Nitrogen as Nitrates - - - - 034 “040 ~ - - “036 "054 “064 
hi TotaliChlorincagm=ss saliei-\ sen 1856 1-998 - - - 2286 2°282 2-282 
Total Solids - - - ee 15 60 16°24 - = - 19°68 20°64 19°84 
Oxygen absorbed in 4 hours - - "182 “201 - - - 211 “230 ” +288 
14 Aug. 1900 | Ammoniacal Nitrogen- - - - ae: 0036 “0105 0089 > e e “0088 
Albuminoid Nitrogen - - - - - “0115 0212 0173 - - = 0222 
Nitrogenas Nitrates - - - - - 040 “060 _ 060 - - = O75 
Total.Chlorine- -  Gsew-= =. |= = 1°570 1°606 1°606 - - = 1°677 
| TotalSolids - - - ta 3 2 11°280 13-040 11°200 - = - 15°200 
Oxygen absorbed in 4 hours : ete - "340 *344 "385 - - - “307 
| 
18 Oct. 1990 - | Ammoniacal Nitrogen - . - - - “0009 “0029 “0029 0113 “0083 - ~ ~ 
Albuminoid Nitrogen - - - - - 0083 “0100 "0113 0138 “0148 - - = 
Nitrogen as Nitrates - - - - . 034 “030 "034 *050 "050 fis = 2 
otal Chlorine, #a-aaaeem aie en , 1:498 1-641 1-712 1641 1864 - a = 
Gofal Solids = Acti -eeee Ee 9°840 9°520 11:200 9°760 | ~ 16°320 2 a a 
Oxygen absorbed in 4 hours - - - *290 “280 ‘290 *320 310 - - = 
7 Dez. 1900 - | Ammoniacal Nitrogen - : - - - 0015 - “0039 “0034 “0029 “0044 - - 
Albuminoid Nitrogen - - - - - "0145 - "0148 "0148 "0173 "0207 = 2 
Nitrogen as Nitrates - . - - - 060 - *045 060 “050 050 - = 
Total Chlorine - - - - - - “999 - 1:070 1:070 1:070 1°142 - - 
| TotalSolids - - -f - - - ~-| 14-000 = 14°200 14:160 13°840 15360 - < 
Oxygen absorbed in 4 hours - - - - 0°54 a 054 *054 “054 “057 2 Re 
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5. 
SEWER CPENING JUST BELOW WATERWORI 


EWER OUTFALL, IRON BRIDGE (RIVER R'GHT IN FOREGROUND). 
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Tuft of Leptomitus lacteus. (Natural size). - 3 Tuft of Sphaerotilus natans. (Natural size). 





Leptonutus lacteus, showing branching. 


Leptomitus lacteus, showing construction and nucleus. oe Si 
a (Zeiss obj. 3 mm.). 


(Zeiss obj. 3 mn..). 





Sphaerotili:s natans. (Zeiss obj. 37mm.). Carchesium lachmanni (slightly magnified). 
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NOTE ON THE SELF-PURIFICATION OF THE RIVER SEVERN AS REGARDS ITS CHEMICAL 


IMPURITIES. 





10th March, 1902. 


In conjunction with the bacteriological examination 


_-of the River Severn, some 30 chemical examinations of 


its water have been made for the Commission. 


Apart 


from the bacteriological connection, however, these 


examinations have some value as regards the self-purifi- 
cation of the river from its chemical impurities, and it 
is, therefore, thought worth while to present a note on 
‘the subject. 

SAMPLING. 


The samples of water, taken in mid-stream from a 
tboat rowed slowly down the river, were drawn at the 
following places :— 

(1) Opposite the County Asylum, two miles above 
the Shrewsbury Waterworks. 

(2) Opposite the waterworks intake, just inside 
the township of Shrewsbury. 

(3) At Ferry ITI., 2°5 miles from the waterworks, 
and near the end of Shrewsbury. 


(4) At Uffington, a village 4:75 miles below the 


waterworks. 
; (5) At Atcham, a village 9 miles below the 
‘ waterworks. 

(6) Cound, a few houses 13 miles from the water- 
i works 
a (7) Cressage, a village 16 miles from the water- 
works. 
The samples were drawn at intervals of about one 
} 


: 
4 


| March 1900. 
: 


“month, from March to December, 1900. 


Coun C. FRYE. 


~ 


PoLzurion. 


In 1896 the normal dry-weather flow of the Shrews- 
bury sewage was estimated at 844,000 gallons per 24 
hours, so that at the present time (1900) the flow will 
probably be somewhat more than that. The whole of 
this sewage enters the river (at a large number of places) 
in an untreated state, and becomes mixed with, roughly, 
100 times its volume of river water. 


The sewage is a domestic one, but contains some 
waste Iiquors from a brewery and a candle factory. The 
villages of Uffington, Atcham, and Cound also pollute 
the river, but in a minor degree, and not sufficient] 
to obscure the purification of the Shrewsbury sewage. 


There are also four brooks which discharge their 
waters into the Severn below Shrewsbury and above 
Cressage; but they are comparatively clear, and will 
therefore help rather than retard the recovery of the 
river from its contact with Shrewsbury. 


RESULTS. 


The results, stated in as brief a manner as possible, 
are as follows: 


If the increase or pollution in ammoniacal and albu- 
minoid nitrogen which occurs where water of known 
composition reaches Shrewsbury be taken as 100, then 
the loss or decrease of ammoniacal and albuminoid 
nitrogen in the water as it proceeds down the river will 
represent the percentage recovery from that pollution. 
Calculations made in this manner on the nitrogen values 
in the present analyses give the following figures : 


‘Waterworks to Cound.—Distance 13 miles. 







































































pare Waterworks. Ferry III. Cound. Purification. 
| Per cent. 
-Ammoniacal Nitrogen ee eee “0004 0120 | ‘0031 | 77 
: | | 
Balbumineid Nitrogen- =~ + - - = -|| 0061 ‘0120 0083 | 38 
E April 1900. 
Waterworks to Atcham.—Distance 9 miles. 
r. 
a | 
be —— Waterworks, Ferry III. Atcham. | Purification. 
i. Per cent. 
_Ammoniacal Nitrogen -0028 0085 0059 | 81 
¢ | 
3 | | 
-Albuminoid Nitrogen - : £ ‘0071 0105 | 0069 | 106 
i | 
_ May 1900. oe 
Waterworks to below Cressage.—Distance about 17 miles. 
ae Waterworks. Ferry III. Cressage. Purification. 
Ott Per cent. 

-Ammoniacal Nitrogen "0008 ‘0102 ‘0036 | 75 
-Albuminoid Nitrogen - ‘0070 ‘0128 | ‘0115 21 
- 

6128, s 
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August 1900. 


Waterworks to Uffington.—Distance 4°75 miles. 
Dey oy ypece ees ee a A DA ee 


ee 


Purification, 








ed Waterworks. Ferry IL Uffington. 
Bhs a | | Per cent. 
Ammoniacal Nitrogen - - : aa "0036 0105 0039 96 
Albuminoid Nitrogen- cerrremd- | ‘OLI5 | ‘0012 K Bee pean 4l 





December 1900. 


oe lbesnate csp lane le spam £ Spe ob eee bee eae — Oe Oe 


Waterworks to Cound.—Distance 13 miles. 





— Waterworks. Ferry III. Cound. Purification. 
poe auindion Jud aco oitagomoh 3 ell yusuee oie ee 
| | . Per cent. 
Ammoniacal Nitrogen - - + = "0015 "0029 "0029 42 
Albuminoid Nitrogen- + - - - 0145 "0148 0173 mone. 











Norz.—The river was in flood when this sample was drawn. 


Tf the other items of the chemical analysis are studied 
in the same way, similar results are obtained, and the 
conclusion is therefore that the Severn water shows a 
marked recovery from its Shrewsbury pollution within 
some 20 miles from the town. 


_ No figures showing absolute recovery from organic 
pollution can be given because of the further pollution 
which occurs as it proceeds, but two sets of analysis, not 
included above, of the water below Cressage (18 to 25 
miles below Shrewsbury) have shown that the water still 
further recovers lower down. 


The water at Cressage itself, however, has, at each 
examination, shown evidences of chemical deterioration, 


and the recovery of the river from the Shrewsbury pollu-. 
tion is, therefore, rendered difficult to follow below this 
point. 

Norz.—The reason for here selecting the unoxidised 
nitrogen (more correctly, part of the unoxidised nitro— 
gen) values as giving typical figures for the measure- 
ment of chemical pollution, is, that the other tests 
are more liable to be affected by weirs, errors in 
sampling, delay between drawing and analysing, etc.,. 
and are much less easy to follow. 


The conclusions are drawn from the complete. 
analysis which are given in the appendix. 


Cotin C. FRYE. 


Complete Anatyses of River Severn Water made during 1900. 


30th March 1900. 















































SF 








sens 3° Asylum. Ferry III. Cound. Cressage. 
Ammoniacal Nitrogen - - - “0004 0120 0031 "0042 
Albuminoid Nitrogen - - eer ‘0061 ‘0120 "0083 0095 
Nitrate Nitrogen - - - - 040 028 052 044 
Total Chlorine * = -  -~—- Dg ney a es ‘984 1-106 1-114 1-114 
Total Solids DP - - - - 16°40 17°60 21-92 21°69 
Oxygen absorbed in 4 hours” - - 169 200 "215 "215 K 
30th April 1900. 
as Waterworks. Ferry III. Atcham. 
Amnmoniacal Nitrogen - — - AUK "0028 0085 
Albuminoid Nitrogen “ - 2 = - ‘0071 “0105 
Nitrate Nitrogen —- - 5 : 040 057 
Total Chlorine - - = zs 2 _ ‘973 1:068 
Total Solids - - “= s : : : 15-040 16°800 
Oxygen absorbed in 4 hours” - - - e 126 174 
14th May 1900. 
ae Asylum. Waterworks. | Cressage. | Below Cressage.| Trowbridge. 
Ammoniacal Nitrogen + -- -~— - 0008 : ‘ : 0037 
Albuminoid N itrogen . - - al “007 as ice cae ee 
MG Fees SoS GME oie “034 040) 036 054 064 
Total S ide” A as 1-856 1-998 2286 2282 2°282 
edo vin RPE ey tr” ws see 15°60 16°24 19°68 20°64 19°84 
Oxygen absorbed in 4 hours - - . “182 201 211 230) 288 


areca cr en a ee ED, ie See ky See Se Fe ee 
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14th August 1900. 
— Waterworks. Ferry ITI. Uffington. Trowbridge. 
Ammoniacal Nitrogen - - - - - .0036 0105 "0039 0088 
Albuminoid Nitrogen - - - - - 0115 0212 0173 "0222 
Nitrate Nitrogen - - - - ‘040 060 "060 ‘O75 
Total Chlorine - - + = - - 1570 1°606 1°606 1677 
Total Solids - - - - 11-280 13-040 11-200 15°200 
Oxygen absorbed in 4 hours - - "340 344 385 "397 
18th October 1900. 
Asylum. Waterworks. | Ferry III Uffington. Cound. 
| 
| har eae if eae 
Ammoniacal Nitrogen - - “0009 | 0029 ‘0029 0113 0083 
Albuminoid Nitrogen - > 0083 0100 0113 0138 ‘0148 
Nitrate Nitrogen - - 034 | ‘030 034 ‘050 “050 
Total Chlorine = - 1°498 1641 1-712 1°64] 1°S64 
Total Solids - - - 9°840 9-520 | 11-200 9°760 16°320 
Oxygen absorbed in 4 hours - “290 ‘280 ‘290 “320 "310 





Noret.—The figures in this Analysis a 
were broken when received. 


7th December 1900. 


re not considered reliable, 








as several of the bottles, containing the samples, 











Asylum. Ferry ILI. Uffington. | Cound. | Cressa ge. 
| | 
Ammoniacal Nitrogen - - 0015 0039 ‘0034 | ‘0029 | “0044. 
Albuminoid Nitrogen - - 0145 ‘0148 0148 ‘0173 ‘0207 
Nitrate Nitrogen - - ‘060 045 “060 ‘050 ‘050 
Total Chlorine - - “999 1:070 1-070 1-070 1°142 
Total Solids - - - 14-000 14200 14°160 13°840 15°360 
Oxygen absorbed in 4 bours - . "054 054 "054 "054 ‘057 
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REPORT ON SOME OF THE CHIEF METHODS USED IN THE BACTERIOLOGICAL 
EXAMINATION OF SEWAGE AND EFFLUENTS. 


By Dr. Houston. . 








The following account of some of the chief methods used in the bacteriological analysis of 
sewage and effluents, although based on prolonged study not orly of the bacteriology of sewage, 
but also of soils, soil “washings,” and water supply, is not to be regarded as a final statement. 
The subject is a progressive one, and this report aims only at reviewing our knowledge at 
the present time. 

Great attention has, for obvious reasons, been paid to the subject of simple tests. But it is to 
be hoped that these simple tests, however convenient they may prove in carrying out routine 
work, will not become the unfortunate means of checking original research on old established 
lines, and, by seeking to make work more easy, tend to retard advance of our existing imperfect 
knowledge. 

It is to be noted that this report deals only with domestic sewage, or with sewage containing 
trade refuse in amount not sufficient to alter seriously its biological composition. 

Some mention should be made of the successive dilutions ot tenths, the decimal method of making 
dilutions, and stating results. The object sought to be attained is to render the bacteriological 
results more intelligible, and at the same time comparative and definite in character. In the past, the 
practice has commonly been to speak of the mere presence or absence of particular microbesinasample, 
or at best of their presence or absence when using a definite quantity of the substance examined. 
Only in quite recent years has any serious attempt been made to imitate biologically the precise, 
accurate and quantitative investigations of the chemist. Bacteriology can perhaps never vie with 
chemistry in this respect, but taking into account the much greater range of most bacteriological 
tests, the errors of judgment based on experiment are reduced to a minimum. Thus the range of 
the albuminoid ammonia test (that is the difference in the amount of albuminoid ammonia in the 
substances sought to be brought into comparison, ¢. g. sewage, and sewage effluents and water) is, 
although very considerable, not so great as to allow of slipshod methods of chemical analysis. 
Compare this with the range of the B. coli test, which shows the presence of this microbe 
In yoo,000 ©.-C. of sewage, and may show its absence from as much as 100 ¢.c. of a pure water. So 
wide a distinction as is here indicated would go far to cover any errors incidental to biological 
methods. There can be little doubt that the progress of bacteriology has been greatly hampered 
by inattention to this question of the relative abundance of microbes of the same species in 
substances of different sort, ¢. g. sewage and potable water, polluted and non-polluted streams, 
manured and virgin soils, etc. It is true that there are ditficulties of an almost insuperable 
character in carrying out these investigations, but even approximate data are of value in this 
connexion, and in certain directions quantitative results may be obtained bacteriologically with 
comparative ease. For example, instead of determining the presence or absence of B. enteritidis 
sporogenes or B. coli in sewage and effluents, or even whether these microbes are present or 
absent from a definite amount of these substances, it is almost as easy and certainly more 
valuable to estimate their relative abundance. If successive dilutions of tenths or the decimal 
method of making dilutions and recording results be employed for this purpose, the results of 
the examination of a fairly satisfactory effluent would be likely to be as follows :— 


(1.) B. enteritidis sporogenes (Klein’s “enteritidis change” in anaerobic milk cultures) . 
test :— 


+ lec. ;— ‘1 cc. (at least 1 in the ec. c,, but less than 10). 


(2.) B. coli test :— 
+ Olc.c.; — 001 c.c. (at least 100 in the c.c., but less than 1,000). 


Another and less satisfactory effluent might yield results as follows :— 


(1.) B. enteritidis sporogenes. 
+ ‘lo. ;— ‘01 ce. (at least 10 in the c.c., but less than 100). 


(2.) B. coli :— 
+ ‘001 c.c. ; — 0001 cc. (at least 1,000 in the c.c., but less than 10,000). 


On the basis of these tests the second effluent is ten times worse than the first. 

Jt may definitely be said that unless attention is directed to this matter no real comparison 
can be drawn between sewage and effluents of varying degrees of purity, between effluents and the 
rivers into which they are being discharged, between drinking water streams and non-drinking 
water streams. It is to be regretted that in the past, waters have been condemned by 
bacteriologists owing to the mere presence in them of bacteria believed to be of sewage origin 
without any reliable records being available of the relative abundance of these same bacteria in 
sewage. 

It rill be noted that in connection with each proposed bacteriological test the subject of standards 
has been touched on, but it must be understood that the standards suggested are provisional ones 
and apply only to non-drinking water streams. I may here repeat the views I have previously 
expressed on this subject. In the case of non-drinking water streams I consider the chemical 
results of primary, and the bacteriological results of secondary importance, except.in special cases 
and when oysters and shell fish are concerned. It may be said, why then have any bacteriological 
standard at all? But it does not follow that, because a thing is at the present time of 
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secondary value, it should therefore receive no consideration. If bacteriological standards can 
be broughs into harmony, made parallel as it were, with chemical results, they may serve a 
most useful purpose, and chemical knowledge is perhaps not so advanced as to render the 
supplementary aid to be obtained from bacteriology a matter of indifference. Moreover, be it « 
noted, that the utility of standards need not necessarily be solely, if at all, for legislative purposes. 
They may be used for working purposes merely and as a means for the ready comparison of 
effluents of varying degrees of purity. ! ey 

As regards the discharge of sewage efiluents into drinking water streams, the relative 
positions of the chemist and bacteriologist are reversed, and here the only absolutely 
safe bacteriological standard is a sterile effluent. But as this is probably impracticable, partial 
sterilisation wnvolving the destruction of B. coli may be considered a reasonably safe standard. As I 
have stated elsewhere from my own experiments I am satisfied that this standard can be reached 
at a not unreasonable cost. 


The following is a brief summary of the contents of the report :— 
A.—Collection of samples. 
B.— Dilution. 


Section [.—Bacteriological tests and suggested standards. 


1. Total number of bacteria. 

(a) Gelatine at 20: C. 

(b) Agar at 37° C. 
Number of liquefying bacteria. 
Number of spores of aerobic bacteria, 


bo 


Pe) 


B. coli. 


(a) Surface gelatine plate cultures. 
(b) Primary broth and secondary gelatine plate cultures. 


. Indol test. 

. Spores of B. enteritidis sporogenes. 
Streptococci. 

8. Anaerobic bacteria. 

9 


2. 


ro OT 


. Thermophilic bacteria. 
10. H,S bacteria. 
11. Inoculation of animals. 


Section I1.—Simple bacteriological lests and suggested standards. 


12. Gas test. 
13. Litmus milk test. 
14. Neutral red broth test. 


5. Indol test 
6. B. enteritidis sporogenes test 


15, Bile-salt broth test. 
16. Litmus milk (modified) test. 


\ already considered, 


Section IIT.—Summary and Conclusions. 


C.— Table showing the successive dilutions of tenths or the decimal method 
of recording results together with certain bacteriological standards 
of a provisional kind. 


D.— Description of micro-photographs and illustrations accompanying 
the report. (oie 


A.—Collection of Sanrples. 


Glass stoppered bottles should be used, and the bottles may be sterilised: (a) by means 
of dry heat (150° C. for one hour); or (0), by rinsing first with pure nitric acid, then repeatedly with 
sterile water until no trace of acid remains, and finally with absolute alcohol, a trace of alcohol 
being left in the bottle. The bottle should next be rinsed at least three times with the sample 
and then filled completely full, the stopper being then inserted with a circular twisting movement 
to avoid the inclusion of small air bubbles, The sample should be examined as soon after 
collection as possilblé where the object is to ascertain the actual number of total or particular 
microbes present in it, but the urgent necessity for an immediate examination has been somewhat 
exaggerated. Satisfactory effluents—effluents free from an urdue amount of oxidisable and 
putrescible matter—are not seriously affected by a reasonable delay taking place between the. 
time of collection and subsequent examination of the sample. In the case of foul effluents, 
however, the multiplication of the micro-organisms preseut may be considerable, Such effluents 
would in any case fail to pass any reasonable standard of parity, and it may be of advantage to 
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emphasise their objectionable qualities. This circumstance might possibly even be used as a basis for 
a test of the degree of putrescibility of effluents ; that is, pure effluents on keeping a given number 
of hours would be apt to show a smaller percentage increase in the number of total or particular 
microbes than impure effluents kept for the same time under similar conditions. Having regard 
to the importance of showing if possible the potential putrescibility of effluents and the amount of 
assimilable pabulum still remaining in them and so capable of assisting bacterial multiplication, the 
actual numbers as ascertained by immediate examination may be less important than observation of 
the number after keeping a sample a fixed number of hours. On the whole after mature consideration 
Iam inclined to advocate the examination of effluents 24 hours after their collection. This no 
doubt would lead to a greater bacterial multiplication in warm as compared with cold weather, 
but it is also the case that it is chiefly during summer months that our rivers are at their lowest 
and that putrefaction and nuisance are most complained of. 


B.— Dilution. 


The number of bacteria in sewage and most sewage effluents is so enormous that it is necessary 
largely to dilute the samples with definite quantities of sterile water. There is no generally 
agreed upon method of making the necessary dilutions, but the following plan will be found to 
be most satisfactory* :— 


Take five small conical Erlenmeyer’s flasks, and add to each one 90 cc. of water. Plug the 
flasks with cotton wool and sterilise in the steam steriliser at 100° C. for one hour on two successive 
days. Label the flasks (1), (2), (3), (4), (5). To flask (1) add 10 c.c. of the sample by means of 
a 10 c.c. sterilised pipette, and shake thoroughly. With a 10 c.c. sterilised pipette withdraw 
10 c.c. of the liquid from flask (1) and add them to flask (2) and shake thoroughly. In the same 
way withdraw 10 c.c. of the contents of flask (2) and add them to flask (3). Add 10 c.c. from 
flask (3) to (4), and finally 10 ¢.c. of (4) to (5). Dilution may, of course, be carried still further, 
but for ordinary purposes the above is quite sufficient. In this way a series of dilutions are 
obtained having the following respective values :— 


Successive dilutions of tenths or decimal method of making dilutious for bacteriological 
purposes :— 


a eee 
Flask ongion), Flask (dilution). Flask (dilution). Flask (dilution). Flask (dilution), 
2 3 4 5 

















90 c.c. H,O+10c.csample| 90 ¢.c. H,O+ 10 c.c. (1) 
100\c-c. == 10'¢.c * 100 c.c.=1 ¢.c. sample 








90¢.c. H,0+10c.c. (2) | 90¢c.c.H,0 +10 c.c. (3) | 90 c.c. HO +10 c.c. (4) 
100 ¢.c. = 0°1 ¢.c, sample | 100 c.c. = 0°01 c.c. sample |100 c.c.=0:001 c.c. sample 
10c.c.= 10¢.¢, lOreres (he. LO celei——070L cic, a 10 ciel =0-00h eG, = 5; 10 ¢.c.=0°0C01 c.e. be 

a C0. 5, (0°00 c.c. 55° (200001 c.c. ,, 
he. 1 | 1 ¢.c. =-4 1 } = 1 
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It is to be noted that this method of making the dilutions presents certain obvious advantages. 
By using 1 ¢.c. of the various dilutions, beginning with the highest dilution and working down to 
the lowest, a series of cultures are obtained, each one of which contains one-tenth less of the 
samples than the one immediately below it in the scale of dilutions. 


This may be exemplified as 





















































follows :— 
d-6ic; (1) 1e.c. (2) 1 @.e. (8) 1 c.c. (4) Heres (6) 
= ‘1c. “Ol G.6: “QOL cre: 0001 c.c. 00001 ¢.c. 
re ey fl wid i gay 1 uae 1 boa Sige 1 ST ES 
=, 6; ,C. EG ees SG. 
10 st 100 oS 1000 10,000 100,000 
10 per ¢.c. 100 per c.c. 1000 per c.c. 10,000 per c.c. 100,000 per c.c. 





Thus a positive result with 1 ¢.c. (3) and a negative result with 1 ¢.c. (4) would read :— 
+ 001 c.c. Goes ¢-6-); — 0001 cc. Goigs 2c.). 
At least 1,000 but less than 10,000 per c.c. 


This successive dilutions of tenths or decima] method of obtaining records and stating results 
has been used, notably as regards B. coli and spores of B. enteritidis sporogenes, throughout the 
whole course of the investigation. All the results obtained from the commencement of the work 
up to the time of writing this report (December 1901) are thus strictly comparable. 


Section L—Bacteriological tests and suggested standards. 


1. Total number of bacteria. 


The total number of bacteria should be estimated in gelatine at 20° C. and in agar at 37° C. 
It is important to possess a record of the number of bacteria in a sample capable of growing at 
blood heat. Sewage, as might be anticipated, is extremely rich in intestinal germs, most of which 
grow luxuriantly at a temperature of 37° C. Both actually and relatively to the total bacterial 
flora, as estimated in gelatine at 20° C., sewage is rich in microbes capable of growing in agar 
at 37° C. Pure waters, on the other hand, are apt to contain very few microbes able to grow in 
agar at 37° C., and hence the small actual number of such microbes, and the small number 





* From the very commencement of the work for the Commission this method was used, as [ had previously 
found it to be of considerable value. 
+ Plate 1., Fig. A. 
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relative to the total number as estimated by the gelatine method, affords some criterion of purity 
But it is erroneous to regard the presence of a large number of microbes in agar plate cultures ~ 
at 37° C.—either actually large or large in relation to the number growing in gelatine at 20° C_— 
as conclusive evidence of objectionable contamination without due note beg taken of the kinds 
of bacteria present. Soils and soil ‘“ washings” are peculiarly rich both actually and relatively - 
to the total bacterial flora (gelatine at 20° C.) in microbes capable of growing luxuriantly at 37° C. 
This is true not only as regards polluted soils, but also with respect to soils which seemingly bear 
no relation to contamination, at all events of recent sort. It is even true as regards reputedly 
virgin soils. Yet the great majority of these bacteria belong to species believed to be quite 
harmless. With sewage the case is different, because a large proportion of the total number of 
microbes capable of growing in agar at 37° C. are of intestinal origin, and if not themselves 
pathogenic have what may be termed a pathogenic significance, inasmuch as they are apt at any 
time to be accompanied by other bacteria clearly related to disease in man and the lower animals. 


Too much reliance must not be placed on the estimation of the total number of bacteria. 
Although a useful indication of the probable biological quality of a liquid, cases may arise when 
a rigid reliance on the value of this test might lead to serious error. Koch has unwittingly 
fostered an unthinking faith, in the value of estimation of total numbers as a criterion of purity. 
In examining water containing very many thousands of bacteria per c.c. he found that by 
efficient sand filtration its numbers were reduced to less than 100 perc.c. His conclusion was 
that as a practical test of the efficiency of sand filtration, numbers might be taken as a most 
useful guide. That, if a water containing many thousand bacteria per c.c. was found after sand 
filtration to contain less than 100 per ¢.c., such a filtered water might be regarded as reasonably 
safe for potable purposes. It may be inferred that Professor Koch meant relatively safe, not 
necessarily actually so. Koch’s ‘views have, however, been interpreted wrongly, and’ his 
conclusions read erroneously. It is now the practice of many bacteriologists to condemn ‘all 
samples of water containing more than 100 bacteria per c.c., and to pass those yielding less than 
100 microbes in 1 ¢.c.° This too without relation to their source and independently of a study 
of the kinds of bacteria present in them. In my own experience, I have examined waters con- 
taining 10 or less microbes per c.c. which in my judgment were more to be suspected in their 
possible relation to disease than some other waters containing 1,000 or more in 1 cc 


Nevertheless estimation of total numbers is a test of considerable value, provided reasonable 
care is exercised not to confuse inferences with facts, and provided also the results obtained are 
interpreted in a judicious manner. Past bacteriological records are nearly all founded on 
enumeration of the total bacterial flora in a sample, and notwithstanding the progress of 
bacteriology it seems unwise altogether to abandon tests which may serve to link the old order 
of things with the new. On the other hand, the records under this heading are now so numerous 
that possibly in the future the test of “total numbers” may be dispensed with. 


Procedure :— 
(a) Gelatine at 20° C. 


_Sewage:—To each of four sterilised 10 c.c. gelatine tubes add severally by means of sterilised 
1 cc. pipettes 1 cc. from flasks 2, 3, 4, 5, representing respectively 0-01 (<4, ; x result by 
100) c.c.; 0°001 (qa'oq5 x result by 1,000) cc.; 00001 (qo4553 x result by 10,000) ce. ; 
0:00001 (zos'o90 3. X =result by 100,000) c.c. Place the tubes in warm water (about 35° C.) 
until the gelatine is melted, and then make plate cultures in the ordinary manner. When the 
gelatine has become solid invert the plates and incubate at 20°C, After 24 hours it is usually 
SVU to turn the plates back to their original position owing to the presence of liquefying 
colonies. 


Example.—The number of colonies in the gelatine plate made with 1 c.c. of 4 dilution 
is found to be 100 ; 100 x 10,000 = 1,000,000 microbes Perce, . 


The more plates made the better, buc the important point is to make sure of having one plate 
at least which contains neither too many nor too few colonies. By the above method a 


“workable” plate is always secured, no matter how greatly the samples may vary from time to 
time. 


Effluents.—In the case of bad effluents use the same dilutions as for sewage, but in the case of 
good efiluents it may be advisable to use 1 c.c. of dilutions (1), (2), (3), (4). 


_ Gelatine as a medium has certain disadvantages, but-many micro-organisms which are practically 
eee in agar cultures may be readily differentiated from each other in gelatine 
cultivations. 








* It is impossible to lay down as a fixed rule when the plates should be counted. Some bacteriologists 
count on the second day, others on the third day or later, and the incubating temperature varies in 
different laboratories. Others again have no fixed time, but count at as late a date as the overcrowding of 
the colonies and the progressive liquefaction of the gelatine will allow. If we decide always to count the 
plate cultures after incubation at a definite temperature on a definite day, the following difficulty arises. 
Some samples contain a relatively large number of quickly growing and rapidly liquefying colonies which 
may spoil the plate cultures for counting purposes long before the set time for counting has been reached ; other 
samples may contain a relatively large number of very slowly growing non-liquefying colonies. Here one is 
forced to count the plates before many of the colonies are fairly developed ; in other words too soon to obtain 
the absolute numbeyy If all samples contained the same kinds of bacteria (liquefying and non-liquefying, 
rapidly growing and’ slowly growing) in the same relative proportion, the best way to obtain augue 
results would doubtless be to count the plates after the lapse of a definite number of hours incubation at a 
given temperature, although how many~hours and at-precisely what temperature would still be questions 
open to dispute. But this is far from being the case, and so it is incorrect to say that comparable results are 
always obtained by counting after a definite number of hours. As the matter stands about as much may be 
said on the one side as the other, 
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Fig. 1 Plate II. shows the number of bacteria in 1 ¢.c. ot 5 dilution (xoc000 ¢-¢.) Rugby settled 
sewage, sample 224. This sample contained 7,300,000 microbes per c.c. (gelatine at 20° C.). 


(6) Agar at 37° C.* 
_ Sewage.—Here agar instead of gelatine is used as a nutrient medium, and the plates are 
Wi at 37° C. instead of 20°C. As a rule it is best to work with 1 cc. of dilutions (1), (2), 
3), (4). 
Effluents.—Bad effluents may be treated in the same manner, but in the case of good effluents 
use 1 c.c. direct of the liquid and 1 c.c. of dilutions 1, 2, 3. 


As regards standards, a good effluent should contain less than 100,000 (gelatine at 20° C.) and 
less than 10,000 (agar at 37° C.) bacteria per c.c. 


Fig. 2. Plate II. shows the number of bacteria in 1 cc. of 3 dilution (x0'07 €.¢.) Rugby settled 
sewage, sample 224. This sample contained 820,000 microbes per c.c. (agar at 37° C.). 


Fig. 3. Piate II. shows the number of bacteria in 1 cc. of 4 dilution (xos00 ©-¢.) Nottingham 
sewage, sample 329. This sample/contained 4,040,000 microbes per c.c. (agar at 37° C.), 


Fig. 4 Plate II. shows the number of bacteria in 1 cc. of 2 dilution (xo5 cc.) Nottingham 
land effluent, sample 332. This sample contained 4,700 microbes per c.c. (agar at. 37° C.). The 
remarkable reduction in the number of bacteria in this sample as compared with the crude 
sewage (Fig. 3) is noteworthy. 


_ Many bacteriologists now prefer to use standardised media. If the bacteria grow as well in 
these media as in the media prepared in the old fashioned way there is no reason why they should 
not be used. But the experimental error involved in the numerical estimation of bacteria is so 
great, the personal equation plays so strong a part in determining the results, and the conclusions 
to be drawn from a knowledge of total numbers are of go little value unless they be interpreted 
in the broadest spirit possible, that questions of standardising media are probably of small importance. 
In the study of the biological characters of different bacteria with a view to their identification the 
standardisation of media may prove more useful, although even here the importance of the subject 
has been unduly exaggerated... No two workers have the same quality of mind, or the same way of 
looking at things, or of placing on record their observations. These are matters which, operating 
on a subject like bacteriology, are apt to override and swamp the trivial disparity of results 
produced by working with media which may vary slightly in composition from time to time. 


2.—Number of Inquefying Bacteria. 


At one time it was thought to be the case that the greater the number of liquefying bacteria 
in a liquid the stronger was the evidence of objectionable pollution. But pure waters are rich in 
harmless rapidly liquefying species, (¢.g., B. fluorescens liquefaciens), ‘and sewage, although 
‘containing many liquefiers, is also rich in non-liquefiers (e.g., B. coli) of objectionable kind. 
Nevertheless, when the character of the liquefying microbes is taken into consideration the test 
becomes of some value. Thus, crude sewage not only contains many liquefying forms but many 
of the liquefiers are of undesirable sort. For example, it is not uncommon to find in from +y455 
to rova00 ©.C. of sewage gas-forming rapidly liquefying proteus-like microbes, which on injection 
jnto guinea-pigs prove virulent in twenty-four hours or less. 

As regards standards, I am not prepared to make any definite suggestion in connection with this 
test. 


Procedure :— 


Sewage.—The gelatine plates for total numbers may be used for estimating the number of 
liquefying microbes, but as many of the colonies remain imbedded in the gelatine and so do 
not display their liquefying power, this method is open to objection. A better plan is to pour 
four gelatine plates and allow the gelatine to set. Then inoculate them severally with 0:1 ¢.c. of 
dilutions (1), (2), (3), (4). In each case spread the liquid over the surface of the gelatine by 
means of a sterilised platinum “spreader.” Invert the plates and incubate at 20°C. After 
twenty-four hours turn the plates back to their original position. On the second or third day, or 
even later, count the number of colonies liquefying the gelatine. 


Example.—The number of colonies liquefying the gelatine in the 0:1 c.c. of (3) dilution 
plate is found to be 9. 9 x 10,000 = 90,000 liquefiers per c.c. 


Effluents.—Bad effluents may be treated in the same way, but in the case of good effluents 
use 0:1 ¢.c. direct and 0:1 ¢.c. of dilutions (1), (2), (3). 


3.—Number of Spores of Aerobic Bacteria. 


For a number of reasons it is important to know the number of spores of aerobic bacteria in 
sewage and effluents, but this test, like the foregoing one, cannot perhaps be considered of primary 
importance. The number of spores of aerobic bacteria in sewage is usually less than 1,000 per c.c., 
with a total bacterial flora of over one million. It is of interest to contrast these figures with the 
number found in soils and soil “washings.” In soils the number of spores both actually and 





* Some bacteriologists prefer to incubate their cultures at 42°C. In no spirit of captious criticism it may 
be pointed out that as 37-38° C. is the temperature of the body the use of a higher temperature for incubation 
purposes may introduce an additional element of uncertainty into our methods of bacteriological analysis, 
which already are of an artificial kind. It may, for example, conceivably be the case that both pathogenic 
and non-pathogenic intestinal microbes when separated from the animal body learn to some extent to adapt 
themselves to a comparatively low temperature, and that if they be suddenly transplanted perchance in a 
state of feeble vitality into a medium incubated at a much higher temperature than blood heat the change 
may be‘ too abrupt to allow of their multiplication. Nevertheless, the practical advantages of the higher 
temperature may over-ride any seeming objections. 


ee a eS ee ee 


140 


relatively to the total number of microbes is far in excess* of the number found in sewage. 
Many soils contain from 10,000 to 100,000 or more spores per gramme, and the ratios of spores to 
total numbers is apt to lie between 1 : 2 and 1: 107 ten 

As regards standards I am not prepared to make any definite suggestion in connection 
with this test. 


Procedure :-— 

Sewage and Effluents:—-Inoculate four sterilised 10 c.c. gelatine tubes severally with 1 c¢.c. 
direct of the liquid, and 1 ¢,c. of (1), (2), (3) dilutions. Heat the tubes to 80° C. for ten minutes, 
and then make plate cultures in the usual way. When the gelatine has set invert the plates and 
incubate at 20° ©. After 24 hours turn the plates back into their original position. 


Example.—The number of colonies in the 1 c.c. of 1 dilution plate is found to be 
50. 50 x 10 = 500 microbes present in the form of spores per ¢.c. 


4.—B. Coli (and closely allied forms). 


In February, 1898, I advocated the extreme importance of testing crude sewage and the 
effluents from sewage purification processes quantitatively for B. coli. Briefly stated the chief 
arguments to be advanced in favour of this test are the following :— 

B. coli is an intestinal microbe, not perhaps peculiar to excremental matters, but certainly 
extremely characteristic of the intestinal discharges of human beings and the lower animals in 
the sense of being present in these objectionable substances in enormous numbers. In crude 
sewage t it is usually present in zopo00 ©. 

B. coli is a non-sporing microbe, which, although more hardy than such pathogenic bacteria as 
B. typhosus, and the cholera vibrio is by no means a highly resistant micro-organism. 

It is well-known that the excreta of typhoid fever and cholera patients are apt to contuin in large 
number the specific microbes of these epidemic diseases, and such excreta are therefore infectious 
in minimal amount. Accompanying these and other pathogenic micro-organisms of intestinal sort 
B. coli is always to be found in great abundance. To demonstrate the presence of disease germs 
must always be a matter of extreme difficulty, but to estimate the number of B. coli in a liquid is 
comparatively easy. As an index, then, of the possible presence of pathogenic bacteria of intestinal 
outcome the quantitative estimation of B. coli is a test of singular value. 

Some strains of B. coli are pathogenic to animals and are also related to morbid processes 
occurring in the human subject. But in the present state of our knowledge it would seem unwise 
to base the value of the test on the assumption that B. coli is directly injurious. A safer view is 
the one set forth in the preceding paragraph, namely, that the quantitative estimation of B. coli 
is an indirect means of measuring the status of an effluent in its possible relation to disease. 

B. coli is not abundant everywhere in nature. In various reports to the Local Government 
Board I have shewn that the wide distinction as regards B. coli between crude sewage and pure 
water, polluted streams and non-polluted rivers, virgin soils and contaminated soils, the 
“washings” of pure and impure soils, and in general pure as compared with impure substances, 
is a wide one. B. coli is either altogether absent or relatively absent from pure substances, and 
is present in sewage and substances recently fouled with excremental matters in enormous 
numbers. 

That B. coli is present in the intestinal discharges of the lower animals cannot reasonably be 
adduced as an argument against the employment of the test. There is no reliable evidence to 
show that the excreta of healthy much less of diseased animals are altogether harmless to man. 

In conclusion it may be urged that sewage ought always to be regarded as a liquid potentially 
dangerous. By framing biological standards, as regards the number of B. coli in crude sewage, we 
are in a position to judge the probable biological status of sewage effluents in their relation to danger 
to health when similarly tested. It is true that conditions may arise in the purification of sewage 
inimical, if not destructive, to some at all events of the microbes of epidemic disease which may 
yet exercise little or no deleterious action on B. coli. But it is well to err on the safe side in 
matters affecting health, and the presence in an effluent of B. coli in any great number ought 
most certainly to be taken as meaning the possible presence as well of other micro-organisms also of 
intestinal origin but of more dangerous sort. No effluent, for example, teeming with microbes 
belonging to the class of B. coli should be considered as having become so modified bacteriologically 
as to allow of its safe introduction into a stream to be used for drinking purposes. 

As a measure then of the probable biological status of an effluent in relation to disease, the 
B. coli test, in my judgment, is one of especial importance. 

The standard suggested in the case of non-drinking water streams is less than 1,000 B. coli 
perc.c. It must be admitted that all the suggested standards, if considered in relation to the 
chemical results, press with perhaps undue severity on the artificial processes of sewage disposal 
as compared with treatment on land. 


Procedure :— 


3. coli may be readily isolated from the gelatine or agar plates used for estimating the total 
number of bacteria. But as in cultures of this sort a large proportion of the colonies remain 
imbedded in the medium and so do not grow in a typical fashion it is impossible accurately to 
estimate the number of B. coli in this manner. Judging from my experience of the bacteriological 





* Reports of the Medical Officer, Local Government Board, 1897—1900. 

+ The ratios of aerobic spores to. bacteria in the Barking and Crossness experiments was 1 to 11,744 and 1 
to 9,662 respectively: 

+ 1 am here speaking of domestic sewage, or domestic sewage mixed with trade refuse to a moderate extent 
only. It is not asserted that trade refuse by itself necessarily contains B. coli in abundance, or that domestic 
sewage mixed with trade refuse of such a nature or amount as to be capable of altering the biological com- 
posilion of the mixed liquid need of necessity conform to normal sewage standards as regards B. coli, A 
liquid in which trade refuse is present in much larger proportion than domestic sewage should, I think, not 
be spoken of as sewage without some qualifying statement. 
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examination of soil, sewage, and water, the following methods are most to be relied on for 
estimating the number of B. coli ina substance. Ji may be pointed out that no test based on 
observation of a change or changes produced in the nutrient medium and supposed to be characteristic 
of B. coli can compare with isolation in plate cultivutions of the microbes suspected to be B coli, and 
the subsequent attentive study of the biological characters of pure cultures of these bacteria when grown in 
various media, 


A.—Surface Gelatine Plate Cultures.* 


Tubes, each containing 10 c.c. of sterile gelatine, are placed fora few minutes in warm water 
(about 40° C.) and the liquid contents poured into a series of sterile Petri dishes. When the 
gelatine has set, the plates are separately inoculated with definite quantities of the liquid to be 
tested. A sterilised platinum spreadert is used in each case to spread the liquid over the surface 
of the gelatine. The plates are next inverted and incubated at 20° CG, _AIl the colonies develop on 
the free surface and therefore al/ of them display their characteristic modes of growth. Colonies 
resembling B. coli in their manner of growth are next subcultured in broth (for diffuse cloudiness 
and indol formation) ; litmus milk (for acidity and clotting) ; and gelatine shake cultures (for 
“gas” formation). 

This method I helieve to be the best when the object is to study the characters of all the 
different races of B, coli present in a substance, as well as to estimate their relative abundance. 
Many bacteriologists add phenol + to the gelatine, and there is no objection to this method 
provided that the amount added does not exceed 0:05 per cent. To adda larger quantity not 
only stunts the growth of the colonies of B. coli, but also, [ am convinced, destroys the vitality of 
the weaker members of the group. Surface agar plate cultures (with or without the addition of 
phenol) may be used instead, but I am strongly of opinion that gelatine is the best medium. 


Procedure :— 


It is safest in the case of sewage to inoculate four plates severally with 0-1 ¢.c. of dilutions 
(2), (3), (4), (5). Bad effluents require the same dilutions, but fairly satisfactory effluents should 
receive 0°1 c.c. of dilutions (1), (2), (3), (4), and good effluents 0-1 ¢.c. of the liquid direct and 0-1 ce. 
of dilutions (1), (2), (3). 


Example :—The number of colonies in the 0:1 cc. of (3) dilution plate indistinguishable 
from B. coli is found to be 10. These in subculture in broth, litmus milk, and gelatine 
“shake” cultures are shewn to be B. coli or closely allied microbes. 10 x 10,000 = 
100,000 B. coli (or closely allied forms) per c.e. 


C.—Primary broth and secondary surface gelatine plate cultures. 


This method is one of extreme delicacy, and perhaps its only fault is that the preliminary 
growth in broth is apt to “draw out” a particular strain of B. coli at the expense of other 
accompanying strains. But when the primary object of an investigation is to determine the 
number of B. coli present, the study of all the different strains of B. coli being considered of 
secondary importance, this method is probably unsurpassed. 

Karly in the enquiry Dr. Gordon made a careful and thorough ¢omparison of the chief methods 
employed in the estimation of B. coli in sewage and sewage effluents, and he came to the con- 
clusion that for the purposes of the present investigation the primary broth and secondary plating 
method was the best. With this conclusion I am in close agreement, and it needs to be added 
that the records under the heading of B. coli, which are of a most exhaustive and valuable nature, 
must be placed to Dr. Gordon’s credit. Phenol may be added to the broth and gelatine, but in 
neither case should it exceed in amount 0-05 per cent. Its addition is certainly not necessary, 
and so perhaps should not be recommended. § 


Procedure :— 


Sewage.—Inoculate four sterilised 10 c.c. broth tubes severally with 1 c.c. of dilutions (2), (3), (4), 
(5). Incubate at 37° C. for 24-48 hours. From those tubes showing abundant diffuse cloudiness 
make surface gelatine plate cultures as follows:—TInoculate, from one of the primary broth tube 
cultures by means of a straight platinum needle, a tube (a) containing 10 c.c. of sterile water. Shake 
the tube (a) and withdraw from it two to four loopfuls, successively using for this purpose a 
platinum needle with a loop, and add them to the solid surface of 10 c.c. of sterile gelatine previously 
set in a sterile Petri’s dish. Spread the liquid all over the surface of the gelatine by means 
of a sterile platinum “spreader.” Invert the plates and incubate at 20° C. On the second day 
study the appearance of the colonies, and subculture one or more of those resembling B. coli in 
broth, litmus milk and gelatine (‘‘ shake”) cultures. / 

In the case of bad sewage effluents proceed as above. With fairly satisfactory effluents use 
1 c.c. of dilutions (1), (2), (3), (4). In the case of good effluents inoculate the broth tubes with 
1 cc. direct and 1 c.c. of dilutions (1), (2), (3), (4). 





*¥Fig.'5. Plate IIL. eee i east ‘ 

+ The platinum spreader introduced by Dr. Klein is shown in Fig. E. Plate V. | 

+ The addition of phenol to agar, gelatine or broth, is a very old method. Dr. Klein, for example, has used 
it for more than ten years. Some bacteriologists use a relatively large quantity, others a very small amount. 
It is significant that most workers of note tend to use less rather than more as their experience widens, and 
that many bacteriologists who in the past used phenol in greater or less amount now use it no longer. 

§ It is well to remember that pathogenic microbes of intestinal outcome must needs, when separated from 
the animal body, be exposed to inthuences of a novel and probably uncongenial kind. In consequence their 
vitality is apt to be weakened, and the addition to nutritive media of substances, which at the best only 
inhibit these specialised germs to a Jess degree than their saprophytic neighbours, is a dangerous factor to 
trifle with, and if pushed to excess may defeat the very object sought to be attained—nameiy, the coaxing 
back to active exis:ence of enfeebled germs of pathogenic sort. Figs. 6, 7, 8. Plate III. 
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Example.—Four broth tubes were severally inoculated with 1 ¢.c..of dilutions (2), (3), (4), (5). 
After 48 hours’ incubation at 37° C. tubes (2), (3), (4)—but not (5)—showed uniform turbidity. 
Surface secondary gelatine plate cultures were next made from the primary broth \tubes 
(2), (3), (4), showing uniform turbidity, and also from tube (5) as an extra precaution, and 
incubated at 20° C. Onthe second day each of the secondary gelatine plate cultures (2), (3, (4) 
contained nearly pure cultures seemingly of B. coli, but plate (5) contained no colonies liable 
to be mistaken for B. coli. One or more of the colonies from plate (4) were next subcultured 
and studied in broth, litmus milk and gelatine (“shake ”) cultures, and found to be typical 
of B. coli. Plate (4) corresponds to broth (4), and therefore to z545,5 ¢.c. Result at least 
10,000 but less than 100,000 B. coli per c.c. af : 


5.—Indol Test.—Indol in Broth Cultures. 


(Five days at 37° C.) 


Indol is a substance produced during the putrefactive and offensive decomposition of 
albuminous matters. And indol-producing bacteria (notably B. coli and its allies) are peculiarly 
abundant in excremental matters and relatively absent from pure waters* and virgin soils. It 
is obvious that by estimating the numbers of indol-forming microbes in sewage and effluents 
information of an extremely useful kind is likely to be obtained. On May 18th, 1898, I 
sought to ascertain the smallest amount of Crossness crude sewage and of the effluent from the 
4 feet coke-bed capable of producing growth, offensive smell, and indol’ when sown in peptone 
broth. It was found that in both cases so minute a quantity as one-millionth (but not one ten: 
millionth) ¢c.c. sufficed to. give rise to an offensive smell and indo] formation in broth cultures. 
Since then I have used the test with success in the bacteriological examination of waters and 
soils. But it was Dr. Gordon who drew my attention to the probable value of this’ test in 
connection with our routine work for the Commission, and the credit of carrying out a prolonged 
series of experiments dealing with some hundreds of samples is his due. Although the test is’ 
not a specific one as regards B. coli there can be no doubt that in the case of sewage and effluents 
the records obtained by the use of the indol and B. coli tests show a striking parallelism. But 
apart from the value of the demonstration of this important relationship between the two tests, it is in my 
opinion most desirable that the Commission should possess records of the relative abundance of indol- 
producing bacteria of all sorts in sewage and sewage effluents. . 

The standard suggested in connection with this test is that an effluent should be “ passed ” 
even if it gives a positive result with $5 ¢.c. provided it gives a negative result with zy55 ¢.c. 

It is specially to be noted that all the standards suggested are merely provisional ones. They 
may, however, be of use as working standards for practical purposes and to enable a comparison 
to be drawn between effluents of varying degrees of purity. The successive dilution of tenths 
or decimal method of stating results which I have advocated greatly facilitates comparisons of 
this nature. . 


Procedure :-— 


Sewage and bad effluents.—To each of four sterilised 10 c.c. broth tubes} add severally by 
means of sterilised 1 c¢.c. pipettes, 1 c.c. from flasks (2), (3), (4), (5), représenting respectively 
0-01 (zie; x results by 100) cc. ; 0°001 (aq; x results by 1,000) c.c.; 0-0001 (-5355: x 
results by 10,000) e.c. ; 000001 (zou'550 5 x results by 100,000) c.c. Incubate at 37° C., and on 
the fifth day test for indol by adding 1 ¢.c. of impure nitric acid (containing nitrites) to near the 
foot of each of the broth tubes. A purplish red colour indicates the presence of indol. 


Example.—Tubes (2), (3), (4), corresponding to 1 c.c. of dilutions (2), (3), (4), gave a 
positive result as regards this indol test. Tube (5), corresponding to 1 ¢.c. of dilution (5), gave 
a negative result. Result, + -0001 c.c. — 00001 c¢.c. (at least 10,000 but not 100,000 indol- 
producing bacteria per c.c.). . ) 


In the case of good effluents use 1 c.c. of dilutions (1), (2), (3), (4), and as regards very good 
effluents 1 c.c. direct and 1 c.c. of dilutions (1), (2), (3), and inoculate broth tubes in the way 
above described. maf 


6.—Spores of B. enteritidis sporogenes (Klein). 


As I believe this test. to be of singular value in the bacterioscopic examination of sewage and 
sewage effluents, it is necessary to enter somewhat fully into the chief reasons why I consider it 
of such importance. 

Dealing first with some of the points which may be open to criticism, it is worthy of note that 
many bacteriologists consider that B. enteritidis sporogenes is not causally related to acute 
diarrhcea occurring in human beings. Avoiding controversial matters as far as possible, it may 
suffice to say that, in the opinion of Dr. Klein and Dr. Andrewes, the presumptive evidence in| 
favour of its having been causally connected with certain epidemics of. diarrhea was of a strong 
kind, and to add that quite apart from this question, and other points possibly open to serious | 
dispute the test, as a test, still remains in my judgment a most useful one. Again, the demon- 
stration of B. enteritidis sporogenes in normal stools, as well as in the stools of patients suffering 
from acute diarrhcea, has been made much of. But diplococcus pneumoniz, one of the most 
pathogenic microbes known, and believed to be the cause of croupous pneumonia, is not uncommonly 
present in the saliva of healthy individuals. A further point was raised, not in the first place by those 
hostile to the test, hat by those whose practical experience had led them to adopt it, namely, that the 
spores of B. enteritidis could not be regarded as proof of recent animal pollution. This point. was 
raised quite legitimately in connection with the bacteriological examination of soils and water supply. 





* Ina few drinking waters I have actually obtained a negative result when using for cultivation purposes 
the bacterial contents of 400 ¢.c. of the water. ' . 


t It is obvious that the primary broth cultures in connection with the B. coli test may be utilised for this 
purpose, i 
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Subsequently the same argument was brought to bear, but without the same show of reason, on 
the question of sewage disposal. But sewage and sewage effluents are of recent animal origin 
and it needs no bacteriological test to demonstrate this fact. Lastly, milk cultures showing the 
enteritidis change are not always found to be virulent on injection into guinea-pigs, and there are 
other anzrobic microbes which produce the same change, or avery similar one, under similar 
conditions of experiment. Whether the non-virulent character of some of these milk cultures 
is due to the presence of aberrant and non-pathogenic strains of the B. enteritidis or to 
microbes of separate species, is difficult to determine. But in my experience, if a substance in 
certain amount produces the enteritidis change in milk culture from which the whey is 
non-pathogenic to rodents, inoculation of milk cultures with a somewhat larger quantity of 
such substance produces whey which is pathogenic to rodents. 


But whether B. enteritidis sporogenes is or is not causally related to diarrhcea, whether 
aberrant and non-pathogenic strains of B. enteritidis sporogenes or microbes producing a similar 
change in milk but of separate and harmless sort, can accompany and sometimes surpass in number 
the true B. enteritidis sporogenes, matters very little, so far as the test, as a test, is concerned ; 
for in judging the value of a test we must look to the results obtained in actual practice. Nowif 
the change in milk culture known as the “ enteritidis change” is produced equally-by pure as impure 
substances, for example, pure water as compared with sewage, non-polluted streams as compared 
with polluted rivers*, cultivated soils as contrasted with virgin soils, then indeed the test may’ be 
considered of small value. But what do we find as the result of very numerous experiments 
carried out during a period of several years ! 


Crude sewage usually gives a positive result with tooo ¢¢., and not uncommonly 
with yodan ©¢. 

Pure waters may yield a negative result even when the bacterial contents of as much as 
100-500 c.c. of the water are used for cultivation purposes. (Compare Fig. 12, Plate VI., 
with Fig. 10, Plate VI.) 

Cultivated soils, manured soils, and soils polluted with excremental matters, usually give, 
a positive result with 001 to 0001 gramme. 


Virgin soils usually yield a negative result with ‘01 grm. and some with 1 gramme. 


The “‘washings” of impure soils yield a positive result even when a minimal amount of 


the liquid is used. 


The “washings” of pure soils either gives a wholly negative result or a positive result 
only when using relatively large quantities of the liquid. 


These results, together with an extensive experience of the test in the course of the last four 
years, have consistently and conclusively proved that in actual practice the quantitative estima- 
tion of spores producing the “enteritidis change” in milk is one of the most valuable means we 
possess of determining the degree of biological purification arrived at in an effluent, as compared 
with the crude sewage from which it came. Moreover, as the B. enteritidis sporogenes test is. 
carried out under anaerobic conditions, and thus gives a useful indication of the probable biological 
qualities of sewage and sewage effluents in relation to the number of spores of anaerobic bacteria of 
all sorts present in them, this reason alone justifies the employment of the test as a routine one, 
the more so since (apart from inoculation experiments) it is one of the simplest tests at present 
known. t 


Procedure :— 


The following method, except as regards the method of making the dilutions, is the one 
practised by Dr. Klein. 

Four tubes, each containing 15 c.c. of sterilised milk are boiled for half an hour to expel the 
oxygen. They are then rapidly cooled by placing them in a large beaker containing cold water. 
Next they are inoculated severally with 1 ¢.c. of dilutions (1), (2), (3), (4), heated to 80° C. + 
for ten minutes, and placed in wide tubes containing a freshly-prepared mixture of pyrogallic 
acid and potassium hydrate solution. The wide tubes are then stoppered and placed in the hot 
incubator (37° C.).§ After 48 hours they are removed and examined for Klein’s “enteritidis 
change.” To test the virulence of the cultures showing the “enteritidis change ” inoculate 
guinea-pigs subcutaneously with 1 ¢.c. of the whey. But if one is working with a large number 
of cultures and samples, it is, of course, unjustifiable to inoculate guinea-pigs on every occasion. 

With bad sewage effluents proceed in the same way, but with good effluents use 1 ¢.c. direct 
of the liquid and 1 c.c. of dilutions (1), (2), (3). 

A point worth noting is that in the great majority of cases if the samples are examined in the 
way I have recommended there is an absolute distinction between the positive and negative results, 
t.e. between the last tube (highest dilution) showing the “enteritidis change,” and the one next 
it and higher in the scale of dilutions. Thus, to take an example, tubes (1), (2), (3), corre- 
sponding respectively to 1 ¢.c. of dilutions (1), (2), (3), show the “enteritidis change.” Tubes 
(4), (5), corresponding to 1 c.c. of dilutions (4), (5), show absolutely no change at all. The 





* It may be pointed out that a negative result as regards B. enteritidis sporogenes when using for cultural 
purposes a small quantity of a polluted river water does not prove that this anaerobe is altogether absent. 
Nor does it tend in any way to show that the test is not a valuable one. It is obvious, for example, that 
B. enteritidis sporogenes cannot reasonably be expected to be present in 0°1 c.c. of a polluted river water 
unless the contamination is gross in amount. But its absence trom 0:1 c¢.c. in no way implies its absence 
from 1, 10 or 100 ce. : : ; : 

t Perhaps I cannot put the matter more strongly than by saying that even if the milk cultures showing 
the “enteritidis change” were never virulent to animals, that even if the change in milk culture was never 
produced by bacteria in any way harmful to human beings or animals, I would still retain the test, AS A TEST, 
in the bacterioscopic examination of sewage, sewage eftluents, soils and water supply: : 

+ No elaborate apparatus is required for this purpose. A large beaker partially filled with water kept ata 
temperature of 80° C. will suffice. Or the simple form of apparatus (Figs. B,C, D. Plate IV.) used by 
Dr. Klein for many years, and which is reproduced here by his kind permission, may be employed. 

§ Fig. F. Plate V. 
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distinction between tube (3), last positive, and tube (4), first negative, is definite and unmis- 
takeable. No question of personal equation is involved, only one conclusion being possible in 
the great majority of cases to the inexperienced equally with the experienced workers. 


Example.—Tubes (1), (2), (3), corresponding to 1 .c. of dilutions (1), (2), (3), showed the 
“enteritidis change.” Tube (4), corresponding to 1 c.c. of dilution (4), showed no such 
change. A guinea-pig inoculated with 1 c.c. of culture (3) died within 24 hours and showed 
the usual signs associated with B. enteritidis sporogenes (“ floating belly,” sanguineous 
exudation swarming with bacilli, etc.). Result + °001; — -0001 c.c. (at least 1000 but less 
than 10,000). 


Figures 9, 10, 11, 12. Plate VI. 


7.—Streptococcr. 


The streptococcus test is undoubtedly a difficult one, and is perhaps hardly to be recommended 
as a routine measure when the samples to be examined are very numerous. Its importance lies 
in the fact that it seems to yield certain information, not easily, if at all, to be obtained by the 
use of other and simpler tests. 

I have advocated the use of this test in the bacterioscopic examination of soils, water supplies, 
and sewage effluents chiefly for the following reasons :— 


Speaking of streptococci, as a class, it may be said that: 


They are delicate germs and tend to soon lose their vitality and die. 

Thev are present in abundance in the intestinal evacuations ot animals. 

They comprise species highly pathogenic to human beings. 

They are present in sewage, sewage effluents, and recently polluted soils and water supplies, but 
are seemingly absent from relatively large amounts of virgin soils and pure waters, and may be 
absent (or relatively so) even from contaminated soils and waters when the contamination is not 
of recent animal outcome. 

It is not disputed that there may be individual members of the streptococcus class which are 
comparatively hardy germs, and which may be able to exist and multiply under saprophytic 
conditions ; but in judging the value of a test one must look very much to the results obtained 
in actual practice, and from this practical point of view the facts I have adduced can not I think 
be devoid of some significance. 

There is great difficulty in distinguishing between streptococci of feeble vitality (of most signi- 
ficance) and those of more robust type (of less importance) ; but if an effluent contains streptococci in 
abundance and in approximately the same relative proportion to the total bacterial flora as the 
raw sewage before treatment, there would seem to be good ground for regarding such an effluent 
as potentially dangerous to health. 

The B. coli test is one of great value, but B. coli is a more hardy germ than B. typhosus and 
the cholera vibrio. Although as a working hypothesis it is wise to regard the presence of B. coli 

in any number as an indication of the possible occasional presence as well of other intestinal 
microbes of more dangerous sort, it might be contended that a particular process of purifying 
sewage was capable of effecting the destruction of B. typhosus and the cholera vibrio, if present 
while yet failing to destroy the more hardy micro-organisms belonging to the B. coli class. The 
more delicate members of the streptococcus group are seemingly less hardy than the typhoid 
bacillus and the cholera vibrio, and therefore the demonstration of their presence in an effluent is 
of special significance. But to sift these sensitive members of the streptococcus group from their 
more hardy neighbours is no light task, and probably in practice it is suflicient to demonstrate 
the presence of streptococci in abundance in an effluent to draw conclusions of value. So far, 
then, as my experience goes, the presence of streptococci in an effluent in any number, or in the 
same proportion relative to the total bacterial flora as in the sewage before treatment, is a useful 
indication of the biological status of such an effluent in relation to the possible occasional presence 
as well of other intestinal microbes of more dangerous sort. 

Some streptococci, be it noted, are causally connected with morbid processes occurring in the 
human subject, and a few of them are possessed of conspicuous disease-producing power. To 
separate these streptococci from others of comparatively harmless sort, in the case of sewage and 
effluents, if they were in reality present in them, would be a most difficult task. As a matter of 
fact, such of the sewage streptococci as I have tested have usually displayed little or no pathogenic 
power when subcutaneously injected into mice. This does not necessarilymean that they would be 
harmless to other animals, nor that they were derived from a harmless source, nor that they would 
be incapable, under certain conditions, of regaining their pathogenic properties if previously 
present. But it is wise to base the value of the test on general grounds, and while not discarding 
the possibility of the streptococci themselves being harmful to human beings, to look upon the 
test rather as a proof of the presence of intestinal and therefore undesirable microbes, and as an 
indication of the possible occasional presence as well of other and seemingly more hardy microbes 
of a sort definitely pathogenic to human beings, ¢.g., the typhoid bacillus. 

In conclusion, the streptococcus test would seem tobe of special value, because the presence of 
streptococci in any number in an effluent tends to show, more so perhaps than any other test, that 
the sewage has not become so modified biologically by its treatment as to be other than a liquid 
still potentially dangerous to health. As regards standards, I think it would be unwise to make 
any definite statement in connection with this test. 


Procedure :— 7 


Pour four agar plates. After a suitable interval to allow the agar to set, inoculate in the case 
of crude sewage the plates severally with 0:1 c.c. of dilutions 1, 2, 3, 4. Bad effluents may be 
treated in the same way, but in the case of good effluents use 0:1 ¢.c. of the liquid direct and 
0-1 c.c. of dilutions (1), (2), (3). In each case spread the liquid over the surface of the agar by 
means of a sterilised platinum “spreader.” Invert the plates and incubate at 37°C. After 
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24-48 hours examine the plates with a strong hand lens and also under a low power of the 
microscope. Subculture the minute colonies resembling streptococci in broth tubes and incubate 
the broth culture at 37° C. After 24-48 hours examine the broth cultures and make stained 
(preferably by Gram’s method) and unstained microscopic preparations from all those showing 
growth. From the broth tubes which on preliminary microscopic examination seem to contain 
microbes belonging to the streptococcus group, subcultures are made in various media, ¢.9., 
litmus milk, gelatine (streak and plate cultures) and agar (streak and plate cultures), and the 
morphological and biological characters of the microbe carefully determined. 


Example.—Four agar plates were severally inoculated with 0:1 c.c, of dilutions (1), (2), (3), (4). 
From the 0:1 cc. of (2) dilution plate two microbes were isolated, which on further study 
were found to belong to the streptococcus group. No microbes of comparable sort were 
found in the 0:1 cc. of (3) dilution plate. Result = at least 1,000 but less than 10,000 
streptococci per c.c. 


Figures 13, 14, 15, 16. Plate VII. 


8.—Number of Anaerobic Bacteria. 


I desire to repeat the views I have from time to time expressed, namely, that most of the 
ssrictly anaerobic microbes of importance in sewage are present in the form of spores; that the 
B. enteritidis sporogenes test is a spore-test carried out under anaerobic conditions ; and that I 
have long since convinced myself by actual experiments that Klein’s test is a most useful guide 
to the bacterial contents of sewage and effluents as regards the number of sporing anaerobes of 
all sorts present in them. By Klein’s test I do not mean observation of the presence or absence 
of B. enteritidis sporogenes in 1 c.c.* of a sample, but its relative abundance ,; whether for example 
it is present in 1 ¢.c., 0-1 c.c., 0°01 «.c., 0-001 c.e., or 00001 ¢.c. of the sample. 

In this indirect sense the Commission will receive anaerobic records dating from the com- 
mencement of my investigations. 


9.—Thermophilic Bacteria. 
10.—H.S. Bacteria. 


The estimation of thermophilic bacteria and H.S. microbes is not altogether unimportant. The 
chief point of importance being to draw judicious and cautious inferences from the results 
obtained by the use of these tests. But the number of other and more valuable biological tests 
available seems to render their employment hardly necessary and so they will not be further 
considered. 


11.—I/noculation of Animals. 


(either directly with sewage and effluents, or with pure cultures of microbes derived from these 
liquids). 

In special cases the inoculation of animals is most important, as has been clearly shewn by 
the results of the Yeovil experiments. But as a routine test it can hardly be recommended. 
This subject has been already dealt with in two separate reports (Yeovil report, and the 
subcutaneous inoculation of animals report) and so need not here be further discussed. 


Section IT. —Simple bacteriological tests and suggested standards. 


The Commission has already received a report from me on this subject, and therefore it will 
be unnecessary to enter into full details.+ The simple tests then recommended were as 
follows :— 

12.—“ Gas” test. 


“Gas” in gelatine “shake” cultures [24 hours at 20° C.]. 











* As regards sewage the use of 1 ¢.c. or even 0°1 ¢.c. for cultural purposes is of small value, since in the 
great majority of cases a positive result is obtained with ‘01 to -001 ¢c.c. Even in the case of effluents a 
majority would be likely to show the “ enteritidis change” with ‘01 c.c. ‘ 

Conversely the absence of B. enteritidis sporogenes from 0:1 or even 1 c.c. of a polluted river water in 
no way implies its absence from a larger quantity or tends to Jessen the intrinsic value of the test. ‘To be 
present in this amount would probably mean a pollution so gross in character as to be apparent to the senses. 


+ Preliminary report on simple bacteriological tests. It may not be amiss to repeat certain of the con- 
clusions given in the report, namely, as follows :— ’ ‘ 

“ None of these simple tests (or any other of similar sort that I am acquainted with) are to be regarded as 
other than ready methods of judging the probable biological qualities of sewage eflluents and their degree of 

urification. 

ae No tests of the above kind can ever adequately replace the more laborious but much more reliable 
methods which have prevailed in the past. For example, plate cultivations and the subsequent attentive 
study of the resulting colonies and the behaviour of subcultures of these colonies when grown in various media. 

“In brief, these handy, rough and ready tests, useful as they undoubtedly are, should be relied on as 
indicating the probable, rather than of necessity the actual truth.” 
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13.—Litmus milk test. ‘ 
Acid clotting of litmus milk cultures [24 (? 48) hours at 37° C.]. 


14.— Neutral red broth test. 
Greenish-yellow fluorescence in neutral red broth cultures [24 (#48) hours at 37° C.]. 


To these must be added, as already indicated, and described at page 8 of this report :— 


Indol test. [5.—page 8. | 


Indol wn broth cultures [5 days at 37° C.] 


B. enteritidis sporogenes test. |6.—page 8. ] 


Klein’s “ enteridis change” in anaerobic milk cultures [48 hours at 37° C.] 


Apart from the inoculation of animals this test is an extremely simple one. A point worth noting is 
that the proposed standard (for non-drinking water streams) involves no tro ublesome dilutions. A positive 
result with py ¢.c. (O'l¢.c., about two drops) would so far as this particular test is concerned paveg oh) an 
effluent. It has already been considered in this report. 


Athough the litmus-milk test yields useful results, J think it might with advantage be incorporated 
with MacConkey’s test in the way presently to be described. 


I deal now in detail with those ‘Simple Bacteriological Tests” which have not hitherto 
been described. 


“Gas” test. (No. 12.) 
“Gas” in gelatine “shake” cultwres (24 hours at 20° C.).* 


In regard of this test the following points are worthy of note :— 


1. There is a broad parallelism between the results obtained by the use of the “gas” 
test and (a) the general chemical results, and (6) the general bacteriological results. 

2. In sewage the number of gas-forming bacteria is remarkable, both actually and in 
relation to the total bacterial flora. 

3. Most of these “gasforming” bacteria belong to the objectionable B. coli and B. 
proteus class. Not uncommonly these gas-forming proteus-like microbes are found to be 
pathogenic in the case of rodents. 

4, There is a broad parallelism between the number of these microbes in sewage and 
‘sewage effluents and the amount of such liquid required to produce a visible development of 
“as” in gelatine “shake” culture. 

5. In pure waters “ gas-forming” bacteria are relatively absent. When present their ratio 
to total number is apt to be much less than in the case of sewage and sewage effluents. 
In many cases I have failed to get a positive result, even when using for cultivation purposes 
the bacterial contents of 100 c.c. (Pasteur “ filter-brushing ” method). 

6. The “gas” test is not nearly so delicate as some other methods for the numerical 
estimation of B. coli and B. proteus, because a certain number of these gas-forming 
microbes are necessary to produce a visible development of gas in gelatine “ shake” cultures 
“within a reasonable time. The excessive delicacy of these other tests is, however, in some 
respects, a positive disadvantage when dealing with grossly impure liquids of the nature of 
sewage and most sewage effluents. 

7. Side by side with the destruction of oxidisable and putrescible matter there is usually a 
corresponding reduction in the number of gas-forming bacteria. This, however, is more 
apparent in the case of land than as regards bacteria-bed processes of sewage treatment. 

8. Observation of the number of “gas-forming” bacteria in a liquid is an indirect method 
of gauging its probable degree of putrescibility. 

9. To some extent the number of gas-forming bacteria is an index of the potential harm- 
fulness of an effluent. 

10. The test is one of easy application, and the proposed standard (for non-drinking water 
streams) involves no troublesome dilutions.t A positive result with 5}, ¢.c. (071 ¢.c., about 
2 drops) would condemn an effluent. 

Procedure.—In the case of strong sewage and very bad effluents add severally to four 10 c.c 
gelatine tubes 1 ¢.c. of dilutions (2),(3),(4),(5). Place the tubes in warm water (about 40° C.) for 
afew minutes to meit the gelatine. Shake the tubes so as thoroughly to mix their contents, 








* The test may be rendered more delicate by extending the time from 24 to 48 hours, but for various reasons 
this is not recommended. Indeed, it was the wish of the Commission that some simple biological test should 
be adopted which in relation to its own particular standard involved no troublesome dilutions, and 
the extension of the time limit would necessitate the use of dilution methods. It is obvious that this test 
might be modified in a number of ways. For example, glucose might be added to the gelatine, or perhaps 
litmus or neutral red. Further agar, might be employed instead of gelatine, and use might be made of 
litmus, neutral red cp glucose, and the cultures incubated at 37° C. instead of 20° C, By adopting a 
temperature of 20° C. those gas-forming microbes are included which refuse to grow at blood-heat. 

+ This is a point upon which the Commission laid special stress. The uestion was repeatedly asked. 
Is any biological test known which can be applied by a comparatively unskilled worker to the examination of 
sewage effluents without resort being had to the troublesome method of dilution? The answer is that both 
the B. enteritidis sporogenes and “ gas” tests, according to my provisional standards, are to be regarded in 
this light. In each case an effluent is “passed,” even if iv gives a positive result with 1 c.c. (about 20 
dr ps), provided it gives a nezative result with 0:1 ¢.c. (about 2 drops). 
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and then place them in cold water until the gelatine has become solid again. Incubate at 20° C. 
and after 24 hours examine them for “ gas” production. In the case of fairly satisfactory effluents 


and some samples of sewage, use 1 c.c. of dilutions (1), (2), (3), (4), and with good effluents 1 c.c. 
of the liquid direct and 1 c.c. of dilutions (1), (2), (3). 


Example: Four gelatine tubes were severally inoculated with 1 c.c. of dilutions 
(2), (3), (4),(5). After 24 hours’ incubation at 20° 0, (2) and (3), but not tubes (4) or (5) 
showed gas formation. Result = + -001 ce. (ryo7%e-) 5. 0001, ¢.¢) (742.5, ¢.6.). 


See Figs. 17, 18, 19, 20. Plate VIII. 


Litmus milk test. (No. 13.) 
Acid clotting of litmus milk cultures (24 [1 48] hours at 37° C ) 


Although perhaps this test might be abandoned in favour of the other tests that I have men- 
tioned, i hrief description of it may not be out of place. 

A conspicuous property of B. coli (and allied forms) is the production of strong acid and 
clotting in milk cultures. It is true that other micro-organisms possess these attributes, but they are 
apt to be present in smaller proportion than B. coli in sewage and sewage effluents. If, there- 
fore, the smallest amount of sewage or effluent capable of producing acid clotting in milk cultures 
be determined, the inference is that the change in the milk has been effected by the growth of 
B. coli or closely allied forms. However this may be, it is a fact worth noting that whereas 
rov0y t rov000 ©-¢. of crude sewage commonly produces acid clotting of milk in 24 hours at 
37° C., 1 ec. or more of, at all events some pure water, fails to effect a similar result. The test 
may be rendered more delicate by lengthening the period of observations from 24 hours to 
48 hours, or by taking note of acidity independently of clotting. 


Procedwre—Add severally in the case of crude sewage and,bad effluents to four tubes, each 
containing 10 c.c, of sterile milk tinted with litmus solution, 1 ¢.c. of dilutions (2), (3), (4), (5). 
Incubate the tubes at 37° C. for 24 hours, and note the result as regards acidity and clotting of 
milk. In the case of fairly satisfactory effluents use 1 c.c. of dilutions (1), (2), (3), (4), and as 
regards good effluents, 1 c.c. of the liquid direct and 1 ¢.c. of dilutions (1), (2), (3). 


Example: Tubes (2), (3) (corresponding to 1 ¢.c. of solutions (2), (3) ), showed acidity and 
clotting, and tube (4), (corresponding to 1 ¢.c. of dilution (4), acidity but no clot. Tube (5) 
(corresponding to 1 c.c. of dilution (5), showed no visible change. Result, as regards acidity 
and clotting = + ‘001; — 0001 cc. As regards acidity only + -0001 ; — -00001 ce. 


Neutral red broth test. (No. 14.) 


Greenash-yellow fluorescence in neutral red broth cultures [24 (248) * howrs at 37° C.]. 

Rothberger first drew attention to the value of agar tinted with neutral red solution as a 
means of distinguishing B. coli and B. typhosus. The former microbe gives rise to a highly 
characteristic change in the medium, namely, greenish-yellow fluorescence, whereas the latter 
micro-organism leaves the crimson-tinted agar unaltered in colour. 

In 1900 Dr. Klem drew my attention to the possible value of neutral red tinted media in 
connection with my work. Since then I have been studying—although in a different sense to 
that suggested by Rothberger—the value of the test on behalf of the Commission. It was found 
that by using brotht instead of agar, and in the way about to be described, the test could be 
applied with success to the examination of crude sewage and sewage effluents for B. coli (and closely 
allied forms). Recently Hunter, Savage and others have shown that the test is a most useful one 
in the vacteriological examination of water. The test is not specific, and so must be regarded as 
of relative and not absolute value. Nevertheless, in the case of sewage and sewage effluents 
those microbes which, as well as the classical B. coli, change the crimson-tinted broth to a 
fluorescent greenish-yellow colour, are either closely akin to B. coli (and so must be regarded 
as allied forms), or else are micro-organisms far less numerous in sewage and sewage effluents than 
B. coli (and therefore may perhaps reasonably be ignored). In short, in the case of sewage and 
effluents the number of B. coli present may be measured with relative if not absolute certainty 
by noting the smallest amount of the liquid capable of changing the crimson tint of neutral red 
broth toa greenish-yellow fluorescent colour. ‘The experiments that have now been made by way 
of comparing the results ubtained by the use of this test, with the record as regards B. coli, are 
now very numerous. ‘There can be no question that in the majority of Instances, and in the case 
of sewage and sewage effluents, the results are in close agreement. Indeed, it may be said that 
the curves obtained by the use respectively of the neutral red broth, litmus milk, B. coli and indol 
tests show a decided parallelism in the majority of cases. The gas and B. enteritidis tests run, 
if I may so term it, at a lower level, but show a broad parallelism with each other and also with 
the above tests. 

In the case of the discharge of effluents into non-drinking water streams the standard 
suggested is that an effluent should be “passed” even if it gives a positive result with ;3, c.c., 
provided it gives a negative result with jy ¢.¢. 


Procedure—Four tubes each containing 10 ¢.c. of sterile broth tinted with neutral red 
solution are severally inoculated as follows :— 


In the case of crude sewage and bad effluents use 1 ¢.c. of dilutions (2), (3), (4), (5). With 
fairly satisfactory effluents 1 c.c. of dilutions (1), (2), (3), (4), may be employed. As regards 
ood effluents it is advisable to work with 1 ¢.c. of the liquid direct and ! cc. of dilutions 
(1), (2), (3). . The tubes are incubated at 37° C., and the result noted after 24 (148) hours as 


regards production of a fluorescent yellowish green colour (positive result). 





* The test may be rendered more delicate by extending the time limit to 48 hours. 

+ Ordinary broth (not glucose broth) in my experience yields the best results, but the broth I use always 
contains traces of sugar. About 2 to 3c.c. of a1 per cent. solution of neutral red in 1,000 ¢.c. broth gives a 
useful tint of red. 
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Example :—Tubes (2) (3) (4) (corresponding to 1 ¢.c. of dilutions (2) (3) (4)) showed 
greenish-yellow fluorescence. Tube (5) (corresponding to 1 c¢.c. of dilution (5)) showed 
no such change of colour. Result + ‘0001 ¢.c. — ‘00001 ¢.c. (at least 10,000, but less 
than 100,000 microbes capable of reducing neutral red broth per c c.). 


Bile-salt broth test. (No. 15.) 


Dr. MacConkey has suggested the use of a medium for bacteriological purposes having the 
following composition :— 
Sodium Taurocholate 0°5 per cent. 


Glucose ae: 
Peptone 20 5, 
Water 100 e.c. 


The constituents are heated together, filtered and tinted with litmus solution. The medium is 
then poured into test tubes and a fermentation tube placed in each. The tubes are next sterilised 
in the usual way. 

The use of peptone, glucose and litmus, is of course, not new, but the addition of sodium 
taurocholate as an inhibitory agent is quite novel. The litmus is used as an index of acid 
formation just as in the litmus milk test. As regards gas formation this may be observed in 
ordinary broth cultures, but no doubt the addition of glucose and the use of an inner fermentation 
tube makes it much more pronounced. 

The bile broth test was originally stated, although not by Dr. MacConkey, to be a specific tes: 
for B. coli. Later, Dr. MacConkey and Dr. Hill describe it as a simple test for faecal contamination, 
and in this modified sense the test is likely to prove a most useful one. 

The authors say (Thomson Yates Laboratories’ report Vol. IV. Part I.) :— 

“Tt is, therefore, justifiable to conclude, that when the reaction ts obtained, it is most probably pro- 
duced by organisms of intestinal origin.” . 

‘‘ Conversely it may be stated, that when the reaction is not present, faecal contamination is absent.” 

The former statement is a moderate one and appears to be quite reasonable, the latter is opert 
to criticism. 

How far this is true may be judged by the results of the following simple experiment :— 
one-third gramme of faeces was mixed with 10 c.c. of sterile water. 1 c.c. of the mixture was 
used to inoculate (a) a bile-salt broth tube and (b) amilk tube. Both tubes were heated to 80° C. 
for 10 minutes and (6) tube was further cultivated under anaerobic conditions. 

In (a) tube no growth occurred and therefore according to the author’s statement faecal con- 
tamination was absent. 

In (6) tube the typical “enteritidis change” occurred and 1 ¢.c. of the culture injected 
subcutaneously into a guinea-pig, killed the animal in less than 24 hours. 

But what the authors probably mean is this :—Conversely it may be stated, that when the 
reaction is not present the absence of recent and therefore specially objectionable contamination ma 
be inferred. Or, to put it ina slightly different way: conversely it may be stated that when 
the reaction is not present the probable absence of intestinal bacteria, other than those present as 
spores, may reasonably be inferred. 


In using this test three observations have to be made, namely :— 


Presence or absence of growth.* 
rd ; acidity (reddening of the litmus). 
4 3 gas formation (bubbling of liquid and rise of inner fermentation tube). f 


B. coli gives a markedly positive result as regards growth, acidity and gas formation, and the 
great majority of the other microbes that were tested gave a negative result in one or all of these 
respects.{ There is a class of microbes to be found.in sewage and other substances which resemble 
B. coli in many respects, but which slowly liquify gelatine. Some at all events of the members 
of this group give a positive result with the bile-salt broth test. According to many authorities 
this property of liquefaction prevents their inclusion in the coli group. But even if this view be 
accepted it is not unlikely that they, like B. coli, are microbes of intestinal origin. About 
seventeen micro-organisms§ according to Dr. MacConkey and Dr. Hill do indeed yield completely 
positive results with this test, but they regard this fact as of minor importance, since practically 
all of the microbes are believed by them to be of intestinal origin and therefore objectionable. 
No one is likely to cavil at this moderate statement, and it remains to be added that these 
workers deserve great praise for the excellent quality and great quantity of work carried out 
by them in connection with this new and valuable test. In its negative aspects, and assuming 
that the microbes which do not respond to the test are either of sécondary importance or that 
they would in practice be always accompanied by the microbes which do not yield a positive 
result, the test is certainly an extremely useful one. In its positive aspects the test may be 
judged to oe far too comprehensive, yet in opposition to this it may be asked what other simple 
test is available which is so differential in character in relation te the detection of the presence 
of non-sporing microbes of intestinal sort. 


* I have experienced some little ditficulty in this respect, as I have failed to prepare the medium free from 
a certain muddiness which simulates to a slight, but not material extent, bacterial growth. 

+ The rising of the small inner vube aoes not always occur in my experience, but the bubbling of the 
liquid is very striking. 

+ That is » pure culture, whether these or other bacteria acting in conjunction (symbiosis) could effect a 
positive result is not definitely known, but may be considered improbable. 

§ Among these is B. acidi lactici (Hueppe) which is described in the text-books as a sporing micro-organism, 
But there seem to be grounds for doubting whether a sporing form in reality exists, and in any case there is 
every reason to believe that the lactic acid bacillus referred to by the authors is a non-sporing microbe. Since 
writing this report, Dr. MacConkey sent me a culture of B. acidi lactici. An agar culture incubated at 
an C for four days was killed by heating to 80° C. for 10 minutes, so presumably there was no spore forma- 

ion. 
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The authors do not seem to have tried the following simple experiment :— 


If sewage, manured soil, or milk be first heated at 80° C. for 10 minutes (to kill all the 
microbes not present as spores), relatively large quantities of these materials may subsequently 
be added to bile-salt broth without effecting a positive result as regards acidity and gas 
production. That is to say a miature of the spores of bacteria of diverse sort added to this 
medium does not give rise to a positive result. As it seems to me this fact alone is a strong 
indication of the probable value of the test as a means of detecting recent contamination 
when considered in relation to the positive results induced by the addition of the same sub- 
stances in minimal amounts to bile-salt broth in the unheated condition. There may be 
exceptions to this rule, but so far I have not observed them. ss 


There is one circumstance in connection with this test when compared wi ar 
method which is not quite clear. Miss Chick working with carbol ai tae ye aot 
in 1 ce. in only 17 out of 239 samples of new milk (seven per cent.), Drs. MacConkey and Hill 
using bile-salt broth obtained a reaction (due to B. coli) in no less than 98 out of 103 samples of 
milk (ninety-five per cent.). The disparity of results is striking, but doubtless many circumstances 
of a convincing nature might be advanced in explanation. 


Lattorly, none of the criticisms that have been offered must be interpreted as attempts to minimise 
the practice: value of the test in the bacteriological examinations of sewage and effluents, but 
rather as an endeavour to enhance its ultimate usefulness by correcting or modifying certain 
inferences which in the present state of our knowledge may be considered not wholly reliable. 


Litmus milk (bile-salt broth) test. (No. 16.) 


It occurred to me that it might be possible to combine the litmus milk test which takes note 
of acid clotting of the medium with Dr. MacConkey’s bile-salt method, which aims at inhibiting 
the growth of non-intestinal bacteria and takes note not only of acidity but of gas formation a 
well. Such a combined method would take note of four things :— : 


Presence or absence of any visible change in the medium.* Acidity (this might be more easily 
observed in litmus milk, owing to its opacity, than in litmus tinted bile-salt broth which although 
meant to be transparent is apt to have a muddy appearance. 


Gas formation. { 
Clotting (this would introduce the fourth factor, and one I think of considerable importance). t 


It need not be added that even if this combined method was found to be of advantage th 
ought still to be regarded as primarily Dr. MacConkey’s. iis. uniliis 


The medium is easily prepared: To 200 cc. of milk diluted with 800 cc. of distilled 
water, tinted with litmus solution and rendered faintly alkaline, are added the following 
ingredients, viz., 10 grammes (1:0 per cent.) lactose, 5 grammes, (0°5 per cent.) sodium 
taurocholate and 20 grammes (2°0 per cent.) peptone. The mixture is heated to dissolve 
these materials, then 10 to 12 cc. are poured into each of a number of test tubes 
(6 in. x #in.) anda small test tube (2 in. x 4 in.) added to each tube. It is perhaps a 
better plan to dissolve the ingredients in the 800 c.c. of water, filter, and then add the 
filtrate to the milk. 


Sterilisation is effected by heating in the steam steriliser for half an hour on three successive days. 
Whether the litmus milk bile-salt broth test or the bile-salt broth is employed, the procedure is 
the same, namely, as follows :— 


Procedwre.—F our tubes each containing 10 to 12 ¢.c. of the medium are severally inoculated as 
follows : — 


In the case of crude sewage and bad effluents with 1 ¢.c. of dilutions (2), (3), (4), (5). With 
fairly satisfactory effluents 1 c.c. of dilutions (1), (2), (8), (4), may be employed. As regards 
good efflueuts it is advisable to work with 1 c.c. of the liquid direct and 1 cc. of dilutions 
(1), (2), (3). The tubes are incubated at 37° C. and the result noted after 24 to 48 hours, as 
regards acidity and gas formation and in the case of the litmus milk, as regards clotting as well. 


Example :—Tubes (2), (3), (4), corresponding to 1 c.c. of dilutions (2), (3), (4) showed 
acidity, gas formation and clotting. Tube (5), corresponding to 1 ¢.c. of dilution (5) gave a 
negative result. Result + -0001 c.c. — 00001 c.c. (at least 10,000 but less than 100,000 
microbes capable of giving rise to acid clotting of milk, and to gas formation per c.c.). 


The standard suggested is the same whether the modified litmus milk or the simple bile-salt 
broth test be used. viz., that an effluent should be passed, even if it gives a positive result with 
‘01 ¢.c., provided it gives a negative result with ‘001 c.c. 
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* The taurocholate of soda does not seem, however, to have the same inhibitory action i j i 
in Dr. MacConkey’s broth. And it is possible that very similar results might be pbidinad ihecattin 
of the peptone and taurocholate of soda. The addition of sugar is certainly of value, but lactose should ke 
used in place of glucose. 

+ Instead of a small fermentation tube in a relatively large test tube I think it better to use a2in. x 4 in 
test tube ina6in. x %in. test tube. After sterilization the inner tube is all but completely filled with the 
medium, and projects some distance above the level of the liquid in the outer tube. After inoculation (sa i 
with B. coli) the gas formed collects at the top of the inner tube and the liquid is partially displaced the: ; 
leading to a rise of level of the medium in the outer tube. Fie ae 

+ Taken in conjunction with the indol and neutralred broth tests, this means information regarding all the 
important positive qualities of the coli tribe, namely, gas formation, acidity, clotting of milk indol formation 
and reduction of neutral red. ‘ 


150 “ayants 


Section [II.—SuMMARY AND CONCLUSIONS. 


This report necessarily contains such an accumulation of facts and so bewildering a mass of | 
detail that it is advisable to summarise briefly the main points that have been considered. 


Relative abundance of microbes of different species in sewage and effluents. 


The determination of the relative abundance of certain microbes of intestinal origin in sewage 
and effluents, and not of their mere presence or absence from a given quantity of these liquids, 
has formed the basis of past work for the Commission. This purpose is best achieved by 
successive dilutions of tenths, or the decimal method of making dilutions and recording results. 
Much still remains to be done in this connection, but so far as the particular tests chosen for 
routine work are concerned the records date back to the commencement of my work for the 
Commission. 


Relative value of the different tests employed. 


This is a matter which is necessarily a debatable one; but, speaking from my own experience 
I have no hesitation in placing in the front rank an aerobic and an anaerobic test—namely, (1) 
B. coli and (2) B. enteritidis sporogenes. As regards the former (B. coli test), it may again be 
pointed out that no test based on observation of a change or changes produced in the 
nutrient medium and supposed to be characteristic of B. coli can compare with isolation in 
plate cultivations of the microbes suspected of being B. coli, and the subsequent attentive 
study of the biological characters of pure cultures in various media of these bacteria. For 
the estimation of B. coli the primary broth and secondary gelatine plate culture method is to be 
preferred, the more so since the primary broth cultures may subsequently be utilised for the 
important indol test. As regards the second test, namely, the B. enteritidis sporogenes test, the 
question of the inoculation of animals is the only objection, and this, perhaps, need only be 
resorted to when we are dealing with sewage and effluents of abnormal sort, and hence with 
substances regarding which there may possibly be grounds for doubting whether the “ enteritidis 
change” in the milk culture is necessarily an indication of its pathogenicity. But in any case 
observation of the “enteritidis change” alone in milk cultivations is of great value as a test of the 
probable biological qualities of sewage and effluents as regards the relative abundance of spores 
of anaerobic bacteria of all sorts present in them. 

(A) The streptococcus test is in some respects more important than either of the foregoing, but 
it is too difficult a test to be employed as a routine one, when a multiplicity of samples have to 
be examined. It may therefore be placed in a separate category. 

(B) Similarily the inoculation of animals’ test, although capable under special circumstances of 
yielding results of signal value, can hardly be recommended in routine work. 

The following simple tests are more or less differential in character, and are all of considerable 
value in routine work :—Bile-salt broth test, neutral red broth test, litmus milk (modified) test, 
indol test (above referred to), “ gas” test. 

A comprehensive and useful test, if the results obtained are interpreted in a judicious manner, 
is estimation of the total number of bacteria in gelatine at 20° C. and in agar at 37° C. 

Of tests, probably of subsidiary importance, unless in special cases, the following may be 
mentioned :—Liquefying bacteria, spores of aerobic bacteria, thermophilic bacteria, H,S bacteria. 

The above facts and inferences may be presented in tabular form as follows :— 











Most important tests. Special tests of great value in certain cases. 
1. B. coli test. A. Streptococcus test. 
2. B. enteritidis sporogenes test. B. Inoculation of animals test. 





Simple, more or less differential, tests of considerable value in routine work. 











(a) Bile salt broth test (enume- | (a) Neutral red broth test. 1. “Gas” test (gelatine “shake” 
ration of faecal microbes | cultures). (Gas - forming 
of non-sporing sort, ¢.g., | (6) Litmus milk (modified) bacteria of all kinds, but 
B. coli). test. (The number of chiefly those belonging to 

B. coli may be measured the objectionable B. coli 
with relative certainty and B. proteus class.) 


by noting the smallest 
amount of the liquid | 2. Indol test. 


yielding a positive result (Indol-producing bacteria, 
with each of these two e.g., B. coli.) 
tests.) 











A generally useful test, if the results obtained are interpreted in a judicious manner :— 
3. Total number of bacteria. 
Gelatine at 20° C. 
Agar at 37° C. 
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Tests, probably of subsidiary importance, unless in special cases :— 


4, Liquefying bacteria. 

5. Spores of aerobic bacteria. 
6. Thermophilic bacteria. 

7. H.S bacteria. 


Provisional Standards (non-drinking water streams) 


It must be distinctly understood that the standards suggested are provisional ones. They may, 
however, be of use as working standards for practical purposes, and to enable a comparison to be 
drawn between effluents of varying degrees of purity. They may be summarised very briefly 
as follows :— 


Total number of bacteria— 
Gelatine at 20° C less than 100,000 per c.c. 
Agar at 37° C less than 10,000 per c.c. 
B coli less than 1,000 per c.c. 
B. enteritidis sporogenes | 


ee itcst. : | negative results 0°1 c.c. 
Indol test. - - - 7 

Feu ae Sar _ hegative result 0:001 ¢.c. 
Litmus milk (modified) m4 


C.—Table showing the successive dilutions of tenths or decimal method of” 
recording results, together with certain bacteriological standards of a 
provisional kind. 


The above is dealt with in the table accompanying the Report :— 


D.—Description of micro-photographs and illustrations accompanying the 
Report. : 
Fig. A. Plate I. Drawing illustrating the “successive dilutions of tenths or decimal! 


method” of making dilutions for bacteriological purposes. 1 ¢.c. of dilutions (1), (2), (3), (4), (5): 
represents respectively 345, +$0) todo toooo 2nd qopyop ©.¢. Of the original sample. 


{About half original size. ] 





Fig. 1. Plate Il. shows the number of bacteria in 1 ¢.c. of (5) dilution (;gg555 ¢.¢.) Rugby | 
settled sewage sample 224. The sample contained 7,300,000 microbes per c.c. (gelatine at 20° C.). 


{About natural size. | 


Fig. 2. Plate II. shows the number of bacteria in 1 ¢.c. of (3) dilution (,,55 ¢.¢.) Rugby settled 
sewage, sample 224. The sample contained 820,000 microbes per ¢.c. (agar at 37° C.). 


[About natural size. | 


Fig. 3. Plate II. shows the number of bacteria in 1 c.c. of (4) dilution (;5}p9 ¢.c.) Nottingham 
sewage, sample 329. This sample contained 4,040,000 microbes per c.c. (agar at 37° C.) 


[About natural size. | 


Fig. 4. Plate II. shows the number of bacteria in 1 ¢.c. of (2) dilution (;3, ¢.c.) Nottingham 
land effluent, sample 332. This sample contained 4,700 microbes per ¢c¢. (agar at 37° C.). 
The remarkable reduction in the number of bacteria in this sample as compared with the crude 
sewage (Fig. 3) is noteworthy. 

[About natural size. | 

Fig. 5. Plate III. illustrates the surface gelatine plate method for B. coli. The material used 
for inoculation purposes was 0°1 ¢.c. of (3) dilution (;54g5 ¢.c.) Rugby settled sewage, sample 
224. The large filmy colony near the centre of the plate gave when subcultured the following 
result :— 

Microscopically—Small actively motile rods, occurring singly in couples and as_ short 
chains. 
Biological characters—(a) “gas” in gelatine shake culture in 24 hours at 20° C. 
(>) uniform turbidity in broth cultures in 24 hours at 37° C., and 
(c) positive result with the indol test (5th day). 


(d) Acid clot in litmus milk cultures before the 5th day at 37° C. 
|About natural size. } 


Fig. 6. Plate HI. also illustrates the primary broth and subsequent surface gelatine plating: 
methods for B. coli. The plate was made from the broth tube containing 1 cc. of (5) dilution 
(,00bo0 ¢-¢-) Rugby settled sewage, sample 224. One of the colonies subcultured yielded results. 
exactly similar to those described under Fig. 5. 


[About natural size. | 


6128. Xx 
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Fig. 7. Plate III. also illustrates the primary broth and subsequent surface gelatine plating 
‘method for B. coli. The plate was made from the broth tube containing 1 c.c. of (4) dilution 
(zahsv ¢-¢-) Rugby crude sewage, sample 233. One of the colonies subcultured yielded results 
exactly similar to those described under Fig. 5. 


[About natural size. | 


Fig. 8. Plate III. also illustrates the primary broth and subsequent surface gelatine plating 
method for B. coli. The plate was made from the broth tube containing 1 c.¢. of (5) dilution 
(xsgoon ©&¢-) Rugby erude sewage, sample 235. One of the colonies subcultured yielded results 
exactly similar to those described under Fig. 5. 

|About natural size. | 


Figs. B. C. D. Plate IV. illustrates the simple apparatus used by Dr. Klein in connection with 
the B. enteritidis sporogenes test, 


[Reduced about eight times. } 


Fig. E. Plate V. shows the form of platinum spreader used by Dr. Klein. 
[About natural size. ] 


Fig. F. Plate V. shows two milk tubes (previously inoculated and heated to 80° C.) contained in 
-a wider-stoppered tube containing a mixture of pyrogallic acid and potassium hydrate solution 
ready for incubation at 37° C. for the B. enteritidis sporogenes test. 


[About natural size. ] 


Fig. 9. Plate VI. Anaerobic milk cultures showing Klein’s B. enteritidis change. The left tube 
represents ;4, and the middle tube ;3, ¢.¢. (1 «ec. of dilutions (1) and (2) of Aldershot settled 
‘sewage (sample 86) ). The right tube represents 1 c.c. of dilution (2) (;$,z ¢.c.) of Aldershot final 
land effluent (sample 87) ). 

[About natural size. | 


Fig. 10. Plate VI.: Anaerobic milk cultures showing Klein’s B. enteritidis change. From left 
to right the tube represents 45, rio room and rotoa &e. (1 cc. of dilutions (1), (2), (3), (4) of 
Nottingham crude sewage (sample 329). This result reads + ‘001 ; — ‘0001 c.c., at least 1,000, 
but less than 10,000 spores of B. enteritidis sporogenes per c.c. The abrupt distinction between 
the last tube on the right (negative result zig, ¢.c.) and the one next it on the left (positive 
result yyy ¢.¢.) is worth noting. The figure illustrates very clearly the results usually obtained 
in the case of crude sewage when using this test. 


{About natural size. | 


Fig. 11. Plate VI. ; Anaerobic milk cultures showing Klein’s B. enteritidis change. From left 
to right the tubes represent ;},7¢.¢. (1 cc. of dilution (2) ), Nottingham crude sewage sample 334); 
and 1 ce. direct respectively of samples 333, 335, and :336, Nottingham land effluents. The 
positive result with ;3, ¢.c. of the crude sewage and the absolutely negative results with the 
1 cc. direct of the three samples of effluent is striking. It will be remembered that my 
provisional standard “‘ passes” are effluent giving a positive result with 1 ¢.c. provided it gives 
a negative result with 0-le.c. It is obvious that these three samples of effluent easily passed the 
suggested standard. 

[About natural size. | 


Fig. 12. Plate VI.: Anaerobic milk cultures as for B. enteritidis sporogenes, showing as 
regards certain well waters a totally negative result. From left to right the two first tubes 
represent respectively the bacterial contents of 100 and 200 ¢.¢.. The third and fourth tubes 
represent respectively the bacterial contents of 100 and 200 c.c. of another well water. Compare 
these results (negative result 200 c.c.) with Fig. 10 (positive result jg/yy ¢¢., third tube from left 
to right). 


Fig. 13. Plate VII. Streptococcus 24, isolated from 071 of (2) dilution (;9 5, ¢.c.) surface 
agar plate culture of a sample of Exeter septic tank effluent (March 26th, 1901). Microscopic 
preparation from a broth culture (two days at 37° C.). Stained with carhol-fuchsin. 


| Magnifying power 500. } 


Fig. 14. Plate VII. Streptococcus 14 isolated from 0:01 of (2) dilution (;gtgz ©¢.c.) surface 
agar plate culture of Beddington land effluent, sample 150. Microscopic preparation from a 
broth culture, stained by Gram’s method. 


| Magnifying power 500. | 


Fig. 15. Plate VII. Streptococcus 1 isolated from 0:01 of (2) dilution (z5h5, ¢.c.) surface 
agar plate culture of Nottingham crude sewage, sample 10. Microscopic preparation from a 
broth culture, stained by Gram’s method. 


{ Magnifying power, 1,000. } 


f 


Fig. 16. Plate VIT. Strepococcus 4 isolated from 0:01 of (1) dilution (;g55 ¢.¢.) surface agar 
culture of South Norwood crude sewage, sample 21. Microscopic preparation from a broth 
culture stained by Grams method. 


| Magnifying power, 1,000. ] 
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Fig. 17. Plate VIII. illustrates the results obtained by using the “gas” test (“gas” in 


gelatine “shake” cultures in 24 hours at 20° C.). From left to right the tubes represent abe: 


T00M toovs ANd yop ogy ©. lec. of dilutions (2), (3), (4), (5) of Nottingham crude sewage, 
sample 334. It will be noticed that there is distinct gas formation in the first three tubes, whilst 
in the fourth tube, although there is growth, no gas bubbles can be seen. The result thus reads 
+ ‘0001 ¢.c. — -00001ce. 


[About natural size. | 


Fig. 18. Plate VIIL., also illustrates the results obtained by using the “gas” test (“ gas” in 
gelatine “shake” cultures in 24 hours at 20° C.). From left to right the tubes represent 5}, 
Tom 900 ©¢., 1 ¢.¢. of dilution (1), (2), (3) of Cambridge settled sewage, sample 91. It will be 


noticed that all three tubes show a positive result. 


[About natural size. | 


Fig. 19. Fiato VIIL., also illustrates the results obtained by using the “gas” test (“ gas” in 
gelatine “shake” cultures in 24 hours at 20° C.). From left to right the tubes represent 1 ¢.c. 
direct respectively of samples 333, 335 and 336 N ottingham land effluents. It will be observed 
that although in each case there is growth the result is quite negative as regards “gas” pro- 


, duction. As the standard suggested is that an effluent should be “passed” even if it gives a 


positive result with 1 c.c., provided it gives a negative result with 0-1 ec. it is clear that these 
three samples of effluent easily passed the suggested standard. 


Fig. 20, Plate VIII, also illustrates the results obtained by using the “ gas” test (“ gas” in 
gelatine “shake” cultures in 24 hours at 20° C.). From left to right the tubes represent 
To Too Toop and zgAqz ¢.c., 1 cc. of dilutions (1), (2), (3), (4), Aldershot settled sewage, 
sample 86. Note that the first three tubes yield a positive result as regards “ gas” formatior:, 
whilst the fourth tube although shcwing abundant growth gives a negative result. The result 


-of course, reads as follows ;— + 001 cc. — 0001 cc. It is instructive to compare the positive 
results shown in Figs., 17, 18 and 20 with the negative results in Fig. hoy 


23rd May, 1902. A. C. HOUSTON. 
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line in each case refers to a provisional standard (non-drinking water streams). 











STUER EEnEEEEEnEEEEeEnannIE sean 


Standards of a provisional kind, 





They may, however, be of use as working standards for practical purposes, and to enable a comparison to be drawn between effluents of varying degrees of purity. 








DESCRIPTION OF THE 
SAMPLE. 


8 


TOTAL NUMBER OF BACTERIA IN 1 c.c. 





e of Collection. | 
: Other Details. GELATINE AT 20° C. 
3 
o 
val 
Sewage effluent 50,000 
(passing the 
provisional | Less than one 
standards bundred thousand | 
| suggested in the microbes, therefore | 
case of non- ‘* passing ” the 
drinking water provisional | 
streams). standard. 
















. enteritidis sporogenes 
‘itidis change ” in anzrobic 
ure). Cultures heated © 
}. for 10 minutes. 


10,000 | 100,000 
0001 | -00001 
c.Cc. Cc 





esult with 0°1 c.e., there- 
the provisional standard. 


t 
wage usually gives a 
t with -01 to ‘001 c.c,] 


h noting that this standard 
troublesome dilutions. 
sult with 1 c.¢. (about 20 


a positive result also 
. (about 2 drops). 


ae oe 


[Crude sewage 
usually contains | 
over ten million 
bacteria per c.c. 

(gelatine at 
20° C.)] 




















| Number of Bacteria 








STREPTOCOCCUS TEST. 


Streptococci in surface agar cultures, 
24 to 48 hours at 37° C. 

















1 | 10 | 100 | 1,000 | 10,000 | 100,000 | 
1 1 | 01 001 | -0001 | -00001 
c.C. Cs iG €.c. €.c. c.é. 





Here no standard is suggested, but the 


| presence of streptococci in any numbers in 


an effluent must be regarded as a bad sign, 
especially so if they bear any close resem- 
blance to the kinds of streptococci believed 
to be causally associated with morbid pro- 
cesses occurring in the human subject. 
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G 
A 


causing} of aerobic Bacteria 
liquefaction of, in 1 ec. 1 | 10 | 100 | 1,000 | 10,000 | 100,000 “Gas: INDOL. (a) Aciprry. 1 | 10 | 100 
ieee , 2 (b) CLor. | 
Gelatine in 1 e.c. wen rf (Gelatine (Broth eul- (Litmus milk at [ES ed 
AGAR AT 37° C. “shake” eul- tures cultures, 5 days at 
i a] ‘O1 ‘001 0001 | 00001 } tures, 24 hrs. 5 days at a 1 “er Ur 
C:¢, | ¢.c C.¢. c.c. c.c. C.c. at 20° C.) ay path) ce. .| Ge | ee | 
@ | ® 
| same | | 
| 7,000 No standard can Here nostandard } | + = | + +. - + | + 
| safely be suggested, | can safely be laid | 
| Less than ten j but a large number | down, but as spores Negative result with i 
thousand, therefore} ot gas - forming, | are highly resist- | ‘001 c.e., therefore ) 
} passing the pro- | rapidly liquefying, | ant, a large number passing the provisional 
| visional standard. | proteus-like germs j of them in an efflu- | standard. | 
should be considered | ent would seem to 
| [Crude sewage | a badsign, especial- | be an objectionable | | [Crude sewage usually 
| usually contains | ly if theyare found | feature. Fortun- ' gives a positive result I 
|| between one and | to be pathogenic. ately, however, the | with :00001 c.c.] | 
| ten million majority (at all | | 
bacteria per c.c. events) of Aerobic / | 
|| (agar at 37° C.).] sporing bacteria in | I 
| sewage are believed | | i 
to be of non-patho- | | 
genic sort. / 
| 
} 
10. Ala & 12, 13. 
BILE-SALT Brora TEST. Lirmus MILK MopIFIED TEST. Gas TEST. NEUTRAL-RED BROTH TEsT. 
fiat ‘ Gas formation and acid clotting of 5 nade : : 
Acidity and gas formation, 48 hours at ye IE Alea ing. “Gas ” production in gelatine Greenish-yellow fluorescence 
ite (2,42 Ot 24 (? 48) hours at 37° C. “shake ” cultures, 24 hours at 20° C. 24 (? 48) hours at 37° C. 
I | : 
10 100 1,000 | 10,000 | 100,000 ] 10 100 | =1,000 | 10,000 | 100,000 1 | 10 100 1,000 | 10,000 | 100,000 if 10 100 1,000 0,000 | 100,000 
“J ‘Ol 001 0001 “00001 1 ‘1 ‘01 001 “0001 00001 1 J “Ol ‘001 ‘0001 00001 1 a ‘Ol “O01 “0001 “00001 
Gren lPCrc: c.c. 1] ce. c.c. ce. | Ge. | Ge || cc. | C.c. c.c, C.c Gc. cia. €.c: @.¢. C.C. Cia eGse, al Cac cc: c.c. C.c. 
GA} — GAC| a hy Ee 
+ Negative results with + Negative result with Negative result with 0:1 ¢.c., there- Negative result wi 
001 c.c., therefore i 001 e.c., therefore fore passing the provisional standard. ‘001 5 ¢.c. bree 
passing the provisional | passing the provisional passing the provisional 
standard. stanclard, _[Crude sewage usually gives a posi- standard. 
aes i orad tive result with ‘01 to ‘001 ¢.c. | 
gas. _[Crude sewage usually _[Crude sewage usually ; Crude sew: 
avidity. gives a positive result G = gas. gives a positive result It is worth noting that this standard Bee a habit seer 
with .00001 c.c.] A = acidity. with ‘00001 c.c.] involves no troublesome dilutions. with -00001 ¢.¢.] 
C = clot. A positive result with 1 ¢.c. (about 
20 drops) would not condemn a 
sample, unless it gave a positive 
| result also with 0'1 c.c. (about 2 
drops). 
| 
| 





Number of Spores | 


NuMBER OF B. COLI (or closely 
allied forms) in 1 ¢.c. 
(Primary broth cultures (24 hours at 
37° C.) and subsequent surfaee 
gelatine plate method.) 

























































































THE strain of B. COLI PRESENT IN THE 


CHIEF BIOLOGICAL CHARACTERS OF 


- 


NUMBER SPECIFIED IN COL. 3d. 




















ae 3 , | | é ¢ 
ABLE showing the Successive Dilutions of Tenths or Decimal Method of Stating Bacteriological Results, together with certain 


It must be distinctly understood that the standards suggested are only of a tentative kind, and are in no way to be considered as final in character. 


INDOL TEST. 


Indol in broth cultures direct 


(5 days at 37° C.). 
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etic? = ele a ee eelied 





1,000 | 10,000 | 100,000 
001 | “0001 00001 
c.c. | Ges C.e, 





Negative result with 
“001 C.¢c., therefore 
passing the provisional 
standard. 


[Crude sewage usually 
gives a positive result 
with ‘00001 c.c.] 


| 


14. 


REMARKS. 


The inoculation of 
animals is not dealt with 
in this table. But the 
importance of this test 
(which may be carried 
out in a variety of ways) 
has been by no means 
lost sight of (Yeovil re- 
port and subcutaneous 
inoculation of animals 
report). As a routine 
test the inoculation of 
animals is, perhaps, 


hardly to be recom- 
mended, but, in special 
see and ee occa- 
sional means of gauging 
the pathogenic nadia: 
of sewage effluents, the 
value of this test is great. 
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VICTORIA R. 


Victoria, by the Grace of God, of the United Kingdom of Great 
Britain and Ireland Queen, Defender of the Faith: To Our Right Trusty 
and Right Well-beloved Cousin, Walter Stafford, Earl of Iddesleigh, 
Companion of Our Most Honourable Order of the Bath: Our Trusty 
and Well-beloved Sir Richard Thorne Thorne, Knight Commander of Our 
Most Honourable Order of the Bath, Medical Officer of the Local 
Government Board; Our Trusty and Well-beloved Constantine Phipps 
Carey, Esquire, Lieutenant-Colonel and Honorary Major-General on the 
Retired List of Our Army ; Our Trusty and Well-beloved Charles Philip 
Cotton, Esquire; Our Trusty and Well-beloved Michael Foster, Esquire, 
Master of Arts, Professor of Physiology in Our University of Cambridge ; 
Our Trusty and Well-beloved Thomas Walter Harding, Esquire, Retired 
Lieutenant-Colonel of Our : Auxiliary Forces, with Honorary Rank of 
Colonel ; Our Trusty and Well-beloved Thomas William Killick, Esquire ; 
Our Trusty and Well-beloved William Ramsay, Esquire, Professor. of 
Chemistry, University College, London; and Our Trusty and Well- 
beloved James Burn Russell, Esquire, Doctor of Medicine, Master of 
Surgery: Greeting ! 


Wibereas We have deemed it expedient that a Commission should 
forthwith issue to inquire and report : 


1. (1) What method or methods of treating and disposing of 
sewage (including any liquid from any factory, or manufacturing 
process) may properly be adopted, consistently with due regard 
for the requirements of the existing law, for the protection of the 
public health, and for the economical and efficient discharge of 
the duties of local authorities ; and 
(2) If more than one method may be so adopted, by what 
rules, in relation to the nature or volume of sewage, or the 
population to be served, or other varying circumstances or 
requirements, should the particular method of treatment and 
disposal to be adopted be determined ; and 


2. To make any recommendations which may be deemed desirable 
with reference to the treatment and disposal of sewage ; 


How know ye, that We, reposing great trust and confidence in your 
knowledge and ability, have authorised and appointed, and do by these — 
Presents authorise and appoint, you, the said Walter Stafford, Earl of 


 Iddesleigh, Sir Richard Thorne Thorne, Constantine Phipps Carey, Charles 


Philip Cotton, Michael Foster, Thomas Walter Harding, Thomas William 
Killick, William Ramsay, and James Burn Russell to be Our Com- 
missioners for the purposes of the said Inquiry. 


| | nd, for the better effecting the purposes of this, Our Commission, We 
do by these Presents give and grant unto you, or any three or more of you, 
6225. 2500.—Wt. 5470. 3/03. Wy. &S. a2. 
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full power to call before you such persons as you shall judge likely to afford 
you any information upon the subject of this Our Commission ; and also to 


call for, have access to, and examine all such books, documents, registers,, 


and records as may afford you the fullest information on the subject, and 
to inquire of and concerning the premises by all other lawful ways and means 
whatsoever. 


- And We do by these Presents authorise and empower you, or any three 
or more of you, to visit and personally inspect such places as you may deem 
it expedient so to :uspect for the more effectual carrying out of the purposes 
aforesaid. 


Hnd We do further by these Presents will and ordain that this Our 
Commission shall continue in full force and virtue, and that you, Our 
said Commissioners, or any three or more of you, may from time to time 
proceed in the execution thereof, and of every matter and thing therein 
contained, although the same be not continued from time to time by 
adjournment. ! | 


#Hnd we do further ordain that you, or any three or more of you, have 
liberty to report your proceedings under this Our Commission from time to 
time, if you shall\judge it expedient so to do. 


Hnod Our further Will and Pleasure is that you do, with as little delay — 


as possible, report to Us under your hands and seals, or under the hands 
and seals of any three or more of you, your opinion upon the matters herein 
submitted for your consideration. 


nd for the purpose of aiding you in such matters, We hereby appoint 
Our Trusty and Well-beloved Frederick James Willis, Esquire, to be 
Secretary to this Our Commission. | 


Given at Our Court at Saint James’s, the 
Seventh day of May, One thousand eight 
hundred and ninety-eight, in the Sixty-first 
Year of Our Reign. 


By Her Majesty’s Command, 
(Signed) - M. W. Ripzey. 





WILLIAM Henry Power, EsqQ., F.R.S., 
To be a Member of the Royal Commission on Sewage Disposal. 


VICTORIA, R. 


Wictoria, by the Grace of God, of the United Kingdom of Great Britain 
and Ireland’Queen, Defender of the Faith: To Our Right Trusty and 
Well-beloved William Henry Power, Esquire, Fellow of the Royal Society, 
Medical Officer of the Local Government Board: Greeting! 


iv 


Whereas We did, by Warrant under Our Royal Sign Manual, bearing 
date the Seventh day of May, One thousand eight hundred and ninety- 
eight, appoint Our Right Trusty and Right Well-beloved cousin Walter 
Stafford, Earl of Iddesleigh, Companion of Our Most Honourable Order 
of the Bath, together with the several Gentlemen therein mentioned, or 
any three or more of them, to inquire into the treatment and disposal 
of sewage. } 


Hnd Whereas One of the Commissioners so appointed, namely, Sir 
Richard Thorne Thorne, has since deceased. 


Tow know We, that We, reposing great confidence in you, do, by 
these Presents, appoimt you, the said William Henry Power, to be one 
of Our Commissioners for the purpose aforesaid, in the room of the said 
Sir Richard Thorne Thorne, deceased, in addition to, and together with, 
the other Commissioners whom we have already appointed. — 


Given at our Court, at Saint James’s, the 
Seventh day of February, One thousand nine 
hundred, in the Sixty-third Year of Our 
Reign. 

By Her Majesty's Command, 
(Signed) M. W. Rivtey, 


Whitehall, March 18th, 1901. 
THE KinG has been pleased to issue a Commission, under His Majesty’s 
Royal Sign Manual, to the following effect :— 


EDWARD, R. 

woward the Seventh, by the Grace of God, of the United Kingdom 
of Great Britain and Ireland King, Defender of the Faith, to all to whom. 
these Presents shall come, Greeting! 


Whereas it pleased Her late Majesty from time to time to issue Royal: 
Commissions of Inquiry for various purposes therein specified: — 


And Cibereas in the case of certain of these Commissions, namely, 
those known as— 


The Historical Manuscripts Commission ; 
The Horse Breeding Commission ; 
The Local Taxation Commission ; 
The Port of London Commission ; 
The Salmon Fisheries Commission ; and 
The Sewage Disposal Commission ; 


the Commissioners appointed by Her late Majesty, or such of them as 
were then acting as Commissioners, were, at the late demise of the Crown, 
still engaged upon the business entrusted to them : 


Vi 


nd whereas We deem it expedient that the said Commissioners 
should continue their labours in connection with the said inquiries notwith- 
standing the late demise of the Crown: 


Row tknow We, that We, reposing great trust and confidence in the 
zeal, diseretion, and ability of the present members of each of the said 
Commissions, do by these Presents authorize them to continue their 
labours, and do hereby in every essential particular ratify and confirm 
the terms of the said several Commissions. 


find We do further ordain that the said Commissioners do report to 
Us under their hands and seals, or under the hands and seals of such of 
their number as may be specified in the said Commissions respectively, 
their opinion upon the matters presented for their consideration; and 
that any proceedings which they or any of them may have taken under 
and in pursuance of the said Commissions since the late demise of the 
‘vown, and before the issue of these Presents shall be deemed and 
adjudged to have been taken under and in virtue of this Our Com- 


mission. ‘ 


Given at Our Court at Saint James’s, the 
fourth day of March, One thousand nine 
hundred and one, in the First Year of Our 
Reign. 


By His Majesty’s Command, 


(Signed) Cuas. T. RIitcuie. 





EDWARD R. | | a! 
Edward the Seventh, by the Grace of God, of the United 
Kingdom of Great Britian and Ireland and of the British Dominions beyond 
the Seas King, Defender of the Faith, To Our Trusty and Well-beloved 
Thomas Joseph Stafford, Esquire, Fellow of the Royal College of Surgeons 
of Ireland, Medical Commissioner of the Local Government Board. for 
Ireland: Greeting! 


, Whereas Her late Majesty Queen Victoria did by Warrant under the 
Royal Sign Manual bearing date the Seventh Day of May One thousand 
eight hundred and ninety-eight, appoint Our Right Trusty and Right 
Well-beloved Cousin, Walter Stafford, Earl of Iddesleigh, Companion of 
Our Most Honourable Order of the Bath, together with the several 
Gentlemen therein mentioned, to be Commissioners to inquire into the 
treatment and disposal of Sewage : 


Hnd whereas one of the Commissioners so appointed, namely, Our 
Trusty and Wellbeloved Charles Philip Cotton, Esquire, hath humbly 
tendered unto Us his resignation of his appointment as one of the said 
Commissioners : 


a 


Vil 


How Rnow We, that We, reposing vreat confidence in you, do by these 
Presents appoint you, the said Thomas Joseph Stafford, to be one of Our ~ 
Commissioners for the purpose aforesaid, in the room of the said Charles 
Philip Cotton, resigned, in addition to and together with the present 
Members of the Commission. 


Given at Our Court at Saint James’s, the 
seventh day of May, One thousand nine 
hundred and two, in the Second Year of Our 
Reign. 


By His Majesty's Command. 
(Signed)  Cuas. T. Rrrcnie. 
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To the King’s Most Excellent Majesty. 


May it please Your Majesty. 


We, your Majesty's Commissioners appointed to inquire into the methods 
of disposing of Sewage and Manufacturing Effluents and to make any recom- 
mendations in regard thereto, humbly submit this Report on the following 
aspects of our inquiry :— 


I. The relations between local authorities and manufacturers in regard 


to the disposal of manufacturing effluents. 


Ij. The need of setting up a Central Authority for 


1. THE 


(1) the settlement of differences between manufacturers and local 
authorities ; 
(2) the general protection of sources of water supply ; 


(3) the collection of facts and the scientific investigation of 
questions of general importance relating to the protection of water. 


RELATIONS BETWEEN LOCAL AUTHORITIES AND 


MANUFACTURERS IN REGARD TO THE DISPOSAL OF 
MANUFACTURING EFFLUENTS. 


PRELIMINARY, 


1. In connection with this question we have examined the following 
witnesses :— 


On behalf of manufacturers : — 


Mr. 


Mr. 
Mr. 


My. 
Mr. 


Mr. 


Mr. 


Mr. 


Mr. 
Mr. 


Mr. 


Mr. 
Mr. 
Mr. 
Mr. 


Dr. 


Mr. 
Mr. 


Mr. 


A. F. Firth, dyeing and printing works (Brighouse and Heck- 10257-10487. 
mondwike). 

Henry Beaumont, fulling miller and finisher (Elland). 10488-10572. 
Joseph Crowther, Chairman of West Riding of Yorkshire Mill- 10572-10731. 
owners’ and Occupiers’ Association. 

G. C. Hirst, woollen manufacturer (Huddersfield). 10732-10807. 


James Bruce, general manager to Mr. Harold Nickolls, tanner 10808-10901. 

(Leeds and other places). 

Enoch Butterworth, woollen manufacturer (Saddleworth). 10902-11063. 

Herbert A. Foster, alpaca and mohair spinner and manufacturer 11064-11168. 

(Queensbury). 

George Sheard, woollen manufacturer (Batley). 11169-11296, 
W. E. Walker and Mr. Harvey, representing Manchester and 11297-11437. 

Liverpool Tanners’ Federation. 

John Stanning, Mr. Ross Gemmell, and Mr. A. J. King, repre- 11439-11559. 

senting the Calico Printers’ Association, Limited, and the Bleachers’ 

Association, Limited. 

KE. A. Brotherton, M.P., ammonia works (Leeds and Wakefield). 12659-12701. 

David Howard, chemical manufacturer. 12702-12756. 

C. A. Davis, dyer (Greetland). 12727-12870, 

W. F. Reid, Vice-President of the Society of Chemical Industry. 12871-12929. 
H. Marshall, Mr. C. W. Crossley, Mr. P. G. Baldwin, and Mr. J. 12930-13026. 

Smith, representing the Halifax Traders’ Committee. 

W. S. Squire, representing the Society of Chemical Industry. 13877-13907. 

Ellis, tanner (Shalford, Surrey). 13910-14042. 
Thorp Whitaker, representing Bradford* Dyers’ Association, 14193-14347. 

Limited. . 

C. J. Phillips, Master of the Brewers’ Company. 15841-15899, 

| b 


11560-11618. 


11619-11751. 


11752-11876, 
11877-11988. 
11989-12065. 


12066-12121. 


14348-14480. 


14847-14892. 
15900-15960. 


787-791. 


13675-13876. 


14043-14138. 


4139-14192. 


x 


On behalf of local authorities :— 


Mr. J. H. Mills, Clerk and Surveyor to the Urban District Council of 
Crompton. bics Sag 4 

Mr. Alderman J. T. Simpson, Chairman of the Sewage Committce of 
the Town Council of Halifax. 

Mr. J. Lord, Borough Engineer of Halifax. 

Mr. Keighley Walton, Town Clerk of Halifax. 

Mr. J. Jones, Borough Surveyor of Pudsey. 

NEW Hopkinson, Borough Surveyor of Keighley. 

Mr. J. E. Sharpe, Engineer and Surveyor to the Urban District Council 
of Otle 

Mr. B. SS Th Engineer and Surveyor to the Urban District Councik 
of Handsworth. 

Mr. T. C. Beeley, J:P., Mayor of Hyde. 

Mr. 8. 8. Platt, Borough Engineer of Rochdale. 

Mr. T. Stenhouse, Public Analyst of Rochdale. 

Mr. E. LI. Morgan, Borough Engineer of Bolton. | 

Mr. J. Ashton, Chemist: and Manager of Bolton Sewage Works. 

Mr. R. Johnson, Chairman of Sewage Committee of Bradford. 

Mayor of Bradford. 

Alderman Sir Busdin T. Leech, Chairman of the Manchester Rivers 
Committee. 

Councillor C. Dreyfus, Deputy Chairman pe the Manchester Rivers. 
Committee. 

Mr. G. J. Fowler, Superintendent and Chemist of Manchester Sewage 
Works. 

Mr. Thomas Hewson, City Engineer of Leeds. 

Mr. H. H. Waller, Vice-President of the West Riding Urban and 
Rural District Councils’ Association ; Mr. Robert Emsley, Solicitor. 
and Mr. Walter B. Pindar, Secretary to the same Association: 


On behalf of Watershed Boards and County Councils :— 


Mr. W. H. Wilson, Deputy Clerk and Solicitor to the Mersey and 
Irwell and Ribble Joint Committees. 

Mr. R. A. Tatton, Chief Inspector to the Mersey and irwell Joint. 
Committee. 

Dr. H. MacleanW ilson, Chief Inspector to the West Riding of Yorkshire 
Rivers Board. 

Dr. Williams, Medical Officer of Health to the Glamorgan County Council. 


. We have also visited a large number of sewage works where sewage 


coniining trade refuse is being treated. 
3. We have visited the following manufactories :--- 


Messrs. Nicholson’s Sulphuric Acid Manufactory, Leeds. 
Clarke Bridge Mills ) yy lif 

Draw Clough Mills a as 
Birstal Dye Works 

Messrs. Dewhurst & Co’s. Works 
Victoria Mills 

Park Lane Mills 

Queen Street Mills 

Meanwood Tannery 


| On the Batley Beck. 


Jackson’s Tannery 
Wilson, Walker & Co’s Works 
Fearn’s Island Dye Works 
Worthy Low Mills 
The Butts, Messrs. Kelsall) and Kemp 
Mr. J. Hills Works 
Fieldhouse Mill 
Woodhouse Mill 
Mr. Wm. Clege’s Works : a 
J. Bury and Sons’ Works | Salford ‘Ie 
H. Cawley and Sons’ Works | °®00P 
| 


Leeds. 
| | Rochdale. 


D. Moseley and Sons’ Works 
Manchester Br ewery Company 
Bradford Iron Works. 


Ardwick. 


Xi 


RIGHTS OF MANUFACTURERS UNDER THE EXISTING LAW TO DISCHARGE 
10 TRADE EFFLUENTS INTO SEWERS. 


_ 4. The main statutory provisions in regard to this matter are contained in 
Section 21 of the Public Health Act, 1875 and Section 7 of the Rivers 
Pollution Prevention Act, 1876. | 


These provisions are as follows: 


“The owner or occupier of any premises within the district of a local authority shall be Section 21, Public 
“ entitled to cause his drains to empty into the sewers of that authority on condition of his Health Act, 1875. 
“ giving such notice as may be required by that authority.” 


“ Every sanitary or other local authority having sewers under their control shall give facilities Section 7, Rivers 
“<for enabling manufacturers within their district to carry the liquids proceeding from their Pollution Preven- 
“ factories or manufacturing processes into such sewers : tion Act, 1876, 

“ Provided that this section shall not extend to compel any sanitary or other local authority 
“to admit into their sewers any liquid which would prejudicially affect such sewers or the 
“ disposal by sale, application to land, or otherwise, of the sewage matter conveyed along such 
“sewers, or which would from its temperature or otherwise be injurious in a sanitary pointiof 
*¢ view : 

“ Provided also, that no sanitary authority shall be required to give such facilities as aforesaid 
“where the sewers of such authority are only sufficient for the requirements of their district, nor. 

“where such facilities would interfere with any order of any court of competent jurisdiction 
““ respecting the sewage of such authority.” 


5. At the commencement of our inquiry Mr. Adrian, the Legal Adviser 
of the Local Government Board, gave us valuable evidence as to the effect. 
of these sections, and we may particularly refer to questions 97-103, in the 
volume of evidence which accompanied our Interim Report. 
Since then we have had the following correspondence with the Local 
Government Board on the matter :—- 
Royal Commission, on Sewage’ Disposal, 
39, Victoria Street, 
Westminster, S.W. 
15th January, 1903. 
Sin, : . 

I am directed by Lord Iddesleigh to inform you that the Commission are preparing a, Report 
dealing with the rights of manufacturers to discharge trade effluents into sewers, and the duties 
of local authorities to’ provide sewers of sufficient capacity to receive trade effluents. 

From the valuable evidence which Mr. Adrian, the Legal Adviser of the Local Government 
Board, has already laid before the Commission, it would appear that the law on this question 
was somewhat doubtful. 

Lord Iddesleigh understands that since Mr. Adrian appeared before them the Board haye 
consulted the Law Officers, and that they have advised to the effect that !a local authority are 
under no obligation to construct a sewer of sufficient capacity to take trade effluents, and that \the 
vight of a manufacturer to drain his trade effluent into an existing sewer is only that which 
is given by Section 7 of the Rivers Pollution Prevention Act, 1876. 

His Lordship would be much obliged if he might be informed whether this, information ‘is 
correct or not, and also if he might be referred to any cases which have been decided since. Mr. 
Adrian gave his evidence tending to clear up points which at that time were not clear. 


I am, Sir, 
i sha Your obedient servant, 
The Secretary, (Signed) F. J. WILLIS, Secretary. 


Local Government Board. 





Local Government Board, 
Whitehall, 8. W. 
24th January, 1903. 
Sir, 

Iam directed by the Local Government Board to acknowledge the receipt of your letter of the 
15th instant, and in reply to state that, since Mr. Adrian gave evidence before the Royal 
Commission on Sewage Disposal, the Board have consulted the Law Officers of the Crown on the 
question of the rights of .manufacturers to discharge trade effluents into sewers and the duty of 
Jocal authorities to provide sewers of sufficient capacity to receive such effluents. 

. The effect of the Law Officers’ opinion is that a local authority are not generally bound under’ 
_ the Public Health Act, 1875, to provide such sewers as may be necessary to carry off all the trade 
_ effluents and liquid refuse coming from manufactories.in their district, and that their obligations 
in this respect are defined by the Rivers Pollution Prevention Act, 1876, Section 7, and are 
subject to the limitations stated in that section. . ! 
The Law Officers further expressed the view that the obligation under the Act of 1875 of 
providing sewers was confined to the ordinary requirements of the district, that is’to say, that 
the local authorities are only bound to provide for sewage in the ordinary sense of the term; 
including foul water produced in the ordinary course of domestic management, and surface water. » 
__ ‘As regards cases which'hayé been decided in’ the Courts, the Board may refer the Commission 
to the Report of Peebles’ (ér Pasniore)’ v. Oswaldtwistle Urban District Council in L.R. 1898! 
NOR 387. » Blk i Jie 7 4 ees 
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They may also draw attention co the cases of :— 


Eastwood Bros., Ltd. v. Honley Urban District Council, L.R. 1900, 1, Ch. 781; L.R 1901, 1, 
Ch. 645; 69 L.J., Ch. 470; 70 LJ., Ch. 313. 

Attorney-General on relation of the Sevenoaks Rural District Council » Whitmore (“The 
Times,” 2nd May, 1901). 

‘West Riding of Yorkshire Rivers Board v. Gaunt and Sons (19 Times L.R. 140), West 
Riding of Yorkshire Rivers Board v. Yorkshire Indigo, ce. Dyers, Ltd. (‘ Times 
Newspaper,” 22 Dec. 1902) ; and 

Southall Norwood Urban District Council v. Middlesex County Council (49. W.R., 376 ; 
65 J.P., 215). 

I am, Sir, 
Your obedient servant, 
(Signed) Noe T. KERSHAW. 
Assistant Secretary: 
F. J. Willis, Esq., Secretary, 
Royal Commission on Sewage Disposal. 


6. According to the opinion of the Law Officers, therefore, Section 21 
of the Public Health Act, 1875, has no application to trade effluents. 


7. It will, however, be seen that the Halifax Traders Committee who gave 
Marshall, 13022. evidence before us, stated that they have been advised by Mr. Macmorran, 
K.c., that Section 21 of the Public Health Act, 1875, gives a manufacturer 
the same rights in regard to trade effluents as an ordinary ratepayer 
possesses in regard to domestic sewage. 9 
Marshall, 12931. They were also of opinion that the existing law was clearly defined. 

But almost all the other witnesses whom we have examined, whether 
representing local authorities or manufacturers, have expressed the view 
that the positions and rights of the manufacturer and the local authority 
as to the discharge of trade effluents into sewers are not clearly defined, and 
we find that, generally, local authorities have not regarded Section 21 of 
the Public Health Act as imposing any duty upon them in regard 
to trade effluents. : 

As shewing the nature of the questions upon which they have felt that 
doubt arises, we may refer to the following extracts from the evidence -— 

Mr. Tatton, Chief Inspector of the Mersey and Irwell Joint Committee 
(13,680) :-— 


“T am of opinion that there are some points as to the rights of manufacturers and local 
authorities which are not clearly defined under the existing law—the most important of these 
are :— 

“Ts a local authority bound to admit trade waste into the sewers? If so. we may conclude 
“that there is also an obligation to make new sewers of sufficient size for the trade waste in 
“addition to the domestic sewage, but this is a point about which there seems to be considerable 
‘uncertainty. Again, it seems uncertain whether an authority has power to exclude a 
‘manufacturer (already in the sewers) from them, although his trade waste may be the cause 
‘of great extra expense in treating the sewage; further if the authority has not power to 
‘turn out the manufacturer, has it power to make him carry out preliminary treatment ? 

“Has an authority in any case power to compel a manufacturer, whether he is already 
“in the sewers or only trying to gain admission, to carry out preliminary treatment ?” 


Mr. Ellis (an Alderman of the Surrey County Council), a tanner, 
having factories at Bermondsey and at Shalford, Surrey (13,912). 


“ At the present time Section 7 in the Rivers Pollution Act of 1876 is really all the manufac- 
“turers have to trust to (if we except Clause 21 of the Public Health Act of 1875, to which I 
‘will presently allude), and difficulties and litigation cluster around its interpretation and that: 
‘of its qualifying provisions. These, in my opinion, should he made pertectly clear. The 
“ Section 7 is as follows: ‘Every sanitary or other local authority having sewers under their 
“<¢sontrol, shall give facilities for enabling manufacturers within their districts to carry the 
«liquids proceeding from their factories or manufacturing processes, into such sewers.’ a 

“The expression ‘give facilities for’ is treated as ambiguous by the legal mind, and is: 
“certainly more so than the wording of the 21st Section of the Public Health Act, 1875, 
oth, A ee “where it says that ‘the owner or occupier of any premises within the district of a local 
The witness ap-« «authority shall be entitled to cause his drains to empty into the sewers of that authority.” 

parently refers « Tp itself this appears clear enough, and in some cases the decisions of the Courts have 

ae the observa-« }een in favour of the manufacturers; but Lord Halsbury has expressed the view that it 
se aye by ‘was never intended that 2 manufacturer should be allowed to use the drains for his sewage, 

Taare 1 “ and this point should be made perfectly clear. + iy i 

Pos Apes we “The limitations to Section 7 of the Rivers Pollution Act are very considerable. “? 

the House of | Mr. Alderman Simpson, Chairman of the Halifax Sewage Committee’ 

Lords in Pas- (11693—11697) ae 


more v. Oswald- : 
twistle Urban ‘Then in regard to the position of the law on this matter, do you find that the law is 
District Coun- “ clear on the subject of the responsibility of local authorities !—By no means; it wants a very 
cil [1898] A.©, “ considerable alteration there. : | 
S87). 


. 
. 
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“ Your difficulty at Halifax appears to arise from the fact that a certain prescriptive. right 
“has been obtained by these people of turning their effluents into the sewer !—'That is so. 

‘But in eases of new manufactures you have not the same difficulty, have you /—No, we 
“ could, in the case of any new manufacturer, of course, insist upon this code of rules being 
_ ** subseribed to. 

‘“¢ You can do that !—Oh, yes. 

“The law permits you to do that !—(Mr. Lord.) We think so; but the millownexs, on the 
“ other hand, think not, and there is the difficulty.” 


_ 8. Though the case of Eastwood Bros., Limited, v. Honley Urban District 
Council, to which the Local Government Board have referred us, suggests a 
doubt on the point, we assume that under the existing law the local 
authority are not bound to provide sewers of sufficient capacity to take 
trade effluents, and that their only obligation is that imposed by Section 7 
of the Rivers Pollution Prevention Act, 1876. 


9. Under the provisos of this section the local authority may refuse 
to allow trade effluents to enter sewers on any of the following grounds :— 


1. That they would injure the sewer. 
2. That they would prejudicially affect the disposal of the sewage. 
3. That their volume is too great for the capacity of the sewers. 


4. That their admission to the sewer would interfere with some order 
of a court of competent jurisdiction. 


10. The evidence shows that in practice these provisos are such as to 
enable an unwilling authority frequently to evade the obligations imposed 
by this section. 

A manufacturer claiming under this section to be allowed to connect with 
the sewers can at present only enforce his claim by bringing an action in 
a Court of Law, and for many reasons we doubt whether this is the best 
way of settling such a matter. 

The questions to be determined in each case are for the most part of a 
scientific nature, and not infrequently expert evidence of a conflicting 
character is brought forward by each side at considerable cost. 

As a typical case we may refer to an action in which the Sevenoaks Rural 
District Council sought to obtain an injunction, restraining Messrs. Whit- 


Davis, 1284-4. 
Ellis, 13912. 
Wilson, 14054—5, 


more, a firm of tanners, at Edenbridge, from causing or permitting the. 


effluent from their tannery to enter the sewers. 


The Judgment in this case of the Master of the Rolls in the Court 


of Appeal is of particular interest :— 


He said “He had come to the conclusion after reading the whole of the evidence that it was 
“impossible to say that the judgment of Mr. Justice Mathew was wrong. The real cause of 
“‘ action in this ease was founded on section 7 of the Rivers Pollution Act, 1876. That 
“ section conferred a benefit on persons carrying on trade—namely, a right to drain into the 
“public sewers. It enacted that ‘ Every sanitary or other local authority having sewers 


“ Times,” 
2nd-May 190f.' _ 


““¢ynder their control shall give facilities for enabling manufacturers within their district to . 


“< carry the liquids proceeding from their factories or manufacturing processes into such sewers.’ 
“That was a statutory right given to manufacturers. But it was subject to a limitation. The 
“ section proceeded, ‘Provided that this section shall not extend to compel any sanitary or other 
‘¢ Jocal authority to admit into their sewers any liquid which would prejudicially affect such 
“ ¢ sewers or the disposal by sale, application to land, or otherwise, of the sewage matter conveyed 
“© along such sewers.’ Here the plaintiffs, who were a local authority, said that the defendants, 
“‘ who carried on the trade of tanners, although they had a prima facie right to drain the liquids 
“‘ coming from their tannery into the public sewers, yet ought not to be allowed to do so because 
“ those liquids were injurious to the application to Jand of the sewage matter conveyed along the 
“sewers. They said that the effluent from the tannery was such that when it came on to their 
“sewage farm it killed the microbes which otherwise would have got rid of the impurities 
“in the sewage. The whole issue was whether that was true. There was a large body of 
“evidence given at the trial on one side and on the other, and that evidence was very 
“‘ complicated, the expert witnesses who were called not only giving evidence quite inconsistent 
“ with one another but some of them giving evidence in cross-examination which was quite 
“ inconsistent with what they said in examination-in-chief. The defendants’ point was that 
“ the cause of the microbes being killed was not the effluent of their tannery, but the method 
“‘ which the plaintiffs adopted of managing and working their sewage farm. Mr. Justice Mathew 
“ considered that point, and thought that it was made out, and he gave judgment for the 
“defendants. There was no ground whatever for interfering with his decision.” 


The Lords Justices delivered judgment to the same effect. 
Messrs. Whitmore were therefore allowed to continue to discharge their 
effluent into the sewers. 


The costs in this action were about £7,000. The recognised costs fell Enis, 13976, 


upon the local authority, but the tanners were mulcted in over £1,000 


Tatton, 13762, 
Wilson, 14055-6, 


Firth, 10434- 
10443. 


Crowther, 10594. 
Walker, 11391. 
King, 11506. 
Ellis, 13919. 


‘Beaumont, 10505. 
Mills, 11569, 
Simpson, 11627. 
Jones, 11776. 
Hopkinson, 11890. 
Beeley, 12231. 
Wilson, 14063. 
Waller, 15,900. 


19326, Platt 
(Rochdale). 


13680, Tatton. 


14057, Dr. 
Wilson. 

14114, Dr. 
Wilson. 

14436, Councillor 
Dreyfus (Man- 
chester). 

Waller, 15900. 
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11. There can be little doubt that many manufacturers would rather 
forego any claims to discharge their effluents into the sewers than embark 
on litigation of this character. ) 


Moreover, a decision in one case would not necessarily be of any help 


in another case, as in each case the question to be decided would be 
whether the particular effluent would prejudice the disposal of the sewage 
or contravene any other of the statutory conditions. 


12. It is obvious, therefore, that while the existing law.is apparently 
precise the difficulties attendant on its application in any particular case 
render uncertain the position and rights of any particular manufacturer. 

One of the results of this uncertainty has been that the work of enforcing 
the purification of manufacturing effluents has been. considerably hampered 
and delayed. | 

A manufacturer when requested to put down purification works has 
replied that he is in negotiation with the local authority with a View to 
discharging his effluents into the sewer. erie 

The local authority then frequently “ drift along for years without giving 
any definite answer one way or another” (13764)... They doubt their liability 
in the matter, and often allege great difficulty in deciding whether the 
purification of the mixture of ordinary sewage and the manufacturing 
effluent will be practicable or not. 

Moreover we find as a fact that the attitude of local authorities towards 
manufacturers has differed widely'and that many manufacturers have been 
seriously handicapped. . . 

Some authorities definitely refuse to allow any manufacturing effluent 
to enter their sewers, others have allowed connections, subject to the 
manufacturer observing conditions and adopting preliminary. treatment, 
while others have allowed connections without conditions. 7 

From the table handed in by the West Riding District:, Councils 


Association, it appears that in twenty-nine of the districts: represented ° 


by that Association in which trade effluents occur, the Councils refuse to 
allow trade effluents to enter the sewers, in four they. are admitted subject 
to conditions, in sixteen they are admitted unconditionally. | 


15. Many manufacturers have expressed themselves strongly against 
this differential treatment ; and the witnesses who have spoken on 
behalf of local authorities hold similar views, as the following typical extracts 
irom their evidence will show :— | 7 

‘I think it is altogether unfair that a manufacturer already in should have a preference 
‘over a manufacturer who wants to come in; in fact, it is a very serious complaint with 
‘‘some of our manufacturers. They say, ‘Here, we want to come in: you ask us to do this, 
‘“ ‘why do you not ask others to do it engagedtin the same trade? You handicap us for a start,’ 
‘‘and I think it \is not an unreasonable position to take up. . 

“The manufacturers should all be on the same basis as much as possible, and the authorities 
‘“should have power to protect their interests. If the law were made clear that, firstly, manu- 
‘“facturers have a right to be admitted into the sewers, and secondly, that authorities have 
‘‘a right to make byelaws to protect their interests, a great deal of the present uncertainty 
“would be removed, and the respective parties would be more likely to come to terms. 

“I think very strongly that the manufacturer will feel aggrieved, and justly so, if the law is 
“not made applicable to old connections, as well as to all cases of new connections, 

‘“ All manufacturers should be put.on the same footing. _ 

“{ should say the local authorities ought to be compelled to take that trade effluent in their 
“midst, provided that conditions, safety conditions that they lay down, are obeyed by the 
‘* manufacturer.” ; 


14. At a conference which was convened by the West Riding District 
Councils Association on 27th May, 1902, at which over 100 Councils were 
represented, the following resolution was carried unanimously -— : 

“That a report on the conditions prevailing in the West Riding be submitted to the Royal 


fo) . LL ? 
“amending the law so as to bring about a uniform practice. 


Mr. Waller, the Vice-President. of this Association, stated in evidence 
before us that : | | Viator | eT 

“This diversity of opinion and. practice is of. the greatest. moment. to.,the| manufacturers and 
“others in the West Riding of Yorkshire, where mills, manufactorics, and, works of all descriptions 
“abound, and more particularly in the.small towns ard villages in the midst of which I reside 
“and carry on my business, and, in fact, the question is‘ agitating ‘greatly mariy Urban and 
“ Distriet Councils within the West Riding at the present time. “eiblug daoeal silt pres 


“ Commission on Sewage Disposal with a request that they would consider the desirability of * 


? ; 


‘ 
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“ In every case where the discharge of trade effluents into the sewer has become a ‘right’ 
“or an ‘easement,’ it is of great present and prospective value to the fortunate manufacturer 
‘in districts where no other trade effluents are now allowed to be connected. Advantages 


“ gained so fortuitously ought not to be allowed to continue to the prejudice of trade competitors 
“in the same district. 

“I know myself of trade competitors carrying on their respective businesses in premises close to 
“one another where the one is discharging his crude trade effluents into the common sewer, and 


“the other is being made to treat them at his own expense, thereby giving a most unfair 
“ advantage to the one over the other. . 


“ For whilst the manufacturer whose trade effluents are discharged into the public sewers has to 
“bear his own share of the total cost of purifying the sewage of the district, including his 
“ trade effluents, the excluded manufacturer must not only pay his share of the rate laid for 


“sewage purposes, but at the same time is liable to purify his own trade effluents at his own cost. 
“ This is manifestly unfair. 


“ In districts with which I am familiar, it happens that in two adjoining districts the authority 


* of the one may permit the discharge of trade effluents into their sewers, whilst the authority in 
“ the other forbids it. - 


“The natural result will be that it will divert both capital and labour, and consequently 


% ete value, into the district where such sewage is treated to the detriment of the adjoining 
‘* district. 

“It is.felt strongly by my Association that the matter should be dealt with promptly, and 
‘‘ that whatever method of settlement be adopted it should be upon the basis that all manufacturers 
“‘ should be dealt with alike in every district, that no advantage should be retained by reason of 
“‘ previous usage or admission of trade effluents into the public sewers, and that the rights, duties, 
“ and obligations of all sanitary authorities and manufacturers should be uniform respectively.” 


15, In addition to the difficulties attendant on the application of the 
existing law in any particular case, the following further causes of differential 
treatment are important :— 

1. Only those manufacturers who happen to have a sufficiently large 


sewer near their premises have any claim to discharge their effluent 
into the sewer, and 


2. A local authority in constructing a system of sewerage have the 
absolute right to elect that they will not construct the sewers of 
sufficient capacity to take trade effluents. 


16. Weare satisfied that unless the law is altered differential treatment 
of manufacturers will continue, and that as a consequence trade will continue 
to be seriously hampered if not indeed injured. 

We fully share in the view which has been pressed upon us from all sides, 
that as far as practicable all manufacturers should be placed on an equal 
footing. This is desirable not only in fairness to manufacturers but also 
in the interest of river purification, 

We think that it is practicable to secure far greater uniformity than at 
present exists, and we therefore now proceed to indicate by what means this 
end may be secured. 


REMEDIES. 


THE PRACTICABILITY OF PURIFYING MIXTURES OF TRADE EFFLUENTS 
. AND SEWAGE. 


17. In considering what remedies are available, it has been necessary to 
determine whether the purification of sewage when mixed with trade 
effluents is practicable. 

On this question we have taken a considerable amount of evidence from 
officers and others representing local authorities who have had actual experi- 
ence in the matter. 

We find that sewage containing trade effluents is generally more difficult 
to purify than ordinary sewage, and that the following are the chief causes 
of difficulty :— 

1. The trade effluents may be turned into the sewer at irregular intervals, 
so that the composition of the sewage as it arrives at the sewage 
_ works varies considerably throughout the day. 
2. The trade effluents may contain large quantities of solids in suspen- 
sion which tend to choke the purification plant. 


3. The trade effluents may be very acid or very alkaline, or otherwise 
~~ chemically injurious. 
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The general opinion’ of these witnesses, however, is that it is practicable, 
in the great majority of cases, to purify mixtures of sewage and trade 
effluents if the manufacturers adopt reasonable means for removing the solids, 
equalising the discharge, and, when necessary, neutralising the trade effluent. 

(Harding, 7034-7581 ; Tatton, 13680, 13727, 13773 ; Wilson, 14051; Fowler, 14383-9, 14391 ; 
Simpson, 11644, 11651-2, 11675-81 ; Jones, 11789 ; Beeley, 12244, 12247 ; Platt, 12315, 1233-6 ; 
Stenhouse, 12406-7 ; Ashton, 12450; Morgan, 12448-9 ; Johnson, 12599-600, 12652 ; Hopkinson, 
11905, 11923-4, 11972-3 ; Sharpe, 12034-40 ; Powell, 12074-5, 12087 ; Sir B. T. Leech, 14394-5 ; 
Dreyfus, 14409-10.) , 

Simpson, 11667. Moreover, there is some evidence to indicate that even if the manufacturers 
Stenhouse, 12406- gq not adopt such means the purification of the mixture of sewage and 
ans 12054, trade. effluents is still practicable, though the difficulties and cost are much 
12058. oreater. 

But the evidence clearly shows that wherever practicable the manufacturer 
should adopt means for removing the bulk of the solids in suspension from 
his effluent, for neutralising it, and for delivering it into the sewer in a fairly 


Platt, 12327. uniform manner. And further, it would seem probable that in some cases 
the cost to the manufacturer of adopting these preliminary measures would 
Simpson, be less than the additional cost which would be thrown on the local 
Mage authority if the measures were not adopted. Indeed, there is evidence to 
Hopkinson, : . A : ; i ; 
11907. show that occasionally the removal of the solids has been a source of profit 
Howard, 12754. to the manufacturer. Life 
Tatton, 13680. We have examined a large number of effluents from works where sewage 
nee. containing trade refuse is being treated, and our results fully support the 
mis view that it is practicable in the great majority of cases to purify mixtures 
of sewage and trade effluents if the manufacturers adopt reasonable pre- 
liminary measures. 
SEPARATE PURIFICATION OF TRADE EFFLUENTS BY MANUFACTURER. 
18. We have not yet examined in detail the methods available for the 
“Crowther, purification of trade effluents, but from an inspection of some manufactories 
10605-6. where considerable sums have been expended on purification plant which 
Bee a is inefficient, and also from the evidence, we are satisfied that in some cases 


Walker, 11315-7, at least the purification of the trade effluent by itself would be very difficult 
Johnson, 12603. to accomplish. | 


Hopkinson, Moreover, the evidence shows that the separate purification of trade 
a! si. effluents is generally more difficult and more costly than their purification 
Baas eae when mixed with the ordinary sewage of the locality. | 

Marshall, 12980 And it has been proved by the evidence and by our own inspection of 


Crossley, 13003. Manufactories that there are many cases, especially in towns, where the 
manufacturer has not sufficient space on which to erect purification works. 
(Firth, 10315-19 ; Stanning, 11448-50; Simpson, 11663; Davies, 11821-2 ; Johnson, 12516-9 ; 
Platt, 12317; Reid, 12880-6; Crossley, 12998, 13010; Tatton, 13765, 13865; Whitaker, 
14240-5 ; Leech, 14356.) 


EXTENSION OF RIGHTS OF MANUFACTURERS. 


19. As might be expected the manufacturers who have given evidence 
before us have urged that greater rights should be given to them to discharge 
their effluents mto the sewers. 

It will, however, also be seen that many important witnesses representing 
local authorities have expressed the view that under proper safeguards it 
should be the duty of the local authority to allow manufacturing effluents to 
enter the sewers. : 


The following extracts will serve to shew the nature of this evidence :— 
11692, Simpaor « (Chairman.) You think it is prudent for a local authority as far as possible to foster trade in 


(Halifax) ‘the neighbourhood, by giving facilities to manufacturers, provided they carry out these pre- 
a j “ liminary conditions ?—(Mr. Alderman Simpson.) I think so, decidedly. 
ys Pp y 

17789". Jones “ (Chairman.) You think that in your district the effluents are of such a character as not to 

(Pudsey). “prejudice thy treatment of the sewage, provided that certain conditions are carried out by the 


“ manufacturers ?—I think so. If we had to compel a separate system of sewage the distance 

‘s between the manufactories is so great it would be very expensive, and I think if they would 

“put down preliminary treatment works, as requested by the Sewage Committee, the Council 
. © ought to take them. . 


11939, Hopkinson —“ (Chairman.) And do you think, therefore, that there ought to be any general legislation 
(Keighley) “ compelling authorities under all circumstances to receive trade effluent ?—I think so. 


eet oe 
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“You think notwithstanding such difficulties 2—I think if the Corporation clauses put in our 11940. 
* Act of 1898 could become general, I do not think any manufacturer would object to it; I do 
‘not know whether or not you have a copy of the clause. 


“(Colonel Harding.) Then your view is that it is advisable, speaking generally, for the local 12600, Johnson 
“authority to facilitate the reception of trade effluents into the sewers, subject, in some cases, to (Bradford). , 
“ conditions ?— Yes, ii there is an effluent which is very bad the local authority should have 
“power to call upon the pollutor to give some treatment to it first, but taking it as a general rule, 

“J think it is an advantage to treat the whole of the mixed sewage, and I think it is the duty 
“ of the municipality to admit trade effluents. 


(Colonel Harding.) From your large experience, Mr. Tatton, in the Mersey and Irwell district, 13702, Tatton 
“do you think it is possible to so define the law as to make it applicable to all cases? Is it (Mersey and 
“ possible to say that an authority shall in all cases put down sewers large enough to take the Irwell Com- 
“ trade effluents of the district ; is it possible to do that —Well, there are certain cases where mittee). 
“you have a manufacturer perhaps with a very large works turning out a large volume of 
“water in a small place where it would not be fair: but I think that is rather dealt with later 
“on. [am suggesting that he should be compelled to pay an extra rate for that large volume 
“which he turns into the sewers, but I think as a general rule in large towns that there will 


“be no harm in saying that a local authority shall be compelled to admit manufacturers, under 
“ certain safeguards, into the sewers, 


“(Colonel Harding.) Would it, in your opinion, be an advantage that there should be laid on 14096, Wilson> 
“the local authority a distinct obligation to receive trade effluents, subject to their giving reasons (West Riding 
“why they did not wish to receive it 1_Yes. of Yorkshire 

“Subject to their giving conditions antecedent to their receiving it !—Certainly, simply from Rivers Board). . 
“the point of view of the purification of the rivers it would be a very good thing if the larger 14097, 
“number ef the trade pollutions could be received into the public sewers, and dealt with along 
“ with the domestic sewage. 

‘Then if the law eould be so altered as to lay a more definite obligation than there seems to be 14098. 
“at present on the local authority, do you think that would be an advantage ’—Yes. 

“Subject always to their having a power of appeal !—Yes, certainly. 14099. 

“If your colleague on the Mersey and Irwell Board, Mr. Tatton, says that he thinks a definite 14100... 
“ obligation of that kind would be desirable, do you agree with him or disagree with him ?— 

‘‘ The distinct obligation for the Sanitary Authority to take the trade refuse ? 
“Yes ; subject to their having power to make conditions (Yes. 14101-2 
“And subject to their having power of appeal on either side !—I agree with him. ” 14103. 


“(Chairman.) Should the law be altered so as to give manufacturers greater rights than at 14367, Dreyfus 
“ present to connect up with sewers ?—Manufacturers, as ratepayers, and so long as they comply (Manchester). 
“with the regulations based on Acts of Parliament, should have full rights to connect up with 
“sewers. ‘The contrary would be a great hardship, and would in many cases prevent the spread is 
“and extension of our industries on which we live. e 


“ (Str Michael Foster.) No, but I mean treating the law generally over the land; from your 14436, Dreyfus 
“experience what do you say, Councillor Dreyfus ? (Councillor Dreyfus.) 1 should say the local (Manchester). 
“ authorities ought to be compelled to take that trade effluent in their midst, provided that . 

“conditions, safety conditions that they lay down, are obeyed by the manufacturer, because 
“after all this country lives on its trade, and we must put no obstacle in the way of competing 
“much more with the foreigners than we have already. 


el 
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20. The position therefore is as follows :— 


Purification of trade effluents by the local authority is in the great 
majority of cases practicable; purification by the manufacturer is in some 
cases difficult, if not impracticable ; while purification by the manufacturer 
would generally be more costly than purification by the local authority. It. 
also appears that the local authorities as well as the manufacturers are of 
opinion that there should be laid on the local authority a distinct obligation 
to receive trade effluents. 


21. Further advantages which would follow from such a change in the law 
would be that the average standard of purification which would be reached 
throughout the country would be higher than if each manufacturer separately 
attempted to purify his own trade effluent, and also that the work of: 
preventing the pollution of rivers would be greatly assisted in that the 
number of purification works to be kept under observation would be 
diminished. 


ALTERATION OF LAW. 


22. We are therefore of opinion that the law should be altered SO as to 
make it the duty of the local authority to provide such sewers as are 
necessary to carry trade effluents as well .as domestic sewage, and that the 
manufacturer should be given the right, subject to the observance of certain 
safeguards, to discharge trade effluents into the sewers of the local authority 
if he wishes to do so. 


6225- c 


Firth, 10321 ; 
10,414, 


Crowther, 10605. 


Butterworth, 


10996 ; 11008, 


Walker, 11355. 


Stanning, 11450; 


11460-6, 
Powell, 12075. 
Tatton, 13771-2. 
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We do not think it possible to provide by direct enactment what these 
safeguards should be. In each district it would probably be desirable that 
the local authority should frame regulations which should be subject to con- 
firmation by a Central Authority. ‘Tn most cases, however, these regulations 
could provide definite standards for the different manufacturers as regards 
preliminary treatment, and it appears from the evidence that manufacturers 
would much prefer to have standards to work to. 

Power to vary the standards or to dispense with them altogether in special 
cases would be necessary. 


23. Although the duty of receiving trade effluents should, we think, be 
imposed on the local authority, cases may arise in which they should be 
wholly or partially relieved of it. 

For example, we find that in some instances the effluent discharged from 
the manufactory is of a composite character, the greater part of which, might 
with advantage be easily dealt with by the manufacturer if it were kept 
separate. In such cases we think the manufacturer would generally be 
willing to adopt this course, but provision is necessary for those cases in 
which the local authority and manufacturer could not agree. 

Further, although we have received no conclusive evidence to shew that 
there are trade effluents which could not be purified by the local authority, 
we do not deny the possibility of such cases arising. 

And it is possible that in some cases as, for example, of a large manu- 
factory being newly established in a small district it might be necessary. to 
relieve the authority of the obligation to treat the trade effluent or to enable 
them to exact some special contribution from the manufacturer not ony for 
the cost of treatment but also towards capital expenditure. 


24. It is obvious therefore that some tribunal will be required for settling 


differences between the local authority and the manufacturer, and for relieving 
the local authority in exceptional cases either wholly or partially of their 
obligation to provide sewers and disposal works of sufficient capacity for 
trade effluents as well as ordinary sewage. 

We shall explain in a later section the plan which we think should be 
adopted. 

RIPARIAN RIGHTS. 

25. In many cases a part or the whole of the water which the manu- 
facturer uses in his business is obtained from a stream and must therefore 
be returned to the strearn. 

We do not propose that the manufacturer should by statute be irelived 
of this liability. If he is able to relieve himself from the obligation by 
obtaining the necessary consents from other riparian owners or by providing 
compensation water, then he might discharge his effluent into the sewer, but 
the responsibility must rest entir rely on the manufacturer : : the local authority 
should be expressly exempted from any liability for the infringement \of 
riparian rights by the discharge into the sewer of water obtained from a 
Stream. 

SPECIAL CHARGE ON MANUFACTURER. 


26. We have taken a considerable amount of evidence on the question 
whether the manufacturer who discharges his trade effluent into the sewer 
should:be required to pay something beyond his ordinary rates, and as might 
be expected the views expressed are divergent. 

The question is one of importance, and we think it d pee to summarize 
the answers given to it :— 

10,309, Firth (Manufacturer), Replied in the negative, on the ground that if it were to the 
advantage of the public that trade refuse should be treated, the cost of treatment should come 
out of the ordinar y rates, to which the manufacturers contribute, sometimes very largely. 

10,567. Beaumont (Manufactur er). Evidence to same effect. 

10,628, Crowther (West Riding of Yorkshire Millowners and. Ovcupiers’ Association). Answered the 
question in the negative. ) 

10,802-3, Hirst (Manufacturer). Thinks that it would be fair to charge the manufacturer a 
special rate for the treatment of his effluent. 


10,842, Bruce (Manufacturer). Thinks that an extra charge should be made where no preliminary 
treatment at all is carried ‘out by the manufacturer, but not where manufacturers incur 
expense in treating their effluent to a certain extent before its discharge into the sewers. 
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11,002, Butterworth (Manufacturer). _ Agrees that special charge should be made if manufacturers 
are relieved from cost of chemicals or special appliances for treating their effluent themselves, 
11,098-9, 11,122, Foster (Manufacturer). Manufacturers ought to bear some portion of the cost 
of treatment where volume of trade effluent is excessive in proportion to total volume of 
sewage. But if he pays large proportion of cost in way of rates, he is entitled to have 


provision made for his trade effluent. 


11,127, Sheard (Manufacturer). No. Manufacturers would pay a large proportion of cost by way 
of ordinary rates, 


11,390, Walker (Manchester and Liverpool Tanners’ Federation). Would rather pay an increased rate 
than dabble in purification himself. 

11,698, Simpson (Halifax Corporation). Manufacturers should either be charged something for 
the treatment of their effluent where it becomes a large question, or, at all events, contribute 
something more towards the rates, 

11,817-18, Jones (Pudsey Corporation). No. N othing should be required of manufacturer beyond 
provision for the preliminary treatment of his effluent. 

11,927, Hopkinson (Keighley Corporation). Ditto. 

12,011, Sharpe (Otley District Council). Where a manufacturer is connected with the sewers he 
should pay a special rate or charge. 


12,079, Powell (Handsworth District Council). Thinks mast certainly that manufacturers should 
pay a special rate or charge. 


12,259, Beeley (Hyde Corporation). Not where preliminary treatment is carried out by manufae- 
turers, 

12,347, Platt (Rochdale Corporation). It would be preferable for the manufacturer to spend the 
money on works for preliminary treatment of his effluent. 

12,490-1, Morgan (Bolton Corporation). A special rate should be charged only in cases where no 
preliminary treatment is adopted. 

12,531 ; 12,580, Johnson (Bradford Corporation). Yes. A special rate is the only solution of the 
question. 

12,673, Brotherton (Manufacturer). Thinks that manufacturer should bear his fair burden of the 
extra cost to the authority of treating his effluent. 

12,730, Howard (Chemist, Vice-President, London Chamber of Commerce). Opposed to any additional 
burden on manufacturers, who are extremely heavily rated. 

12,812-4, Davis (Manufacturer). There should be a differential rate depending on the difficulty 
and expense of treating the particular effluent in each case, 

12,905, Reid (Vice-President of the Society of Chemical Industry). Generally, not in favour of any 
additional burden on manufacturers, 

12,937. Marshall (Halifax Traders’ Committee). Generally speaking, manufacturers pay a large 
proportion of the rates, and, in manufacturing districts, provision should be made by the 
authority for treating the trade effluents. If it were found that manufacturers did not pay 
a fair proportion of the extra cost of treating the trade effluents, it would be fair and 
reasonable to impose a special rate to meet the excess. 

13,680, Tatton (Mersey and Irwell Joint Committee ). Tt seems fair that the manufacturer should 
be required to pay a special rate where his effluent goes into the sewers. 

13,912, Hilis (Tanner). Yes, where character of effluent caused additional expense in treating the 
sewage, 

14,049, Wilson (West Riding of Yorkshire Rivers Board /. Generally agrees that special charge 
should be made. 

14,199, Whitaker (Bradford Dyers’ Associution). No. Manufacturers are heavily rated, and 
therefore entitled to have their effluents dealt with by the local authority. 

14,358, Leech (Manchester Corporation ). Only in special cases where extra cost is incurred by the. 
local authority. 

14,371, Dreyfus (Manchester Corporation). No. It would be very injurious to trade. 

15,868, Mr. Phillips (Brewer). Thinks it fair that a special charge should be made where trade. 
effluent causes additional expense on local authority. , 

15,910, 15,926, Mr. H. H. Waller (Vice-President of the West Riding District Councils’ Association ).. 
Thinks that power should be conferred on the local authority to make a special charge, 


It appears that in some few cases manufacturers have by agreement. with. 


_ the local authority purchased the right to discharge crude trade effluents. 


into the sewer. 


27. The chief argument which has been used against a special charge being 


made is that a manufacturer who is heavily rated in respect of his premises 
is therefore entitled to the free use of the sewer. 

‘This argument raises a general question of rating into which we do not 
propose to enter, but we may observe that other manufacturers producing 
little or no trade effluent are rated equally, and that, speaking generally, the 
amount of the trade effluent is not proportional to the rateable value of the 


_ premises. 
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Moreover, it has been stated in evidence that the amount paid in rates 
by the manufacturer would, in some cases, not be equal to the cost of treat- 
ment entailed on the local authority. 


(Hirst (manufacturers), 10803 ; Foster (manufacturer), 11141-2; Sharpe (Otley), 12011, 
12041 ; Davis (manufacturer), 12862 ; Wilson (West Riding Rivers Board), 14049.) 


28. We have carefully considered this question from all points of view, 
and much may be said in support of the opinion that each manufacturer 
should be charged with the cost of the purification of his trade effluent. 


We cannot, however, disregard the following considerations :— 


(a) Under the existing law the local authority are not empowered 
to make a special charge. 


(b) The evidence shows that, though it would be practicable were 
such a charge made, to ascertain what that charge shouldbe, 
it would involve a very large amount of labour to settle the 
charge in respect of each manufactory. 


(c) In the interests of the community it is desirable that most trade 
effluents should, subject to certain safeguards, enter the sewers 
and be purified by the local authority. 


(7) In the interests of manufactures no new restrictions which are 
not essential should be imposed. 


(c) A distinction ought to be made between the cases where the manu- 
facturer complies with the regulations as to preliminary treatment, 
and the cases where he does not; and many important witnesses 
representing local authorities, including Sir Bosdin Leech and 
Alderman Dreyfus (Manchester), Mr. Hopkinson (Keighley), 
Mr. Jones (Pudsey), Mr. Beeley (Hyde), Mr. Platt (Rochdale), 
and Mr. Morgan (Bolton), have strongly expressed the view that 
no special charge should be made in the former class of cases. 


29, Having regard to these considerations, we are of opinion that 
venerally no special charge should be made on the manufacturer in those 
cases in which the regulations as to preliminary treatment are complied 
with. 

As we haye already stated, it is desirable that wherever practicable, 
some preliminary treatment should be carried out by the manufacturer. 

But where the manufacturer is unable to comply with these regulations 
we consider that the local authority should be empowered to make a special 
charge. 


Power should also be granted to make a special charge, even when — 


preliminary treatment 1s adopted, where there are exceptional circumstances 
as regards volume, quality or otherwise. 


39. We should leave the actual amount of the charges to be fixed by 
agreement between the manufacturer and the local authority. 

In default of agreement the amount should be settled by a superior 
authority in the manner hereinafter explained. 


51. In those cases in which a manufacturer is precluded from discharging 
his effluent into the sewer by reason of the fact that the water which he 
uses is obtained from a stream, and must therefore be returned to the 
stream, the duty of purification will still rest with him. 

But we do not consider that this will be a serious grievance, as he 
obtains his water without charge, and this advantage may be set against the 
cost of purification. 

Moreover it would be open to him to acquire the right to use the sewer by 
vetting his water from some other source or by obtaining the necessary 
consents of riparian owners below him on the stream, 


PROVISION FOR LOWERING THE CHARGE IN SPECIAL CASES. 


532. At present a manufacturer. discharging trade effluent into a stream 
can only be compelied to provide “the best practicable and reasonably 
available means” for purifying his trade effluent. Proceedings can only 
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be taken against him with the consent of the Local Government Board, Rivers Pollution 
and that Board are expressly precluded from giving their consent unless Prevention Act, 
they are satisfied that no material injury will be inflicted on the interests ta 

sf the industry by such proceedings. 

With this general principle we agree, and although we think that in 

most cases the additional cost of treatment thrown on the local authority 

by reason of the manufacturer not complying with the regulations as to 

reliminary treatment, or in consequence of the exceptional character of 

the trade effluent, would not be a serious burden on the manufacturer if 

<acted from him, we are of opinion that in cases where the local authority 

nd manufacturer do not agree, and the case has to be settled by a superior 

authority, power should be vested in the superior authority to reduce the 

tharge below the actual cost or to postpone it, in any case in which they 

re satisfied that the actual cost would be so great as to inflict a material 

injury on the manufacturer. In such a case the onus of proof should 

rest on the manufacturer. 

We think that generally it would be in the interests of the community 

that a portion of the cost should be met out of rates rather than that either 

the pollution of the river should be allowed to continue or that the works 


should be closed. : 
















_ PRESCRIPTIVE RIGHTS. 


33. Many trade effluents already flow into sewers and are dealt with by 
the local authority. 
In some cases these are first partially purified by the manufacturer, while 
in others they are subject to no preliminary treatment. 
In regard to this point Dr. Maclean Wilson, the Chief Inspector of the 
est Riding Rivers Board, stated, “I think very strongly that the manu- Wilson,  14057- 
facturer will feel aggrieved, and justly so, if the law is not made applicable to 14060. 
cases of old ccnnections, as well as to all cases of new connections,” and Platt, 12326. 
other witnesses have expressed the same views. Davis, 12824-6. 

































34. We find that many of these old connections were made before the Walker, 11310-12. 
duty of purifying sewage was enforced on the local authority, and that Simpson, 11630. 
some have been made without the knowledge of the local authority. See fever: 


~ We consider that all manufacturers should be placed on the same footing Mills, 11562. 
and that the proposals which we have made as to preliminary treatment Wilson, 14,117. 
by the manufacturer and as to a special charge being made upon him by the 

focal authority in certain cases, should apply equally to the manufacturer 

whose trade effluent already passes into the sewer and to the manufacturer 

who is only proposing to obtain a connection. 


35. In those few cases in which the manufacturer has by agreement 
with the local authority purchased the right to discharge trade effluent 
nto the sewer the rights and position of the parties should, we conceive, 


he governed by the agreement. 


_ 36. Mr. Brotherton, M.P., urged upon us the importance of giving manu- Brotherton, 
facturers reasonable time to carry out any requirements which may. be 12690, 
imposed upon them. This consideration should, we think, have special 

weight in the case of existing connections. 


ADDITIONS TO THE LAW. 
BORROWING POWERS. 


37. It appears that in some eases the borrowing powers of the local King 11505-8 : 
authority might not be sufficient to enable them to raise the loan necessary 115137. 
to defray the cost of enlarging or modifying their works so as to provide 
for trade effluents as well as ordinary sewage. 

Such extensions of the borrowing powers as may be required for this 
purpose should, we think, be conferred on the local authority. 


? 
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CONSTRUCTION OF TRADE SEWERS. : 


38. It may also sometimes be necessary for the local authority to construct 

a sewer for the reception of trade refuse alone and, in certain nae 

fax) Stances, it may be desirable that the local authority should provide a— 
Se ca ae ae separate system of trade sewers, and also works for the partial treatment. — 
Sharpe (Otley) of trade eflluents before they are mixed with the ordinary sewage for” 
12002. final purification. | 
If powers to construct such works are not already possessed by local 


authorities they should be conferred upon them. ) 


SLUDGE REMOVAL FROM MANUFACTORIES. 


39. The evidence shows that manufacturers would generally be willing to 
adopt reasonable means for the removal of solids from their effluent before 
passing it into the sewel. ze 

It has, however, been represented to us that the disposal of these solids, 
which would be in the form known as sludge, is sometimes a_ serious. 
difficulty to the manufacturer. At Salford the Corporation undertake the 
work of collecting and disposing of such sludge, and under the Public 
Health (London) Act, 1891, Section 33, the manufacturer is empowered 
to require the sanitary authority to remove any trade refuse from his ~ 
premises, the manufacturer paying a reasonable sum for such removal. ‘ 

We think it desirable that power to undertake the disposal of sludge at 
the expense of the manufacturer should be conferred on the local authority. 
We do not think, however, that the manufacturer should be empowered — 
to compel such removal. If compulsion is necessary, this should be — 
exercised by a superior authority in the manner hereinafter explained. | 


King, 11549. 
Tatton, 13680. 


\\ 
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(a 
Il, THE NEED OF SETTING UP A CENTRAL AUTHORITY. 


f 5 

THE SETTLEMENT OF DIFFERENCES BETWEEN LOCAL AUTHORITIES ‘ 
| AND MANUFACTURERS. | | 

40. In an earlier section of this Report we have referred to the necessity | 

of providing machinery for the settlement of differences. between local 
) 


authorities and manufacturers. ‘ae 
The chief questions upon which differences may arise are the following :— — 


1. The refusal of a local authority to allow a particular trade effluent — 
to enter their sewers. a) 


to 


The refusal of a local authority to construct or enlarge sewers: 7 
for the purpose of a particular manufactory. ‘ 


Q 
3. The question of varying general regulations as to preliminary treat- 
ment by the manufacturer. 


4. The amount of the special charge to be imposed on the manufacturer. — 
5. The removal of sludge. | 


41. We have taken a considerable amount of evidence as to the means — 
which should be adopted for settling these differences. The following is 
a summary of the opinions which have been expressed to us :— a" 
10,330-7, Firth (Manufacturer). Complete confidence in the ordinary Courts of Law. 
10,518-21, Beaumont (Manufacturer). Central tribunal very desirable. h. 
10,800-1, Hirst (Manufacturer). Does not think special tribunal practicable. 

10,839-40, Bruce (Manufacturer). Ordinary Courts unsuitable. Suggests Rivers Board. 


10,999-11,001, Butterworth (Manufacturer), Central tribunal: in very special cases. Would @ 
ordinarily prefer a Court or arbitration. 


11,124-6, Foster (Manufacturer). Supreme Rivers Authority would be a good plan. 


11,282 ; 11,293, Sheard (Manufacturer). Ordinary Court ruinous. Approved Central Rivers 
Authority.’ / a 


11,363-6, Walker (Manufacturer). Central Rivers Authority absolutely necessary. 


11,700-3, Walton, Simpson (representing Halifax Corporation), Central Rivers, Authority preferable 
to Court of Law. Would not object to Local Rivers Board as a first tribunal. é 


Sgynio Jones (Pudsey District’ Council). Ordinary Court unsuitable. Suggests Local Rivers 
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11,968-70, Hopkinson (Keighley Corporation). Prefers a Supreme Government Rivers Authority. 


12,010 ; 12,062-12,065, Sharpe (Otley District Council). Central Government Authority desirable. 
Would save expense. Local Rivers Board would be thought by some to favour manufacturer. 


12,077-8, Powell (Handsworth District Council). In favour of Central Government Board. 


12,258; ”12,965-7, Beeley (Hyde Town Council). Thinks ordinary Courts suffice. Would not 
object to appeal to Local Rivers Board. 


12,342-6, Platt (Rochdale). Ordinary Courts unsatisfactory. Would prefer Central Board. 


12,482-3, Morgan (Bolton). Central Government Rivers Board would greatly facilitate ma tters. 
Advantage to manufacturers and Local Authority. 

12,587, Johnson (Bradford). Very great advantage to have Central Board for this and other 
matters connected with sewage disposal. 

12,671-2, A. E. Brotherton, M.P. (Manufacturer). Central Government Rivers Board possessing 
requisite technical knowledge strongly recommended. 

12,728-9, Howard—Vice-President ay London Chamber of Commerce (Manufacturer). Decidedly in 
favour offhighly specialised Central Authority. Thinks ordinary Courts unsuitable. 

12,845-51, Davis (Manufacturer). Would prefer a Government Department having adequate 
technical knowledge. Local Rivers Board biassed in favour of Local Authority. 

12,888; 12,907 Reed (Chemist), (Vice-President of Society of Chemical Industry). Ordinary Court 
most unsatisfactory. Special central tribunal a very great national advantage. Would be 
of great use also as, advisory body. Money now wasted would pay expenses of a very 
expensive tribunal. é . 

412,952, Marshall (Halifax Traders’ Committee). Ordinary Courts suffice. 

13,785-6 ; 13,788-9 ; 138()1-2, Tatton (Chief Inspector of Mersey and Irwell Joint Committee). Local 
Rivers Board would be acceptable to all parties. Would allow an appeal from Local Rivers 
Board. No appeal would be necessary if Central Government Rivers Board were established. 
Would agree to establishment of Central Government Rivers Board, if it had complete expert 
knowledge, including a knowledge of all local difficulties. 

43,881-2, Dr. Squire (Society of Chemical Industry). There should be a tribunal to which all 
difficulties could be referred. Suggests a special Court with permanent assessors or advisers, 

13,912; 13,930-1°; 13,928, Mr. Ellis (Tanner). Considers that a small tribunal should be 
established in each county to which all disputes should be referred. This body should contain 
representative business men and a paid representative of the County Council. Experts 
should also be retained. These might be at the service of more than one tribunal. 
Unwilling that the Local Watershed Board should be the tribunal. 

14,048, 14,104, 14,105-6, 14,107-8,° Dr. Wilson (Chief Inspector, West Riding of Yorkshire Riwers 
Board). A special tribunal would be advantageous. It should decide as to reasonableness 
of byelaws and conditions framed by local authorities, and whether, in certain cases, the 
conditions should be relaxed or made more stringent, and whether a money payment 
should be made. A much speedier and much less expensive tribunal than a Court of Law 
is necessary. (Generally the Local Rivers Board would command the confidence of both 
parties as first Court of Appeal. Hither Local Government Board or, suggested Central 
Rivers Board would probably be acceptable as final Court of Appeal. . Would prefer the 

; Central Rivers Board as likely to be the speedier. 

14,198, 14,322-3, 14,326-7, Thorpe Whitaker (Dyers Association). Central tribunal unnecessary. 
Present methods of procedure are sufficient. The Local Rivers Board would not have their 
confidence. 

14,357, 14,4134, 14,417-9, Sir B. 7. Leech (Man:hester). An arbitrating central power! would 
be of service; but a clearer definition of the rights and positions of authorities and 
manufacturers is wanted. Considers that the Local Rivers Board would have the confidence 
of both parties, and would be suitable as a first Court of Appeal. But would prefer a central 
body composed of experts and men with requisite legal knowledge ; 14,422. 

14,370, Councillor Dreyfus (Manchester) ; (14,378-9. Sir B, 7. Leech.) A Central Government 
Rivers Board, composed of experts, would be preferable to any existing jurisdiction, 
provided, however, that it was speedy and inexpensive. 

14,454, 14,458-9, G. J. Fowler (Manchester). Thinks it very advisable that a Central Board 
should be established, which would not only exercise power of inspection and control, such 
as Inspectors under Alkali Acts exercise, but would also act as an Advisory Board to 
which all local authorites and manufacturers could come for advice. 

15,873-9, Mr. Phillips (Brewer). A central independent board should be constituted. Would 
agree to Local Rivers Board as a first Court of Appeal. 

15,919, 15,927-34, Mr. H. H. Waller (Vice-President of the West Riding District Councils’ Association). 
Ordinary Courts unsatisfactory and costly. Strongly in favour of a properly constituted 
Central Board. Agrees to Local Rivers Board as a first Court of Appeal. 


EFFECT OF EVIDENCE. 


42. It will be seen that the balance of opinion, is strongly ‘in. favour, of 
the view that for the settlement of these questions it is necessary to 
constitute a Central Board possessing adequate technical knowledge, such 
as the Supreme Rivers Authority which we recommended in our Interim 


_ Report. « Some witnesses, while agreeing with this view, have expressed the 


XX1V 


opinion that the questions should, in the first instance, be referred to the 
Local Rivers Board, and that the Central Board should be an appellate 
tribunal only. } 

Only a few witnesses consider that the questions can properly be determined. 
by the ordinary Courts. 


UNSUITABILITY OF LAW COURTS FOR THE DETERMINATION OF THESE 
QUESTIONS. | 


43. We have been struck by the large sums which have been expended in 
appeals to the Courts, but apart from the question of expense we are strongly 
of opinion that the ordinary Courts are not suitable for the determination 
of these questions; and we venture to think that the judgment of the 
Master of the Rolls in the case of Attorney-General v. Whitmore, to which 
we have already referred, clearly supports this view. His comment that 
“the evidence was very complicated, the expert witnesses who were called 
not only giving evidence quite inconsistent with one another, but some of 
them giving evidence in cross-examination which was quite inconsistent. 
with what they said in examination in chief,” might apply to many similar 
Cases. . 

The scientific questions to be solved would in most instances be capable 
of actual determination by a properly-equipped Central Authority, and there: 
can be little doubt that such direct proof would be far less costly than the 
process of endeavouring to arrive at the truth through the evidence of 


expert witnesses in a Court of Law. 


Moreover, the matters to be determined include not only scientific — 


questions on which witnesses may be expected to differ, but also considera- 


tions of an administrative character which should more properly be dealt. 


with by a Government Department. 
Further, we find that a Central Authority possessing adequate technical 


knowledge, would command the confidence of local authorities and manu-_— 


facturers. 
CENTRAL DEPARTMENT ESSENTIAL. 


44, In our opinion a properly equipped Central Authority is essential, 
and we unhesitatingly recommend the creation of such an Authority. 


In the interests of river purification as well as of the trade of the country ; 


we consider it is of the highest importance that the changes in the law 
which we have recommended should be made. ‘But these changes would 
not in our opinion be of much use apart from the creation of a Central 


Authority for the determination of differences between the local authority — 


and the manufacturer. 


If the settlement of these differences be left to the ordinary Courts,. 


differential treatment of manufacturers, with all the objections to it, will be 
certain to continue. 


45. The Central Authority should have the following permanent chief — 


officers :— 
1. An Administrative Head. 


2. A Bacteriologist having special knowledge of the bacteriology of 
sewage, trade effluents and water supply. 


3. A Chemist having special knowledge of the chemistry of sewage, trade: : 


effluents and water supply. 
4. An Engineer having a special knowledge of geology and water supply. . 
It should also be provided with a laboratory. 


46. The officers of the Central Authority must be clothed with the necessary 
powers to conduct inquiries, to call witnesses, to enter premises to take 


samples of the trade effluent, and generally to do such acts as are necessaly 


for the proper performance of their duties. 


47. At any inquiries which may be held neither Counsel nor expert. 
witnesses should be heard except with the special permission of the Central 
Authority. | 
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48. The work of the Central Authority will be so intimately connected 
with the work of the Local Government Board that it will be desirable to 
make it a new department under the Local Government Board rather than 
an entirely separate department. 


49. Certain witnesses expressed the fear that the decisions might be less 
speedy if the Authority were placed under the Local Government Board 
than they would be if an entirely separate department, were constituted. 
This objection, however, does not seem to us to be valid. We can scarcely 
assume that the work will be regarded as less important, and therefore that 
the staff will be less adequate, merely because the Authority is attached to 
the Local Government Board. ' 


50. We share the desire that differences which are referred to the Central 
Authority should be speedily dealt with, but it may be well to point out 
that some of the questions which will have to be determined cannot 
properly be decided without careful investigation, that at present a decision 
in the Law Courts is only arrived at after long and expensive proceedings, 
and that, although we think that much of the existing delay and expense 
will be avoided by the adoption of our recommendations, it will not be 
possible in all cases to arrive at speedy decisions. 

It will be obvious, too, that at the commencement of the operation 


of the new scheme delays must needs arise which will subsequently be 
avoided, 


RIVER BOARDS AS A FIRST TRIBUNAL OF APPEAL. 


51. The following are the only Rivers Boards at present in existence :— 


The Mersey and Irwell Joint Committee*, formed in 1891, and having 
jurisdiction over so much of the River Mersey and any tributary thereof, 
above the point of intersection by the southern boundary of the Borough 
of Warrington, as passes through the Counties of Lancaster’and Chester, or 
between them, or through or by any of the County Boroughs of Bolton, 
Bury, Manchester, Oldham, Rochdale, Salford and Stockport. . 

The Ribble Joint Committee, formed in 1891, and having jurisdiction 
over so much of the River Ribble, and any tributary thereof, and of the Rivers 
Darwen and Douglas, and the streams running into the Crossens Channel, 
as passes through the County of Lancaster, or through or by the County 
Boroughs of Blackburn, Burnley, Preston and Wigan. 

The West Riding Rivers Board,* formed in 1893, and having jurisdiction. 
over so much of every river or tributary thereof as passes through or by 
the County of the West Riding of Yorkshire, and through or by any of 
the County Boroughs of Bradford, Halifax, Huddersfield, Leeds and 
Sheffield... | 


52. Under the Local Government Act, 1888, powers to enforce the pro- 
visions of the Rivers Pollution Prevention Act, 1876, were conferred on 
County Councils, and the Local Government Board were empowered to 
make provisional orders forming joint committees of County Councils and 
County Borough Councils for the exercise of these powers. 


53. The three Rivers Boards are such joint committees. Previous com- 
missions had urged that effective action for the prevention of the pollution 
of rivers could only be taken by dealing with the watershed as a whole, 
and the guiding principle. in. settling the area of jurisdiction of each Board 
was to place an entire watershed under one body. 


54. We have received a large amount of evidence from the chief officers 
of the Rivers Boards as to their methods of work. We have also had. many 





* The powers of the Mersey and Irwell Joint Committee and of the West Riding of Yorkshire 
Rivers Board were somewhat modified and enlarged by the Mersey and Irwell Joint Committee 
Act, 1892, and the West Riding of Yorkshire Rivers Act, 1894, respectively. The corre- 
sponding provisions of these Acts and of the Rivers Pollution Prevention Act, 1876, so far as 
they materially differ, are shown in a paper at the end of this Report. See Appendix B. 
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opportunities during our visits to various parts of the country of making 
ourselves personally acquainted with the operations of these bodies and 
we are satisfied that their work has been well done. | 

(R. A. Tatton (Chief Inspector to the Mersey and Irwell Joint Committee), 252-479 ; 13675- 
13876; F. Scudder (Chemist to same), 470-768; W. H. Wilson (Deputy Clerk and Solicitor to 
the Mersey and Irwell and Ribble Joint Committees), 769-798 ; W. Naylor (Chief Inspector 
to Ribble Joint Committee), 799-970 ; Trevor Edwards (Clerk and Solicitor to West Riding of 
Yorkshire Rivers Board), 977-991; Dr. Maclean Wilson (Chief Inspector of West Riding of 
Yorkshire Rivers Board), 992-1374; 14043-14138.) 


55. As might be expected, some of those against whom action has been 
taken by Rivers Boards have complained. But we find that, generally 
speaking, both the local authorities and the manufacturers recognise that 


the Rivers Boards are taking effective action for the improvement of the © 


rivers in their districts, and several witnesses have expressed confidence 
in these bodies as a first court to which differences between the local 
authority and the manufacturer might be referred. 


56. In our opinion it is desirable that such differences should be settled 


by the Rivers Boards whenever this can be done, and, having regard to the 
valuable experience which these bodies have accumulated, to the fact that 
they represent large areas and possess capable officers, and to the confidence 
which they command, we think the following cases might very properly be 
referred to them in the first instance, power being given to either party to 
appeal to the Central Authority :-— 

1. Differences between the manufacturer and the local authority, as to 
variation of the general regulations respecting preliminary treatment 
to meet particular cases. 

2. Differences as to the amount of the special charge to be imposed on 
the particular manufacturer. | 

3. Disputes as to whether the preliminary treatment adopted by the 
particular manufacturer complies with the regulations. 

4. Differences as to the removal of sludge. 


57. We think, however, at any rate for the present, that the following 
cases should be dealt with by the Central Authority alone :— 


(a) Refusal of a local authority to allow a particular trade effluent to 
enter their sewers. 


(5) Refusal of a local authority to construct or enlarge sewers for the 
purpose of a particular manufactory. 

As regards (a) the difficulty would in most cases arise in consequence of 

the unusual nature of the effluent, and it is undesirable that each Rivers 

Board should be put to the expense of providing such a staff of skilled 


advisers as would be necessary to investigate such special problems. as 


would be involved. : | 
As regards (6) these complaints are already dealt with by the Local 


Sec. 299 Public Government Board, so far as they relate to a failure of a local authority to 


Health 
1875. 


Act, provide sufficient sewers for ordinary requirements, and we think it is 


better to leave this matter entirely in the hands of the Central Authority. 


58. Differences arising in those parts of the country for which Rivers 


Boards have not yet been formed must, for the present, be referred to the 


Central Authority. 


59. It will be seen, however, from the next section of this Report that 
we consider further Rivers Boards should be set up. The Central Authority 
should therefore be empowered to confer on the new Rivers Boards from 
time to time jurisdiction similar to that which we propose should at once be 
given to the existing Rivers Boards. 


THE POLLUTION OF RIVERS AND THE PROTECTION OF SOURCES O 
WATER SUPPLY. , 


60. At an early stage of our investigation we were struck by the fact 
that in many parts of England the pollution of rivers goes on unchecked, 


notwithstanding the fact that the Rivers Pollution Prevention Act has been | 
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‘on the Statute Book for over a quarter of a century, and in our Interim 
Report we deemed it necessary to state that the protection of our rivers is a 
matter of such grave concern as to demand the creation of a Supreme 
Rivers Authority. 

Since the issue of this Report we have been *requested by the President 
of the Local Government Board to make a recommendation dealing with the 
whole subject of water pollution. 7 


61. The Central Authority, which we have recommended should be set 
up for the determination of differences between the local authorities and 
the manufacturers, should deal also with this matter. For this purpose it 
‘will be desirable to add an Epidemiologist to the staff of the Central Authority. 

We do not, however, consider that the Central Authority should take the 
place of local bodies in regard to the protection of rivers and other sources 
of water supply. On the contrary, we think local power should be utilised 
‘to the fullest extent possible. 


FORMATION OF RIVERS BOARDS THROUGHOUT THE COUNTRY. 


62. In our opinion such power can only be fully utilised by the formation 
-of Rivers Boards throughout the country, and we therefore recommend that 
such Boards should be formed. 


63. Although the Rivers Boards are merely joint Committees of tCounty 
‘Councils, and therefore only possess for the combined areas the same powers 
which the individual Councils might have exercised in their respective 
districts, we are satisfied that such combinations are of much greater value 
for the protection of rivers and streams than the separate Councils acting 
independently. 


64, In the first place, they are bodies expressly created for enforcing the 
provisions of the Rivers Pollution Prevention Act, whereas the separate 
“County Council is under no obligation to enforce these provisions. And we 
find as a fact that in many counties outside the areas represented by the | 
existing Rivers Boards little or nothing is done by the County Council to 
exercise its powers of checking river pollution. 


65. Then, too, a Rivers Board has jurisdiction over practically the whole 
of a watershed. ‘This is a point of considerable importance. 

It has been again and again pointed out by previous Commissions that 
to obtain effective action there should be some one authority with power to 
eal in each instance with the whole watershed, and we entirely concur in 


this view. 


66. Another advantage of combination is that the area under the jurisdiction 
of a Rivers Board is sufficiently large to secure the appointment of skilled 


officers. 


67. We have not sufficient information to enable us to say what precise 
combinations should be made. Each Rivers Board district should however 
include, as far as practicable, the whole of one or more watersheds, and it 
should be sufficiently large to justify the permanent appointment of a skilled 


‘Chief Inspector at an adequate salary. 
One of the first duties of the Central Authority will be to ascertain what 


grouping of counties would be most effective, and then to take steps to 
weonstitute Rivers Boards for these areas. 


DUTIES OF RIVERS BOARDS. 


68. We have found in the course of our inquiry that water supplies are 
liable to other serious pollutions besides those which can be dealt with 
under the Rivers Pollution Prevention Act, and although in the case of the 








* See letter of the 7th January, 1903, at end of this Report. Appendix A. 
+ Under the Local Government Act, 1888, the Council of a County Borough is for this 


‘purpose a Ceunty Council. 
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larger water undertakings the owners may be desirous of doing all that is 
possible to safeguard their sources of supply, we are satisfied that there are 
cases where the supervision of some superior authority is desirable in the 
interests of public health. 

Such supervision could, we think, be usefully carried out by the Rivers. 
Boards, and we therefore recommend that, in addition to the duties which 
these bodies will possess under the existing law in regard to pollution of 
rivers and streams, it should also be their duty to inspect public water 
supplies and to report to the Central Authority any cases of dangerous. 
pollution of such supplies which they may detect. 


69. The Chief Inspector of each Rivers Board should be required to make 
an annual report on the work of each year, and copies of these Reports: 
should be supplied to the Central Authority. 


FUNCTIONS OF CENTRAL AUTHORITY. 


70. The Central Authority should exercise a general superintendence over 
the whole country in regard to the prevention of pollution of water. They 
should direct any inquiries or investigations which they may consider 
desirable, and generally they should stimulate and encourage Rivers Boards: 
to an active exercise of their powers. 


71. As regards dangerous pollutions of public water supplies it should be 
the duty of the Central Authority to investigate cases brought to their notice: 
by the Rivers Boards, and in any case in which they are satisfied that the 
conditions are such as to render the supply dangerous to health they should 
bring the facts to the notice of the Company or Local Authority which is 
supplying the water. 


72. We should hope that this would usually suffice and that the supplying 
authority would willingly take such steps as might be necessary to remove the 
danger. . 

But it is perhaps necessary to provide for other cases, and we therefore 
recommend that the Central Authority should be empowered, after local 
inquiry, to order the purveyors of the water, or other responsible parties, to: 
adopt such means as in the opinion of the Central Authority are reasonable 
and necessary for removing or diminishing the danger. 

Such orders should be enforceable by mandamus. 


73. Power to enter at all times gathering grounds and waterworks and to 
take samples of water should be conferred on the officers of the Rivers: 
Boards and of the Central Authority. 


WASTE OF WATER AND ABSTRACTION OF WATER FROM ONE DISTRICT 
FOR DISTRIBUTION IN ANOTHER. . 


74. In regard to the further questions which are referred to by the 
President of the Local Government Board it appears to us that the Central 
Authority might, with the aid of the Rivers Boards, very properly collect 
such information as is available throughout the country in regard to waste 
of water by pumping from mines, and in regard to the abstraction of water 
from one district, for the supply of another district, to the detriment of the 
water supply of the district from which the water is taken. 


75. We entirely agree that the collection of such information should 
precede the consideration of the question whether legislative interference in 
regard to these matters is desirable. 


SCOTLAND AND IRELAND. 


76. The adaptation of the recommendations made in this Report to the 
legal, administrative, and other conditions of Scotland and Ireland is reserved 
for further consideration. 


*. 
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GENERAL POSITION OF OUR INQUIRY. 


77. In conclusion, we think it may be desirable briefly to expiain the 
position of our investigations. 


78. At the commencement of our inquiry we devoted considerable atten- 
tion to general questions relating to the chemical and bacteriological analysis 
of sewage and sewage effluents. 

The methods of bacteriological analysis which we have adopted are 
explained in a paper by Dr. Houston, which we presented with our Second. 
Report. | 

A paper is now in preparation by Dr. McGowan in regard to chemical 
analysis, which will contain a detailed account of the work which has been 
done under our direction, with a view of settling the value of different 
methods of analysing sewage effluents. ; 


79. We have completed a systematic investigation of the land treatment 
of sewage on farms of different kinds of soil. 

This investigation has extended over a period of two years and has 
embraced the bacteriological, chemical and engineering aspects of this. 
method of disposing of sewage. 


80. We are now making a similar, investigation of artificial processes of 
various kinds at about thirty distinct places. This investigation will, we 
hope, be completed in about a year. 

In addition certain authorities are, in conjunction with us, making similar 
systematic observations in regard to a number of artificial processes. 

When these results have been collected, we shall endeavour, in compliance 
with the instructions contained in the second part of our Terms of Reference, 
to report on the different methods of treating sewage in the same and in 
dissimilar sets of circumstances. 


81. In the meantime, we are taking evidence as to the discharge of sewage, 
sewage effluents, and manufacturing effluents into tidal waters. The import- 
ance of this subject as regards the contamination of shellfish has recently 
come into prominence. It is indeed a matter of great importance from 
the point of view both of public health and the fishing industries. 


82, We are also continuing the investigations which we referred to in our 
Interim Report, for the purpose of ascertaining whether it is practicable to 
destroy those micro-organisms which are common to sewage effluents, and 
which may be dangerous, if the eftluent flows into a river from which water 
for drinking is obtained, and we are generally considering what “measures 
may be desirable to lessen dangers so arising. 

83. Subsequently we propose to consider the methods available for the 
satisfactory disposal of manufacturing effluents when not mixed with 
ordinary sewage. 

nal (Signed) IDDESLEIGH, Chairman. 
C. PHIPPS CAREY. 
M. FOSTER. 
T. WALTER HARDING. 
WILLIAM RAMSAY, 
JAS. B. RUSSELL. 
W. H. POWER. 


T. J. STAFFORD. 
EF. J. Wiis, Secretary. 
2nd March, 1903. 
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Local Government Board, 
i Whitehail, S.W , 
“Sir, | 7th January, 1903. 

I am directed by the Local Government Board to 
state that they have had under consideration the 
request that they should furnish the Royal Commis- 
sion on Sewage Disposal with certain particulars and 
information in connection with the deputation -vhich 
the President received recevtly on the subject of 
water supplies and pollution, and I am accordingly 
to forward the accompanying copy of a Report of the 
proceedings on that occasion and of a Memorandum 
prepared by the County Councils Association on the 
subject. Lhe Report is being printed, and as soon 
as the copies are received 12 of them will be for- 
warded. 

As regards the pollution of rivers and other sources 
of water supply, which was one of the three questions 
raised by the deputation, it will be observed that the 
President stated in reply that the Royal Commission 
were inquiring into pollution from sewage and other 
causes, and suggested whether the terms of the 

reference to them were not wide enough to enable 
them to inquire into the whole subject of pollution of 
water supphes. Mr. Long would be glad to be in 
formed of the views of the Commission on this point. 
__. Mr. Long does not know whether the recommenda- 
tion of the Commission in their Interim Report as to 
the constitution of a Supreme River Authority, was 
antended to apply only to rivers or also to other 
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sources of supply, but it seems to him that it would 
be very convenient if the Cummission could make 
some recommendation dealing with the whole subject. 

Two other questions were raised by the deputa:ion : 


(1) The taking of water for sale outside the arca of 
the supplying authority to the detriment of local in- 
terests in the areas.from which it is taken; and 

(2) The waste of water. 


On these questions the President does not at present 
possess very definite information; but it has been sug- 
gested that if a Supreme River Authority is created 
that body might with the aid of the Watershed 
Boards which the President understands are contem- 
plated by the Commission, obtain full information 
throughout the country on these matters. Such 
mformation would be most useful in assisting him 
to form an opinion on the question whether it is 
desirable that Government control of water supplies 
should be instituted. 

The President would be much obliged therefore if 
the Commission would consider this question also, 
aud furnish him with their observations thereon. 

I am, Sir, 
Your obedient Servant, 
John Lithaby. 
Assistant Secretary, 
The Secretary, 
Royal Commission on Sewage Disposal, 
39, Victoria Street, S.W. 





Enctosurss to the Letter from the Local Government Board dated 7th of January, 1903. 


zrand Committee Room, Westminster Hall, 
Wednesday, 29th October 1902. 


Prorection oF WATER SUPPLIES. 
“Depvration to the Right Hon. Watter Hume Lona, 
M.P., President of the Local Government Board, &c., 
&e., from The County Councils Association, The 
Sanitary Institute, The British Association of Water- 
works Engineers, and The Underground Water 
Preservation Association. 


The President was accompanied by :—Sir 8. B. Provis, 
-K.C.B. (Permanent Secretary) ;, Mr. J. Lithiby (Assistant 
Secretary); Mr. Herbert E, Boyce; Mr. W. H. Power, 

F.RS. (Medical Officer); Mr. A. B. Lowry (Private 
Secretary). 

_ The Deputation, consisted of the following :—County 
Councils Association ; The Right Hon. Sir John E. Doring- 
ton, M.P.,. Chairman Gloucestershire County Council ; the 
‘Right Hon. T. F. Halsey, M.P., Vice-Chairman Hertford- 
shire County Council; Mr. E. J. Halsey, Chairman Surrey 
ounty Council; Mr. H. Hobhouse, M.P., Vice-Chairman 
omerset County Council; Mr. J. H. Johnstone, M. P., 
West Sussex County Council; Mr. M. F. Blakiston, Clerk, 
Staffordshire County Council; Mr. H. E. Clare, Clerk, 
Lancashire County Council; Mr. W. J. Freer, Clerk, 
Leicestershire County Council; Mr. C. E. Longmore, 
‘Clerk, Hertfordshire County Council; Mr. G. Montagu 
Harris (Secretary). Sanitary Institute: Sir Alexander 
Binnie ; Mr. A. Wynter Blyth (Chairman) ; Major R. Ee 
Firth ; Mr. William Whitaker, F.R.S., F.G.S.; Mr. J. E. 
Worth, London County Council; Mr. E. White Wallis, 
PSS. (Secretary), British Association of Waterworks 
Ugh Mr. W. Matthews; Mr. R. E. Middleton, 
4 - Mr. ©. H. Priestly; Mr. Percy Griffith 
(Secretary). (/nderground Water Preservation Associa- 
: Mr. William May; Mr. Clayton Beadle (Secretary). 
d Edmund Fitzmaurice ; Mr. Humphreys-Owen, M.P. 


Mr. Heywood Johnstone, M.P.—Sir, I have to introduce 
to you this afternoon a Joint Deputation from the County 
Youncils Association, the British Association of Water- 
orks Engineers, the Sanitary Institute, and the Under- 
ground Water Preservation Association, four bodies whose 
lames shall be handed to you, as also the names of the 





















gentlemen representing them on this occasion. .We 
desire in the terms of a Memorandum prepared by a 
Committee of the County Councils, Association, and 
adopted by the County Councils Association as a whole, 
which Memorandum [I think has been before you, to call 
your attention to the “‘ question of the protection of 
sources of water supply in England and Wales and to the 
pressing necessity for an inquiry into the existing state of 
the law on the subject. In so doing they proceed on the 
assumption—firstly, that the question is one of great 
and increasing importance to the community at large; 
and secondly, that the laws governing it are defective and 
faulty.” I need not call your attention at any great 
length to this Memorandum, but I should like to point out 
to you one illustration on. page 2, which shows the nature 
of the case which does arise from time to time, and especi- 
ally ought to be guarded against in the public interests, 
and that is, that certain districts supplied by a local Water 
Company found themselves in danger of losing that water 
supply from the operation of a Waterworks Company 
which purchased a small area of land within the area, of the 
local body, proceeded there or intended—I do not think 
they got so far—but they contemplated sinking a well 
there, and arranged with a Railway Company to carry 
their pipes along the line, and they would probably have 
been able to pump the whole district very nearly dry to 
carry the water to their own profit and to carry it some- 
where else far away from its source. It isnot an isolated 
instance, and to account for my own presence here I may 
say that my attention has been recently drawn to exactly 
the same sort of thing in my own constituency, where a 
small and somewhat indigent local authortiy having at 
considerable expense an excellent and very necessary 
supply for its people, now find themselves in danger of 
being deprived of that supply by the members of a body 
which was going to build a hospital and sink a very deep 
well, and in all probability carry off the water supply of the 
local authority within whose neighbourhood they were, 
but they came toterms, As tothe existing state of the law 
there isno protection for underground water which cannot 
be proved to flow in some definite and known channel. 

As to the Memorandum dealing with legislation, 1 may 
say that Iam a Member of the Court of Referees and the 
subject has been frequently brought to my notice from the 
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hardship which occasionally arises from persons whose 
water supply is very greatly threatened having no locus 
standi before private Committees of the House. Of 
course that only refers to the case where Parliamentary 
powers are required at all; where local Parliamentary 
powers are not required the local authorities are absolutely 
helpless, and the pumping of underground sources of water 
supply goes on. It is only during the two last Sessions, 
I think, that the House has given even a discretionary 
power to the Court of Referees to allow persons whose 
water supply is threatened in this way to appear and be 
heard before Committees. I know a case which came 
under my own observation in the Court where the Corpo- 
ration desired to purchase a farm and to sink wells thereon, 
and to supply their own people at considerable distance. 
Where this farm was situate there were adjoining farms 
belonging toan owner—whose name I do not mention— 
who would have been certainly in danger of being deprived 
altogether of their water supply or else they would have 
had to pump it at a very much greater cost, and apart from 
the special powers to give him a locus standi the owner was 
fortunately in a position to take action, or he would have 
been helpless and would have been obliged to stand by 
and see the source of his water supply either very seriously 
impaired or else altogether taken away. 

I will now call upon the different speakers who have 
been appointed to address you to set forth their views from 
thir particular point of view, and having heard them you 
will be able to say whether you can accede to their request, 
and after due consideration we hope you will see your way 
to urge upon His Majesty’s Government the desirability 
of appointing a Royal Commission to investigate a matter 
of so much importance and so much difficulty, and upon 
which the state of the law at the present time is so un- 
certain and indeed so unsatisfactory. 

Mr. Halsey, who appears for the Surrey County Council 
and as representing the County Councils Association, will 
now address you. 


Mr. E. J. Halsey—I am very much obliged to Mr. 
Heywood Johnstone for having put this matter before you 
so much better than I can myself, perhaps. He spoke 
with reference to this particular question upon this 
Memorandum, page 2, with reference to the larger water 
company very nearly swallowing up the smaller one, and 
it is that case which caused me to take up the matter 
before the County Councils Association three years ago 
and which I felt was a very serious one and might be re- 
peated elsewhere and against which there was no remedy. 

I should like to say at once that I come before you, 
representing the County Councils Association, with no 
suggested remedy, with no scheme as to what authority 
or who is to have the jurisdiction over the supplies of this 
country, but simply to request that the whole of the 
evidence may be put before a Royal Commission and an 
authoritative opinion given which, we hope, might recon- 
cile the different views of parties that are interested in this 
matter. I say that at once because the County Councils 
Association did assay a draft Act of Parliament as a 
remedy for this matter, but they very soon found that in 
this water question, as is the case in a good many different 
things, it would be absolutely impossible to try and force 
their opinions until really proper investigation should have 
taken place on the whole subject. We were influenced a 
great deal by what other people told us in this matter. 
You will hear presently from the British Association of 
Waterworks Engineers that in June, 1899, they passed a 
resolution that the water supply is a subject of national 
importance and ought to be under national control or 
supervision. They are an important body and would not 
have passed a resolution of that kind without going into 

the question thoroughly. 

I notice that the Institute of Public Health met at 
Exeter in August of this year, the Earl of Iddesleigh in the 
chair, and in the course of his opening address, said, znter 
alia, as follows :—‘ Another subject of great importance 
was that of the use and abuse of our water supplies. If he 
were an absolute emperor he should appoint a department 
of the Government to deal solely with water administra- 
tion. He should expect that department to prove bene- 
ficial to the community by the/wise exercise of its discretion- 
ary powers and, to a greater degree, by reason of the 
knowledge which it would slowly accumulate and place at 
the disposal of the country. One simply could not 
exaggerate the vital consequences of exact knowledge 
aries water supplies, either in respect of health or 
wealth. 

In an Inquiry recently in Surrey, the Duke of North- 
umberland wrote :—‘I am strongly of opinion that the 


whole “question of water supply all over the country should 
be thoroughly gone into by a Royal Commission or some 
thing of that sort ; and the way in which we are conducting 
a happy-go-lucky scramble for water is most undesirable ; 
but until some inquiry is held I fear there is nothing for it 
but to do the best we can.” a 

That is an important evidence of the difficulty of dealing: 
with this question. As you are aware, the Duke of 
Northumberland has large properties in Surrey and else- 
where and he has experienced very great difficulties and 
so have the local bodies also. It isnot only a question of 
the supply of water being sufficient for the nation at large 
or regulating the sources of supply, but it is also necessary 
in connection with that to regulate to a certain extent the 
use of water, that is to say, to avoid that terrible waste 
that is going on in certain districts of this country. That 
is all set out in this Memorandum, and the enormous waste: 
of waters in some of the pits in the Midland counties and 
elsewhere where, instead of tubbing every shaft as they 
used to do, they find it more economical to let the water 
run to waste, thereby making material difference to the 
water supply of the neighbouring districts. There is an 
immense quantity of water running to waste, and it is also: 
an undoubted fact that there are many parts of the country 
where the supply of water is barely sufficient and where the 
economical and judicious use of machinery to prevent 
waste would be of the greatest possible advantage. 

I think when you have heard the evidence of gentlemen 
who are very much more expert and capable of formingfan 
opinion upon such a matter as this than we of the County 
Councils Association, that when you find us joining them,, 
knowing the different interests of our own various locali- 
ties, and when we are all of one opinion that a definite 
inquiry isnecessary, you will admit that the case is strong, 
at any rate; whether it is sufficiently strong for the 
Government to grant what we wish is another question. — 
But it is a strong one and it is almost entering into our 
daily life in the country and we should be glad to see a. 
satisfactory solution of it. 

Of course, in connection with the water supply there are 
other matters, such as the question of pollution and the 
necessity of pure water and water for sanitary purposes. 
Upon that subject another gentleman will speak, but I 
would like to point out that if there isno water there cam 
be no pollution of water. What we want is enough water, 
and having got enough we think it should be served pure 
and bright to everybody. 

Of course there is this great question of the private right 
of water which will be referred to the Commission to 
consider, I assume. It is emphasised by what Mr. Hey- © 
wood Johnstone has said, and it is perfectly well known 
that this right of private water as decided by law makes: — 
the question a much more difficult one. It will have 
shortly to be decided as to whether that is to remain the 
law or whether the law is to be altered for the benefit of 
the public at large without detriment to the private - 
owner as regards his own private property. 

Then the question of the supply of water to the manu- I 
facturers and so on—in fact it is so broad that if one 
desired to go into it it would occupy too long a time. — 
What I have said, and what other speakers will say to you, 
will be sufficient to recommend to your colleagues that 
this matter is of vital importance to the country and the 
sooner it is taken in hand by a Royal Commission the 
better; because meantime the water supplies of this 
country are being for some reason or other—there are- 
different reasons why—rapidly depleted, and difficulties 
are arising frequently through many districts with refer- 
ence to that matter. 'I leave it in the hands of gentlemen 
more competent to deal with it than myself. 4 


Mr. Percy Griffiths. —Sir, I have been asked as! Secretary 
of the British Association of Waterworks Engineers to~ 
take this matter up. It was thought by the members 
that I could lay this matter before you being conversant 
with the facts. Our Association was formed in 1896 and 
among the objects for which it was formed were the — 
following :—Assisting the Legislature, public bodies, and — 
others, in ascertaining the views of those interested in 
waterworks undertakings, and originating and promoting — 
improvements in the law relating to waterworks. We are 
therefore appearing strictly in accordance with the objects — 
of our institution. The position of the Association is that 
it is representative of the waterworks engineers not only 
of this country but of the Colonies. This subject which 
is now brought before you was taken in hand as early 
as June, 1899, a very few years after the Association was 
formed. I mention that to indicate the fact that as soon 
as the water engineers formed themselves into an Associa- 
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ion their attention was brought to this question at once 
and I suggest that as a proof of its urgency. At that 
‘Meeting a resolution was passed which was sent to you 
and I have no doubt has received your attention. Various 
points were dealt with in it which I think I need not refer 
4o or take up your further time with ; but the broad lines 
were that some alteration was required in the waterworks 
‘of this country. The matter was then allowed to drop. 
A Committee was formed to continue the subject with a 
view to further action being taken thereon. This Com- 
mittee reported to the Council in November 1900, and 
their report was submitted to a general meeting of the 
members on December 8th, 1900, when it was duly 
adopted and ordered to be printed and circulated. This 
document has also no doubt been brought to your notice, 
but it will be perhaps advisable for me to summarise the 
substance of it, as it forms the main ground for our appear- 
ance before you to-day. It is divided into seven heads 
with remarks attached to each as follows : (1) The present 
‘system of control over undertakings for public water 
supply is unsatisfactory. After pointing out the difficulty 
and expense involved by the distribution of the chief con- 
trol between the two Houses of Parliament, the Board of 
Trade, and your own Honourable Board, the report 
suggests that the procedure in connection with water 
schemes could be greatly simplified and cheapened, and 
that the decision of the supreme authorities would be 
rendered more uniform if all points of policy were referred 
to anew single authority and points of detail and engineer- 
ing dealt with by independent experts. A further sugges- 
tion is made that in order to secure a proper public water 
‘supply in some rural districts assistance should be afforded 
by the wealtheir towns in the immediate neighbourhood. 
(2) The existing powers for enforcing a proper water 
supply are inadequate. Under this head attention is 
called to the difficulty in effectually fixing the responsi- 
bility for affording a water supply to any district upon any 
person or body, and to the fact that so many rural districts 
are at present without a proper supply, and without any 
practical supervision of what supply there is. (3) The 
areas allotted to existing local authorities are altogether 
independent of the sources of water supply. In this connec- 
tion it is pointed out that the limits of existing sani- 
tary districts are often very inconvenient with respect 
to the supply of water, and that the existing facilities for 
joint action with regard to any particular sources are 
inadequate and unnecessarily costly. This is no doubt 
‘the most important ground on which His Majesty’s 
‘Government are asked to take action. Our Association 
does not necessarily agree with the suggestion of the 
Sanitary Institute (also represented to-day) that the 
districts of sanitary and water authorities should in every 
‘case be co-terminous, but we do feel that the existing 
haphazard manner in which the limits of water authorities 
are fixed (particularly in the allocation of different sources 
-of supply) is extremely unsatisfactory. (4) The law 
relating to underground water is inequitable and a stand- 
ing danger to many public water supplies. Thisis a point 
which the County Councils Association are taking up more 
fully than our Association, but our position is briefly this ; 
that some means should if possible be found to prevent 
the sources of existing public supplies being interfered 
with. (5) The law relating to pollution of water requires 
revision. This is a question with many bearings, among 
which may be mentioned (a) the pollution of supplies at the 
source (that is before use); (6) the pollution of water in 
course of pumping; filtering, storage or distribution ; (c) 
the detection of such pollution in time to prevent the use 
of such water by the consumers ; and (d) the prevention of 
pollution under all conditions. At the present time the 
jaw provides no certain means either of detecting or 
preventing pollution, neither does it provide any effective 
penalty for the supply of polluted water and consequent 
loss of life. It is not of course suggested that any legal 
restriction could adequately cover all the points involved 
under this head, but it is respectfully urged that some 
provision should be made to fix the responsibility for 
periodical examination, and, where necessary, interference 
to prevent the recurrence of such disasters as befell the 
towns of Maidstone, King’s Lynn and Worthing in recent 
years. (6) The Provisions for preventing waste are 
insufficient. The existing provisions for regulating the 
use of water and preventing waste are so diverse, and in 
Tany cases so ineffective, that we consider the general law 
urgently requires consolidation and revision with a view 
to the reduction of waste generally. As water must in 
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most cases be dealt with a second time in the form of 
sewage, thus involving double expense, we suggest that 
the remedy of existing evils in this respect would effect a 
considerable economy to all consumers and ratepayers 
concerned. (7) The collection and publication of official 
returns relating to existing undertakings is much to be 
desired. Our Association has already taken steps towards 
this end by an endeavour to collect statistics of all the 
water undertakings in thiscountry of a more comprehensive 
nature than any previously obtained, but it is obvious that 
a complete return is impossible except under Government 
compulsion or authority such as applies to gas under- 
takings. There can be no doubt that such returns would 
be of enormous value in dealing with questions of water 
supply generally. The last part of the report is with 
reference to official returns. Beyond the points raised in 
this report there are many others which have been subject 
to discussion by our committee. Some of these are 
matters of detail which must inevitably arise in any 
consideration of the question as a whole, but two are of 
sufficient importance to warrant special mention :—(1) 
The relations existing at the present time between local 
authorities and water companies, whether as competitors 
for ownership of the public supply of water or otherwise, 
are very unsatisfactory. The existing law appears to 
involve much friction and expense which might be pre- 
vented by a more definite enunciation of the powers and 
responsibilities of the contending parties. As our Associa- 
tion is representative of both company and local authority 
undertakings we have no direct interest in the question 
as to which system is preferable, but we do feel that the 
present condition of affairs is the cause of serious inter- 
ference with the practical efficiency of many existing 
undertakings and the cause of much needless delay in the 
supply of water to towns and districts at present without 
a proper public supply. (2) The other point we desire to 
bring before your notice is that the existing general water- 
works law urgently requires consolidation, and private 
bill legislation should be rendered more uniform than 
itisat present. Local authorities administering the public 
water supply are governed by at least six General Acts and 
many have Provisional Orders of your Honourable Board 
or Private Acts of Parliament containing very divergent 
provisions. Many companies’ undertakings and those 
owned by private individuals are under no Parliamentary 
control whatever, others are governed by Provisional 
Orders of the Board of Trade incorporating three General 
Water Acts and a large number of Companies’ Acts, and 
others again by Special Acts incorporating three General 
Acts but containing extremely divergent provisions as to 
general responsibility and management. In conclusion 
I am directd to urge that upon the grounds stated there 
exists urgent necessity for the appointment of a Royal 
Commission or Parliamentary Committee of Inquiry to 
deal with the question of water supply throughout this 
country. 


Mr. Matthews (Past President, British Association of 
Waterworks Engineers).—Sir, on the question of legislation, 
takmg one point it is to our mind in this position: The 
Waterworks Clauses Acts of 1847 and 1863 on the preamble 
stated that, owing to certain clauses having in recent years 
been put into a number of Acts of Parliament, the time had 
come when they should be consolidated into a General 
Act. Our point in connection with legislation is that it has 
in recent years become so necessary to put model clauses 
into practically every local Act on Water Supply which is 
brought in that the same state of things is existing now, 
and that these various clayses and others which after 
consideration might be deemed desirable should be put 
into a General Act. Unfortunately some of the clauses 
of the Public Health Act of 1875, and the clauses in the 
Waterworks Clauses Acts of 1847 and 1863, are quite 
inconsistent with one another, and therefore revision is 

necessary there. 


As to the question of conrol, as to which Mr. Halsey 
made some remarks, it is a fact that at the present time 
the amount of control which can be exercised over the 
water supply is exceedingly limited ; there are no powers 
by a local sanitary authority over the property of any 
water company or of any sanitary authority which might 
be supplied. It is also a fact on the cases or authorities 
under similar conditions given by most of their local 
Acts they can acquire certam lands by agreement, and 
having acquired those lands by agreement they can put 
up works subject to no control whatever. They are not 
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oblige. to go to Parliament or to your Board for sanction 
to carry out the works, which works might be good, bad 
ov indifferent, and the consequence is that certain works 
(2 are executed) which had they been brought under the 
control of Parliament or your Board, would never have 
been sanctioned or carried out. Then afterwards there is 
no supervision, even though works may be carried out with 
the sanction of Parliamnet or of your Board, those works 
having been sanctioned provided they are within the 
limits of deviation there is no supervision afterwards to 
see that the spirit of the Act has been carried out properly. 
Your Board gives sanction to carry out a certain water 
supply. You have no power to say, “ This has not been 
carried out according to the proper conditions, and we 
will have the work done over again.” 

Then with regard to what is to be the hereafter of the 
water supply. . We offer no expression of opinion as to 
what.should be the constitution of any Board or Boards 
which shall take up the question, but we do say that the 
existing state of things is purely parochial and that the 
question of water supply is far beyond the parochial 
question and should not be left in the position in which it 
now is, but that some authority which has not the same 
purely financial control in the thing should have some 
say in the question of how and.in what manner these things 
shall be carried on. 

Those are the principal points which we urge upon you— 
that it is actually necessary that some investigation shall 
be made as to how far the existing state of things is not 
satisfactory. 

The last Commission which dealt with the question of 
water supply in the country generally, of course apart 
from the Metropolis, a question we donot refer to, the last 
general Royal Commission which sat to investigate the 
question of water supply in this country was as far back 
as 1866 or 1867, presided over by his Grace the Duke of 
Richmond and Gordon ; and it goes without saying that 
an enormous advance has been made in the way of water 
supply from that date which warrants the Association in 
thinking that the time must arise when a particular revision 
of the whole question underlying such a large subject as 
that should be brought up again. 


Mr. W. Whitaker.—Sir, I need hardly say that the 
Sanitary Institute consists of members who have diverse 
interests and very various opinions. We therefore, in a 
question of this sort, take no side and enter into no con- 
troversy. We only wish to put forward considerations 
which are believed to be for the national good apart from 
all mere local questions. In enforcing that I should wish 
to lay particular stress, almost the only stress, upon purely 
sanitary matters, but in order to do that properly I must 
allude in the first place to some general. considerations. 

The first of these is that we should ask that if such an 
inquiry should be granted that it should bea thorough 
one; that it should take up all sides of the question and 
not be limited to any one particular part of the subject. 
I would say that it should not be limited to public supplies ; 
it should also consider private supplies. I donot mean, of 
course, mere house supply or anything of that sort, but 
there are places in which large estates have what may be 
called a semi-public supply. In any investigation of this 
sort we think that all these schemes should be considered 
and reported upon as much as public supplies. Besides 
these of course there are in some places very large what we 
may cal! trade supplies; there are trades in which the 
supply of pure water is absolutely essential, sometimes in 
small quantity and sometimes in large ; at any rate, there 
are very many trades in which a large quantity of water 
must be used. We think that the mvestigation should 
include those supplies also, so that we may know in any 
given area what the whole of the supplies are, and not 

erely those used for public purposes. 

Besides that there is another matter—it isnot a question 
of supply—it is a question of water extraction. One part 
of that has been alluded to by Mr. Halsey. In our coal 
districts very often it happens that a large supply of good 
water is pumped to waste. We think that the inquiry 
should certainly include such subjects as the pumping of 
water to waste, and it isnot/only in mining countries that 
this happens ; it occurs also to a very large extent where 
quarrying is going on. I have heard of a case where 
several millions of gallons per day of water—of presum- 
ably good water—being very much the same as used for 

’ the public supply—that a large quantity is pumped out of 
a quarry in order that more stone or what not may be got. 
We think that the inquiry should take in all these cireum- 


stances as well. There are public works, such as millers, 
brewers, engineering works, in which it is essential some- 
times that a large amonut of water should be pumped ; 
and there is a case, a fairly well-known case, where some- 
thing like 15 millions per day is pumped, and pumped to. 
waste, and Iaminformed that it does not improve,some Of 
the neighbouring wells in their yield. We think that these 
yields should be a matter of inquiry as well. ais 

Then coming to the more sanitary aspect of it, which, as- 
I say, cannot be thoroughly entered into without these 
other questions, and I will give an illustration of that: 
We know of a case of large engineering works where water 
is pumped out, and that water is not only fresh water but. 
salt water which is pumped in from a neighbouring 
estuary. The result of that probably is that the salt water 
goes beyond that area of pumping, and it is possible that. 
it may affect neighbouring wells on the way, not by taking 
their water simply, but of supplying it with salt water or 
partly so. Those are thingsforinquiry. 

Then coming to the worst aspect that has been alluded 
to, we think there should be protection for water supplies, 
largely, of course, protection from interference with other- 
folk seeking supphes, that there should be some protectiom 
in quantity ; but we, as sanitarians, are largely concerned: 
in the protection of quality. As things are at present it 
is quite open to anyone to supply the neighbouring water 
company very easily. I heard of a case’a little time ago- 
where some wells were got rid of to go into a sewage 
scheme, and not particularly far off waterworks. There 
are many cases of this contamination,. whether from 
sewers, cemeteries, or trade waste. There are questions. 
as to the distance they are efficacious for harm, and very 
diverse opinions are held. We think that these particu- 
lars should form one of the subjects of the Inquiry which: 
we ask you to establish. We know a case—it is a risk 
very often of a water authority who knows that theur 
supply has a risk of contamination, they are perfectly 
willing to put it right and perfectly willmg to go to some: 
expense to safeguard their supply, and they are met with 
legal and other difficulties which really are yery trying. 
That certainly is not a sort of thing that ought to be. 
If you have a company or authority who is willing and. 
agree to do the best it can to protect its water from evil, 
it should not be discouraged but rather encouraged in so: 
doing. At present the balance is rather in favour of 
discouragement. We ask simply for an inquiry as to the- 
fact, an inquiry which, when this fact was well established, 
should be followed by a suggestion for legislation. We ask 
for this inquiry so that water may be used in the best 
possible way in the future and with the least possible: 
damage to all interests, public and private. Me 


Mr. William May.—The Underground Water Preserva- 
tion Association was formed in the early part of this year 
owing to the sources of water, principally in West. Kent, 
becoming practically arrested. The association was: 
formed by many noblemen, and gentlemen, and mill- 
owners, and brewers, and tradesmen, who were al! affected 
by the drying up of the streams. Since this Association 
was formed investigation has been made, and the facts. 
that the Association has ascertained are clearly first that 
the streams in West Kent have in several instances ceased 
toexist. Icould enumerate atleast five. It was said that 
they had ceased to exist because the rainfall had not been 
kept up; but we have gone very systematically mto the 
rainfall question and we are satisfied that if the rainfall 
had been kept up to the average there was not enough 
rainfall to fill up the vacuum caused by the water that has 
been abstracted. We have not gone thoroughly into the 
matter, but we have obtained the best advice that we 
could possbily have, we have had it statistically before us, 
and we are satisfied that the depletion of the water, prin- 
cipally in West Kent, isa most serious matter. Not only 
is it serious to manufacturers, brewers, and others who are 
dependent on a large source of water for their business, 
but it is most important from, I may say, the agricultural 
point of view. We collected evidence that large, old, 
standard wells, that had possibly been in existence for 100 
or 200 years, were drying. We also ascertained the fact 
that when we had samples several feet below the soil— 
where it-used to be in former times full of water—it was as 
dry, as one man said, as a turnpike road. ‘The fact is that 
the rainfall is so at once taken up that there is nothing left 
for the surface. | ; ; “ofl 

Then, again, we have had the difficulty in the sanitary 
point of view of our streams having dried; we come into 
this position ; what are we to do with them, being. dried 
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‘up? They are simply sources of great pollution. We call 
upon the riparian owners to cover places in, but what are 
we to do? It is a matter the County Council of Kent 

have taken up, and they are considering it to be a most 
important question. 

We have also ascertained that although we believe there 
is the most abundant supply of water at the present 
moment at the mouths of the rivers, yet we know as a fact 
in Essex that they can only pump a few hours per diem, 
because if they pump more in comes the brackish water, 
and there is no reason whatever to suppose that these 
pumping stations at the mouths of rivers can be used in the 

-same way as if they were pumping from an inexhaustible 
supply. 

The Association of Underground Water Preservation 
has ascertained without the slightest doubt that what is 
called the underground basin, or the Thames basin, is 
being exhausted of its water, and it only requires a few 
more years and the extension of pumping to go on when 
that water will cease. 


REPLY. 


The President—Il am very much obliged to you for 
putting the case before me as clearly as you have done. 
I think there is no dispute, certainly among people who 
have had to look into this question, as to the gravity of 
the case which you have put before me to-day, or, indeed, 
as to the main facts which have been described here. We 
have had abundant evidence of the very worst pollutions 
of our water supplies in different parts of the country, 
and there has also been abundant evidence of the fact 
to which reference has been made by nearly every speaker, 
that frequently water is abstracted for what I may term a 
limited use which ought to be available for more general 
use in the neighbourhood to which it belongs. 

The three questions which you have been good enough 
to bring before me to-day are pollution, waste, and what I 
may describe, generally speaking, as water rights. 

With regard to pollution, as you are aware there is a 

_ Royal Commission sitting at the present moment inquiring 
into pollutions from sewerage and similar causes, and the 
reference to it is a very wide one. They have already 

as you probably are aware, issued an interim report, and I 
have the advantage of the counsel and assistance in the 
Local Government Board of a distinguished member of 
that Commission, Mr. Power, who is the head of the 
Medical Department, and therefore, I have been able to 
discuss with him, before this deputation arrived, what the 
view is which is taken by the Royal Commission of their 
power with regard to general inquiry. They have issued 
an interim report, and one of their recommendations is 
this :—‘* We are of opinion that the general protection 
of our rivers is a matter of such grave concern as to demand 
the creation of a separate Commission, or a new Depart- 
ment of the Local Government Board, which should be 
the supreme rivers authority dealing with matters relating 
torivers and their purification which, when appeal is made 
to them, shall have power to take action when the local 
authorities have failed to do so.” How far they would 
consider that the recommendation was intended to cover, 
not merely rivers, but other sources of water supply, of 
course it isnot possible for me tosay ; but I do not think 
that it is in the least probable that they would have put 
forward that recommendation if they looked only to 
sources of supply which are drawn from rivers. They are 
still continuing their labours, and I should be extremely 
reluctant to recommend the Government to appoint a 
Commission whose reference might seem to trespass upon 
the territory of the existing Commission.- I should ask, in 
reference to this question of general pollution, that a time 
should be given me to learn what the opinions of this 
Commission are. They will, no doubt, be made acquainted 
with what has taken place here to-day ; they will have the 
opportunity of reading the statements which have been 
made by various speakers, and I hope that they will, 
perhaps, think it wise and right to consider the matter 
“and, possibly, make some communication as to the view 
they take of their own powers in regard to this particular 
question. If they hold that they are precluded by their 
yeference from inquiry into the general question of pollu- 
tion, then it might be necessary to include that in any 
further inquiry, if further inquiry be decided upon. I 
gather from what I have heard of their proceedings that 
‘they hold that their powers are ample to enable them to 
inquire into surface water ; the question of surface water 
and its treatment in order to render it pure and generally 


to examine into the position of surface water in’ this 
country. Well, if that is so, then it would dispose at’ all 
events of a portion of the demand which has been made for 
inquiry here to-day, but of course it will not dispose’ of 
underground water and the general question of water nights 
to which I will come in a moment. 

Then the second question to arise to which you ‘draw 
attention is that of waste, and I am bound to say that in 
reference to the question of waste I have not got in my 
possession evidence which points conclusively in the diree- 
tion indicated by the deputation to-day. The waste to 
which allusion has been made by one or two speakers 
which occurs when mining shafts are being sunk and other 
similar works are being carried on is generally of a very 
temporary character, and I am informed (and | donot put 
this forward in any way of contradiction to the statements 
which have been made)—Iam informed that as arule where 
there is a diminution of water supply in consequence: of 
those operations it is only of a very temporary nature and 
very soon ends, things resuming their normal condition. 
But speaking generally, with reference to the waste 
question, the information which I have got is at present 
very meagre indeed and would not justify me in asking 
that an inquiry into the waste question should be in- 
cluded within the purview of a Royal Commission. Some 
additional light has been thrown upon the question to-day 
by the speakers in the statements which have been made; 
and I have no doubt that what has taken place here may 
lead to some further information reaching me on the 
subject. But in regard to the general question of water 
rights I admit that we stand in an altogether different 
position. I personally have taken considerable interest 
in this question long before I came to the Local Govern- 
ment Board, and there can be no doubt whatever that the 
general position of the law in regard to the protection of 
existing rights and their proper use for the public benefit, 
and the practice of local authorities in acquiring the water 
rights, that all this is in a very unsatisfactory condition. 
Not only is it the case, as we know by experience, that 
local authorities in their desire to supply their own district 
with water frequently deprive adjoining districts of water 
which really appears to belong to them, and while they 
produce satisfactory results in their neighbourhood in the 
shape of an adequate supply of pure water, they at the same 
time produce a dearth in another district which had. 
previously been sufficiently supplied. And therefore, om 
the well-known principle that there is no merit in raising 
one man out of poverty to a position of affluence, if, at the 
game time, you push down two or three others into a ¢on-- 
dition of poverty—you can apply the same principle to the 
water question—it is very undesirable that water should be 
supplied to a particular area in such a way that another. 
area to which the water properly seemed to belong and of 
which it would have been in enjoyment should be in conse- 
quence deprived of it. This we have had ample experience 
of, and it isin that way a very unsatisfactory condition of 
things. 

Then reference has not been made here to-day except 
very generally to the ownership in underground water 
rights or the ownership in surface water rights. They are 
surrounded by privileges which do not attach to the- 
ownership of other classes of property, and it would seem 
that this is a question which might very well be considered. 
as a matter of inquiry and possibly also of legislation. 

I cannot pretend to-day to go over the whole field 
covered by the various speakers because I may point cut: 
that some of the speeches which have been made would 
indicate a necessity for legislation not in one or two Acts of 
Parliament but in several Acts of Parliament, and of 
a very wide and general character. You know as well as 
I do the difficulty of promising to carry one Bill through 
Parliament, but when it comes to promising half a dozen, 
which is the lowest computation I could make of the 
suggestions to-day, I think a man would be rash indeed 
who would held out hopes of that kind. 


But the question really that you ask me to consider is 
not that of immediately introducing legislation, because 
as Mr. Halsey said in his early remarks, you come here 
really rather to point out defects than to indicate active 
or practical reforms. As I have said, I am extremely 
unwilling to adopt any suggestion which might have the 
effect of treading upon the heels of an inquiry which isnow 
going on, I should like first of all to be fortified by some 
expression of opinion from the Royal Commission :on 
Sewage Disposal which I should think in all probability 
I shall receive as one 4 the results of to-day’s deputation. 
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Then with regard to the other questions of water rights 
and the general law with regard to the provision of water, 
because a point which has not been raised to-day but 
which is by no means in a satisfactory condition is the 
power of local authorities to secure that everybody within 
their area should have a proper supply of pure water. 
The law already lays that down, and provides machinery 
for the purpose, but I am afraid we must all admit that 
there are many districts in the country where the water 
supply is neither sufficient in quantity nor is it pure in 
quality. And therefore if that be so that reveals an 
unsatisfactory state of things which deserves inquiry and 
which certainly ought to be remedied. 

I hope I have said enough to show that I am very largely 
in sympathy with the objects you have come here to 
support. I ask you to permit me not to make a definite 
promise on this occasion, because I should prefer to ex- 
amine more completely into the whole question assisted 
as I am by the very luminous statements which have been 
made here to-day, and if I am satisfied that the case is one 


which ought to be presented to a Royal Commission then, 
to adopt the words of my friend Mr. Heywood Johnstone, 
who introduced the deputation—to decide to appoint a 
commission or a body to enquire into the question and to 
give them such a reference as would prevent them tres-_ 
passing upon the ground of an existing Commission and — 
which would at the same time secure that the whole ques- 
tion of the supply of water and the general rights of water 
should be inquired into with a view of such legislation being 
introduced as may seem to them desirable. 


Mr. Heywood Johnstone——We are very much obliged to 
you for your courtesy in receiving us. We note the end 
of your answer and we quite understand that you have 
grasped the importance of the subject in all its variety and 
its complexity, and we leave the matter in your hands; 
and we are quite satisfied not only with your ability but 
your sympathy in dealing with the subject. 


The Deputation then withdrew. 





COUNTY COUNCILS ASSOCIATION MEMORANDUM. 


The County Councils Association desire to call the 
attention of His Majesty’s Government to the question 
of the protection of sources of water supply in England 
and Wales and to the pressing necessity for an enquiry 
into the existing state of the law on the subject. In 
so doing they proceed on the assumption ; firstly, that 
the question is one of great and increasing importance 
to the community at large; and, secondly, that the 
laws governing it are defective and faulty. 

The Association believe that it is essential that pro- 
vision should be made for a controlling authority or 
authorities with powers— 


(a) To prevent water being taken, without Parlia- 
mentary sanction, for sale outside a given 
area to the detriment of local interests ; 


(b) To prevent waste ; 


(c) To guard against the pollution of rivers and 
other sources of water supply. 


(a) It is clear that the right at common law of every 
proprietor to pump water on his own land may, under 
certain circumstances, be subject to serious abuse, 
if such rights are exercised for purposes for which they 
were never intended. For example, it has been alleged 
a Water Company or Local Authority may acquire 
rights from one proprietor under a private agreement. 
In certain geological formations, such as the Bunter 
beds, by sinking wells deeper than those in the neighbour- 
hood and putting down powerful pumping machinery, 
the water contained in underground reservoirs, which 
drain a very large area, may be tapped, the water so 
procured may be conveyed to a distance to supply a 
population entirely outside the area from which the 
water is taken, and the inhabitants of the district itself 
may find their water-bearing strata dried up, and may 
‘be entirely deprived of their only natural water supply 
without any remedy or means of protecting themselves. 
An instance, which has been brought to the notice of the 
Association will illustrate this poimt. Certain urban 
districts were supplied by a local water company. Another 
company, wishing to increase its supply for an important 
centre outside the area of the local company, purchased 
‘land within the area, proposed to sink a well, and arranged 
with a railway company to carry the main along the 
railway line into its own distributing area. In the circum- 
stances Parhamentary sanction was not necessary. The 
district authorities and the County Council, desirous of 
assisting them, were convinced that the action of the 
intruding company would deprive the inhabitants of the 
urban districts of water which was absolutely required 
for their own use. Still they thought they had no power 
to intervene for the protection of interests committed 

to their care. 


(b) The evils which arise/from uncontrolled waste of 
water in certain localities, such as the Bunter beds of 
Nottinghamshire and elsewhere, are perhaps more 
local, but, when they occur, are felt quite as acutely. 
It appears that until recently it was the practice of 

colliery companies to exclude the water contained in the 


permeable strata, through which the shaft passes, from 
the pits by lining the shaft with iron tubbing. During 
the sinking of a new shaft it was necessary to keep down 
the water by pumping, and this, in many cases, dried 
the neighbouring wells for a time ; but, when the tubbing 
was placed in position, the pumping was stopped and 
the water in the soil returned to its former level. It 
seems, howeyer, that at collieries now being opened up 
the plan of tubbing is abandoned, and the practice of 
continuous pumping to keep the water from the pit is 
being adopted, a separate shaft being sunk in some 
instances for this purpose only. Some little time ago 
the Association were informed of a case in which a shaft 
was being sunk in a new pit for pumping purposes only ; 
and it was asserted that, long before the coal had been 
reached, millions of gallons of water were being pumped 
to waste every day. Some strong springs which had 
never previously been dry, at a distance of four miles 
from the pit had ceased to flow, and this was attributed 
solely to the pumping operations of the colliery pro- 
prietors. 


The above are by no means the only cases in which 
a local water supply may be injuriously and unjustifiably 
affected ; and yet, as the law stands, the local authorities, 
to whom the ratepayers are entitled to look for protection, 
have no power of interference. 


(c) Closely allied to the subject of the sufficiency of 
water supply is its purity. It is common knowledge 
that, for reasons into which it is not necessary to enter 
here, the Rivers Pollution Act of 1876 has been nearly 
a dead letter. On the other hand, the rivers boards in 
Lancashire and in the West Riding of Yorkshire have, 
working through their local Acts, done much and are 
doing much more every year to improve the condition 
of the rivers and streams in their areas; and this, it is 
fair to point out, in a part of England where the important 
manufacturing interests might be expected to offer the 
most strenuous opposition. The Association have re- 
peatedly introduced into Parliament a general Bill on 
the lines of the local measures referred to above, but 
have not been able to surmount the difficulties which 
lie in the path of a\private Member of Parliament who 
tries to carry a Bill of this nature. 

The Association would further draw attention to 
the defective state of the law defining the duties of 
local authorities in regard to water supply. The Public 
Health Acts of 1875 and 1878 merely impose upon the 
authority the obligation of “seeing that every occupied 
dwelling-house in their district has, within a reasonable 
distance, an available supply of wholesome water for 
the consumption and use for domestic purposes of the 
inmates of the house,*”? but do not vest the authority 
with any powers to give effect to the obligation, except 
in a limited class of cases, in which the supply can be 
obtained at a cost not exceeding £13 per house. It is 
notorious that these duties are neglected in many of the 
smaller districts, and there is no power to compel the 
authorities to act. The result is thus expressed by the 
President of the Society of Engineers, in his inaugural 








* See See. 3 of the Act of 1878. 
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address, delivered at the commencement of the present 
year :—“ The indefinite character of existing legislation 
upon the relationship of private water companies to 
local authorities, and vice versd, is also a constant source 
of obstruction and delay to the carrying out of sorely- 
needed improvements in this respect, provoking much 
needless opposition and litigation.” 


The Association would venture to believe that the 
consideration of facts such as these, and of others which 
are equally well known, lead to the conclusion that some 
system of control is necessary; and they would urge 
that the question is becoming daily more pressing when 
due account is taken of the increasing demand for water 
in consequence of a growing population, and of a greater 
consumption for sanitary and manufacturing purposes. 
The Association do not wish to express any definite 
opinion as to what form the control should take. This 
would be obviously one of the chief points for enquiry. 


The Association are also strongly of opinion that a 
consolidation of the law governing water undertakings is 
called for. The law is now to be found in half a dozen 
or more public statutes, and in a large number of Pro- 
visional Orders and Private Acts of Parliament. Many 
inconsistencies exist in the provisions of these < Acts; 


and these should be, as far as possible, removed by con- 
solidating legislation. Another source of confusion in 
relation to water undertakings lies in the fact that they 
are at present, in varying circumstances, controlled by 
both Houses of Parliaments, by the Board of Trade and 
by the Local Government Board. The lines along which 
these independent bodies act are not uniform, and it 
would not be difficult to show that danger io public 
eee and other evils arise from uncertainty under this 
head. 

The Association hold that, in the present state of 
knowledge, the matter isnot ripe for decision. They 
believe, and they wish to impress this upon His Majesty’s 
Government, that there is urgent necessity for an enquiry 
by Royal Commission or by Parliament, to fully in- 
vestigate the pots which have been so briefly touched 
upon here, and to collect information in the hope that 
some effective remedy may be found for the evils which 
admittedly existin connection with the question of water 
supply in many parts of the country. 

The Association wish to add that they have been in 
communication with the British Association of Water- 
works Engineers and the Sanitary Institute, and that 
the opinion of these influential bodies of professional 
men is in general accord with what is here expressed. 
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TREATING AND DISPOSING OF SEWAGE 


(INcLuDING ANY Liquip From any Factory orn MANUFACTURING Process) 


MAY PROPERLY BE ADOPTED. 
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MINUTES OF 


HVIDENCE 


TAKEN BEFORE THE 


ROYAL COMMISSION 


APPOINTED TO 


Inquire and Report: First, what method or methods of treating and disposing of Sewage | 
including any Liquid from any Factory, or Manufacturing Process) may properly be adopted 
-consistently with due regard for the requirements of the existing Law, for the protection of 
Public Health, and for the economical and efficient discharge of the duties of Local Authorities; 
-and if more than one method may be so adopted, by what rules, in relation to the nature or 
volume of Sewage, or the Population to be served, or other varying circumstances or require- 
ments, should the particular Method of Treatment and Disposal to be adopted, be determined ; 
-and, secondly, to make any Recommendations which may be deemed desirable with reference 


‘to the Treatment and Disposal of Sewage. 





THIRTY-SIXTH DAY. 


Tuesday, 6th May, 1902. 


PRESENT : 


Sir MicHarn Foster, K.0.B., M.P., F.R.S. (Chacrman). 


Major-General ConsTANTINE Puiprs CAREY, 0.B., R.E. 
* Mr. W. H. Power, F.z.s. 
Professor WILLIAM RAMSAY, F.R.S. 


Mr. Auegprnon F. Firta, 


10257. (Chairman.) You are managing director of 
Messrs. T, F, Firth and Sons, Limited, of Clifton Mills, 
‘Brighouse, and Flush Mills, Heckmondwike ?—Yes. 


10258. You are vice-president of the Firth Carpet 
“Company, Firthcliffe, New York ?—Yes. 


10259. May I ask you, at your two establishments at 
‘Clifton Mills and at Flush Mills, in the first instance 
-you discharge a considerable quantity of trade effluent 
into what ?—Into two streams, one at each place. 


10260. Beginning with the Clifton Mills at Brighouse, 
you discharge your trade effluent into——?—Into the 
stream, after treating the soap-suds. 


- 10261. What is the stream called ?—Well, it is called 
‘the Cliftonbeck ; it runs down into the Calder through 
Brighouse. 


10262. And what is the amount of your discharge per 
week, for instance?—We estimate—of course it varies 
-considerably—18,000 gallons from soap-suds and from 
the dyehouse about 30,000 gallons, and from print 
works, which is our largest business, about 180,000 
‘to 200,000 gallons. May I explain about that effluent, 
the largest amount, that the nature of our business is 
printing, and the greater the amount of effluent the 
better the goods are, so it is mostly washing-off water. 


10263. (Mr. Power.) Are they separately discharged, 
‘the effluents, or are they combined /—The soap-suds are 
‘Tun into tanks, cracked, and the effluent discharged into 
the stream ; those tanks away from the mill. 

10264. It goes separately to the stream?—Yes, but 
our mills are built over the stream, and the other 
-effluents go into it. 

10265. (Chairman.) Can you state very briefly and 
generally the nature of your efiluent?—The effluent 
‘from the soap-suds, of course you know that after it has 
‘been cracked. 


10266. May I ask what is exactly meant by “ crack- 
ing”—it is a technical phrase?—Well, the soap-suds 
‘from the scouring process are run into tanks, and acid— 
I think sulphuric acid—put in, and that cracks them, 
and the grease is deposited, and the effluent run off ; 
eventually there may be a little grease left in, but 
‘Precious little, nothing like as bad as domestic sewage, 
domestic soap-suds. 

_ 10267. That is one kind of effluent ?—Yes, that is one 
-efluent to which these figures, 18,000 gallons, refer. 

_ 10268. Then there is the effluent from the dye house? 
—That is nearly all simply discoloured water. There is 
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hardly any solid in it; ithas a shade of acid, of course ; 
it is discoloured water. 

10269. Does the acidity vary very much ?—No. 

10270. May it sometimes be very acid?—No, very 
slightly acid. The percentage of acid is simply to fix 
aniline colours, ours is really al} aniline dyeing. 

10271. Could you say roughly what the amount of 
free acid is ?—I could not ; I could ascertain if you wish 
to know. 

10272. Then, from the print works?—From the print 
works this is just exactly the same process. We have 
the same constituents, we use no woods of any sort, 
nothing but aniline colours hardly. 

10273. And that, again, would be mostly dye water, 
in fact?—It is virtually dye water, and we turn on as 
much water as ever we can through, because the more 
we turn on the brighter the colours come, therefore that 
is a very thin effluent indeed. 

10274. And at present you discharge the whole 
effluent into the stream ?—Yes. 


10275. But you are constructing tanks ?—Yes, we are 
arranging tanks at the request of the Rivers Board, 
complying with their requirements 'to get the solids out 
of the effluent before turning it into the stream. These 
are being constructed now ait Clifton Mills, Brighouse. 

10276. (Professor Ramsay.) The water is still very 
much discoloured ?—Discoloured, certainly. 

10277. Are you thinking of adding anything, such 
as alumino-ferric, to take out the colour ?—We have not 
thought of doing so; we understand under the Act at 
the present time this discoloration is no pollution. 


10278. I thought there was something in the 1868 
Act?—Yes, we are advised that discoloration is no 
pollution. 


10279. (Mr. Power.) Are the tanks to receive the total 
efluent—the combined effluent—from the three sources? 
—No, the 18,000 gallons from the soapsuds go sepa- 
rately. Those have tanks now; they are further down 
the stream ; they would have nothing to do with this 
other. 


10280. (Chairman.) At the Flush Mills it is very 
much the same, I suppose?—No, there is very little 
printing there, chiefly the dye-house, a certain amount 
of milling, That is a woollen mill, the other is a carpet 
mill. 

(10281. Does that bring about any great’change in the 
nature of the effluent—the milling ?—No, absolutely 
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none; but there, again, we crack our soapsuds. We 
have tanks for the purpose, but with the other we have 
not done anything ; we have not built tanks ; we are 
waiting to know what the local authority is going to do. 
The local authority is at the present time receiving the 
efiuent of certain manufacturers, but will not undertake 
to do so generally ; therefore we consider if they take 
some they should take all. 

10282. (Major-General Carey.) If they could ?—Cer- 
tainly, they could make regulations to take all if they 
take any. 

10283. Supposing their outfall sewer was not large 
enough to take them ?—If they do not take all, why 
should they take any? We are by far the largest rate- 
payers in the township, that is at Heckmondwike. 

10284. (Chairman.) Do you either at Brighouse or 
Heckmondwike obtain your water from the stream or 
from another source, wholly or partially ?—At Brighouse 
we obtain the greatest portion from the stream, but we 
are first on the stream there. Then we use a consider- 
able amount of town’s water for the dye-house, and 
also for the boiler; sometimes at Heckmondwike we 
use the town’s water and pump, and also have a very 
small stream; we are built on the stream. 


10285. At Brighouse more especially do you consider 
the riparian owners below you can compel you ito return 
the water which you have taken into the stream ?— 
Certainly. 


10286. And that applies, then, considerably at Brig- 
house and to a small extent at Heckmondwike ?--Yes. 


10287. You take the town’s supply there to a large 
extent?—To a large extent ; but as far as the riparian 
rights are concerned there, the main stream runs down 
the valley, and ours is a very small stream running into 
the main stream, and I think nothing we could do to 
that main stream would affect riparian rights at all. 


10288. (Mr. Power.) As a matter of fact, you take a 
very small proportion of the water supply at your Heck- 
mondwike works from the stream ?—I cannot give you 
the exact figures; I should not say a very small pro- 
portion, but a small proportion, 


10289. You say you are using much more water at 
Heckmondwike than you are at Brighouse ?—That, 
again, is for washing off largely ; nine-tenths would be 
for washing off, getting bright colours. 

_ 10290. (Chairman.) Are you of the opinon that the 
rights of manufacturers and local authorities—their 
relative rights—are clearly defined by the existing 
law ?—No ; I do not consider they are. 


_10291. I suppose the two points of.importance are on 
the one hand, whether, when you discharge into a 
sewer, the sewer is big enough to take your effluents ?— 
Certainly. 

10292. And in the second place, whether there are 
any substances or constituents of your effluent which 
would interfere with the due purification of the sewage ? 
—Certainly. 

10295, Which do you think is the more important 
one, the one which raises the greater difficulties, the 
size of the sewer or the nature of the effluent ?—Which 
Taises the greater difficulty? - 


10294. Yes?—From the local authorities’ point of 
view ? 


10295. Yes, between the manufacturer and the local 
authority ’—The size of the sewer. 


10296. The size of the sewer ’—Certainly. 


10297. That is the most common difficulty between 
the manufacturer and the local authority ?—Certainly, 
from the fact that there are no sewers at all such as 
could serve our mill at Brighouse. There are no sewers ; 
it all goes into the stream ; the whole of the sewage of 
the Hipperholme district runs into the stream. 


: 10298. enue question of the nature of the effluent inter- 
ering with the treatment of the sewage is quit - 
dinate ’—Certainly. BS SARE” SARE 

10299. That question does not arise very often in 
your experience ?—In my experience not at all. There 
is nothing in our effluent of any sort whatever that 
would interfere with the treatment of the town sewage. 


10500. (Professor Ramsay.) Not even crease in our 
case /—Well, we take i pas out, ean see, “hiie 
biggest part of it, and. the effluent that would go from 
eur soapsud tanks contains far less grease than any 
domestic water from washing or anything of that sort. 
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10301. There are two ways in which it might contaim 
grease. First of all, in the form of soap, and secondly, 
in the form of grease, fatty acids got from soap, I 


understand, The real grease you get by treatiny the 


soap. Ido not know, but I am prepared to suggest that 
the house refuse, which consists mainly of soap, is not 
nearly so difficult to treat as your effluent, which con- 
tains grease separate from soap, although perhaps in 
much smaller quantity ?—Yes, of course. I am not an 


expert on that, but I should say, as far as I know, there. 


is very much less grease in ours and very little acid, Of 
course, if they crack it carelessly they put too much. 
acid in, but it is against their own interest to do so. 
They put as lttle acid in as possble, the people who 
contract for this. 

10302. (Chatrman.) You are, then, as a manufacturer, 
dissatisfied with the law at present ?—Yes, I am. 


10303. And you think it should be so modified as to 
give the manufacturers greater rights to connect up to 
sewers ?—Yes, I do. I consider the system at the 
present time of giving some the power and not others, 
and also the limitation that exists at the present time 
whereby some have to treat and connect with the sewers: 
and others cannot is unfair. For instance, in towns a. 
man thas not got to treat it if he can prove that he has not 
room to treat it ; and yet we in the country, if we have a. 
little bit of ground alongside, are forced to go to the 
expense of hundreds, or even of thousands of pounds to. 
treat our sewage. 


10304. (Major-General Carey.) If the manufacturer: 
has not got room to treat ‘his trade effluent, and that 
effluent is discharged into the sewers, the local autho-- 
rity would have to treat it?—-The local authority, I 
suppose, would have to if it is discharged into the 
sewers ; but in the majority of cases that I know of 
they discharge into the stream at the present time. 

10305. I am assuming that the local authority do. 
take it ?—Yes. 


10306. If they take an untreated effluent they have 
to treat it ?—Certainly. 


10307. And in that case they would require a con- 
tribution, would they not, from the manufacturer ?—— 
From the individual manufacturer. } 

10308. From the individual ?—No; his rates ought 
to cover that. . 

10309. But as an individual he is largely responsible 
for the difficulty in treatment of the combined sewage’ 
and trade water, and why should his rates cover much 
more than the rates of any other ratepayer?—I con- 
sider that if it is to the advantage of the public that 
it should be treated they should pay the cost. I know 
instances where the individual manufacturer pays more- 
than half the rates of the township, and he has to pay 
for all the treatment of the domestic sewage, and that 
of the other industries that come into the sewers, and 


why should his not be treated in exactly the same way, 


by the local authority ? 


10310. (Chairman.) Do you think that any further 
safeguards than those at present provided are required 
to secure that the refuse shall be delivered in such 
a condition and in such regular quantities as nob to 
interfere with the purification of the sewage ?—I thin! 
the only reasonable safeguard is that the manufacturer 
should remove his solids. I do not think there is any 
objection to ordering a manufacturer to remove his 
solids from his trade refuse. I very rarely met with 
a case where a man, talking of it, objects to take his 
solids out ; what he objects to is not knowing what he 
has got to do. wie 

10311. Do you think that would be in all cases’ 
adequate ; is it not possible, for instance, that there 
might be dissolved in the effluent after the extraction 
of the solids, some substances which, mixing with the 
domestic sewage, should lead to a precipitation whic 


would interfere with the purification of the sewage, 


or that, on the other hand, there might be stil] in 
solution substances, say, of a poisonous nature, which 
again might interfere with the purification of the 
sewage ?—I think such a thing is possible, of course; 
but I think it is very special indeed. a. 

10312. And therefore it would be met by special 
precaution ?—Yes; but I think in the majonity of in- 
stances, such a case would never arise. Any special 
precautions might be stretched in such a way as to 
give very great trouble to manufacturers, where it is. 
really of no importance whatever to the public health 
or any danger to anybody else. fot 


10315. Your view is based upon. the supposition that. 


—- 
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in at all events the vast majority of cases, the mere re- 
moval of the solids would permit the trade effluent 
mixing with sewage to undergo the necessary purifica- 
tion /—Certainly, I think so. I think if there were 
special cases where it was deleterious, that those might 
‘be met by the Rivers Board, with appeal to the courts 
if necessary. 


10514. Then as to the pouring of your effluent into 
the sewer in regular quantities. Obviously, if the 
‘quantities vary very considerably, such variations may 
very materially interfere with the due actions of the 
precautions taken to purify the sewage /—Yes. 


10515. Can you make any suggestions as to regula- 
tions with regard to ensuring regular quantities of the 
effluent being discharged, or known quantities of the 
effluent being discharged into the sewer? I think it 
would be almost impossible to make safeguards; be- 
cause, for instance, you know, Colonel) Harding, we 
let off dye-vats, for instance, at breakfast-time and 
dinner-time, fill them up again just before the mill 
‘stops for dinner; there is a lot of dye-vats being let 
off into the stream or into the tanks; but as for dis- 
‘charging it into the sewers in regular quantities, I think 
it would be absolutely impossible to make any engage- 
ment. 


10316. (Mr. Power.) You could make your tank feed 
the sewers regularly /—You could if you have the land 
‘or the money; but some manufacturers have not 
-either to spare for that. 


10317. (Major-General Carey.) How is the local 
authority to take manufacturers’ effluent when it 
comes down in uncertain volumes, perhaps 100,000 
gallons in one hour, and 10,000 or 20,000 gallons in the 
next ?—They could make provision for it in one way 
‘or another. They would know probably that different 
trade effluents are being discharged into the sewers 
‘at different times, and the average would come about 
Tight. I do not see how they could force a manufac- 
turer to turn his effluent down in regular quantities. 


10318. (Colonel Harding.) As a fact, they do in 
‘different places force the manufacturer +o turn his 
effluent out at a regular speed of flow, and it is found 
to be practicable?—I am not posted on that. You 
are far better able to speak about that than I am; 
but I should imagine it would be very difficult at our 
works to say to the men: “ Well, you are to turn this 
‘stuff down in regular quantities.” 


10319. (Chairman.) And the expense of anything 
like a supply-tank would be greater than you ought to 
be asked to bear?—I think so; it would work very 
great injustice to small manufacturers—men who are 
not in a position to do it. 

10320. Have you any other suggestions to make as 
to further safeguards which are required, what they 
‘should be, and how they should be carried out ?-Safe- 
guards as to the condition of the sewage, I understand, 
of the refuse. 


10321. Safeguarding the purification of the sewage 
against the features of the effluent ?—No, I think that 
the only safeguard should be to establish a reason- 
able standard of the effluent, as far as solids are con- 
cerned, or as far as acidity is concerned, and make 


_ this reasonable, and I think manufacturers would wil- 


P 
; 


Jingly comply with it. 

10322. Do you see any difficulty in an examination 
‘chamber, I mean at the entrance of your effluent into 
the sewer, so that the authorities could examine when- 
ever they pleased, both the nature and the rate of 

“flow of the effluent ?—An examination chamber? 


10323. Yes, a manhole ?—Well, yes; the local autho- 


_ ‘rity would have a perfect right to put manholes where 
_ they like, and do as they please in examining a man’s 
_ ‘Sewage, if they were taking it. 


10524. And you see no objection ?—None, whatever. 
10325. (Professor Ramsay.) Would it be possible for 


“several manufacturers to combine, and treat their 
_ sewage together in your district?—In my district it 


would not at all, because the mills below us on the 
‘stream are all cotton spinners and wire mills, and 
there is one at one and one at another place. They are 
into the main stream immediately ; we could not com- 


bine with anybody that I see. 
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_, 10326. (Chairman.) Supposing there is a series, I 
‘do not know whether it ever occurs anywhere—a series 


6225, 
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of manufacturers on a stream, one immediately below 
the other—a chain of them ?—Yes. 


10527. Would it be possibie for a combination to 
take place, so that I mean the whole stream at the end 
of the last manufactory could be purified at the ex- 
pense of all of them ?—Certainly. 


10528. That pro rata, according to the amount of 
the discharge of the sewage ?—That would be possible, 
but the friction about it would be enormous, and: it is 
so very rare that you find on a stream many mills in 
the same business. 


10329. Then you think manufacturers are pre- 
pared to adopt reasonable means for the removal of 
suspended solids and so on in their trade refuse, before 
it is thrown into the sewer ?—As far as my experience 
goes they are quite prepared, particularly in the 
country districts; I do not think they would object to 
anything that is reasonable. Of course, as far as the 
towns are concerned, I have considerable experience 
of Halifax. I have been president of the Chamber of 
Commerce there until last year, and I know that there 
they are in a very different position, that they have got 
only a very small stream running through the town; 
most of the manufacturers use town water, and they 
turn the soapsuds at the present time into the sewers, 
and, I suppose, the corporation treat it. I really am 
not posted on that, but I believe they do; and it would 
be unjust to make some there purify their own sewage, 
just because they have got a piece of land alongside— 
it is very valuable land—and say: “ You must take it 
for this purpose,” and let others, simply because they 
have not got land, turn the effluent into the sewers. 


10330. Do you think there would be an advantage 
in the existence of some tribunal, to which an appeal 
could be made when a local authority refuses to 
allow trade refuse to go into the sewers?—I do not 
think there is any special tribunal necessary, I think 
the present ones are quite sufficient. 


10331. I do not know whether you looked at the in- 
terim report that we issued, in which we made a 
suggestion that there should be a supreme rivers autho- 
rity, as we proposed to call it, which should be the 
court of appeal in various questions arising out of the 
disposal of sewage. Would it be of advantage to ap- 
peal to a central body of that kind, which would pro- 
bably have a great deal of expert knowledge at its 
disposal, rather than the not always satisfactory 
method of going to a court of law?—I did not read 
that report. Do I understand that that was a judicial 
court. 

10332. It might be used at all events as a court of 
appeal, to decide questions of difference between con- 
flicting interests ?—I should infinitely prefer to leave 
the appeal or the jurisdiction to the present courts, 
because on these bodies, in my opinion, you would pro- 
bably get a number of cranks or men who knew nothing 
at all about business. 

10333. You are speaking now of the supreme river 
authority ?—Yes. Even on Rivers Boards you do, 
Colonel Harding. 

10334. (Colonel Harding.) On the other hand, if there 
is the danger of getting the cranks you tell us about on 
the central authority, is there not a danger that in the 
magistrates’ courts, which are now called upon to decide 
these matters, the Bench may be actually formed of 
manufdcturers who are deeply interested in these very 
questions, and who may, therefore, give a somewhat pre- 
judiced verdict?—-My experience of magistrates, and 
I am sure yours also, is that the magistrates act upon 
the law in nearly every case; they do not use their 
own personal interest to evade the law in any way; 
they are sworn to maintain the law, and they are bound 
to do so, and I do not think their personal feeling is 
anything like so dangerous as that of a number of per- 
sons who might be on an authority of that sort. 


10335. (Chairman.) The Supreme Rivers Authority 
we were advocating was a department of the Govern- 
ment ?—Of course I do not use the word “cranks” in 
any offensive sense; I mean men who will have the 
object arrived at of purifying the stream, never mind 
at all what the result is to the trade interest of the 
country or the injustice worked to the individual manu- 
facturer. 

10336. Well, but the Supreme Authority which we 
had in view was one which was acting in the interests 
of the nation ?—Well, I prefaced my remark by saying 
that I was not posted on the authority you recommendéd. 
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10337. But you have complete confidence in the or- 
dinary Court of Law ?—Certainly. 


10338. (Colonel Harding.) Because they are made up 
very often of manufacturers who would have a special 
sympathy ?—No, that is not my reason at all; they 
are not to a great extent. In some courts you hardly 
see a Manufacturer on; and even on my own bench 
there is a number who are not manufacturers. 


10339. Did you hear a notorious instance recently 
in which a Rivers Board case was tried by a bench of 
magistrates, everyone of whom had either been prose- 
cuted by the Rivers Board, or was connected with a 
firm that had been so prosecuted ?—Where was that? 

10240. I think it was at Saddleworth /—I know, yes, 
I attended one quarter-sessions, at which we had one 
case from that district, and we decided by a narrow 
majority against the Rivers Board, and our decision 
was upheld by the court here. That was on the ques- 
tion of “slushing a dam.” It was taken to the higher 
courts by the Rivers Board, and they were squashed, 
which proved that our decision was right. 

10341. (Chairman.) What is your view as to the pro- 
posal that manufacturers should pay a special rate 
or charge in those cases where they are allowed to 
connect with the sewers /—I consider it would be very 
unfair. Manufacturers are taxed quite enough as it 
is at present. They pay the bulk of the taxation of 
the country, amd of the local taxation, too; and I 
consider if it is the interest of the locality that such 
things should be done, well, let the locality pay. But 
why they should be at the whole expense of this, be- 
sides in most cases paying the bulk of the rates of a 
district, I cannot understand. It is very different from 
my experience in America. There, if you think of 
establishing an industry in a town or in a locality, they 
are really to come to you and beg you to go there, and 
let you off all rates and taxes for three or four years 
—except the Government State taxes—ito get you into 
the place. Everything is done to encourage industry, 
and not all. sorts of things put forward—that mannu- 
facturers should pay special rates, and extra charges, 
and so on. ‘Tihe tendency lately has been to make 1t 
far more difficult for a man to conduct his business 
than it ever was before; and it seems to be the ten- 
dency of modern legislation to pile charges and restric- 
tions upon him, which I think very injudicious, and 
injurious to the commercial development of the 
country. 

10342. In that respect you observe a marked con- 
trast between your position in England and your posi- 
tion in America?—Oh, very great. There we can send 
down. the streams what we like, so long as we do not 
interfere with the men ‘below. 


10543. Surely there would be a. difference between 
the Clifton Beck and the Mississippi, would there not ? 
—A difference in size, of course. But it is not every- 
body who is on the Mississippi, or even on the Hudson. 


1044. But what I mean is, it depends on the im- 
portance of the stream. On a stream of vast volume, 
if a single manufacturer comes there he cannot do 
serious injury. Some streams in your own distnict, 
which are crowded with manufactories, are very much 
more liable to serious results from pollution ?—Yes ; but 
I am referring to the small streams in America, the 
number of small streams. The most of the mills are 
on the small streams, where itthey can get water power, 
which they cannot get out of a big river like the Mis- 
sissippi or the Hudson without big expense. 


10345. May I ask where your establishment in Firth- 
eliffe is?—In the State of New York, on a stream near 
the Hudson. 


_ 10346. Discharging into the Hudson 1—Discharging 
into the Hudson. 

10347. (Major-General Carey.) Suppose a number of 
manufacturers were going to the expense of treating 
the trade-efuent on their own property. Would they 
not complain if the authority were to take a trade- 
effluent—a non-treated trade-effluent—from other 
manufacturers into their sewers without any con- 
tribution. They have already gone to the cost 
of treating their own effluent, and go must be all on 
the same lines?—Of couzige, that is quite true. Then 
I say the manufacturers, as I understand at the present 
time, are not forced to do more than take the solidis 
out, and I should make them all take the solids out 
if I could ; of course, except in towns, where a man 
has not the land; but my position is, that the manu- 
facturer should take. his solids out. 


10548. In all cases?—Yes, up to a reasonable stan- 
dard. I think he should, if he possibly can. If there 


is any reason why he should not in a town, that it i 
absolutely impossible, well, then, it may be different 
When I say I object to a special rate, of course, 
am. referring to my own experience—my own localities 
but in a town I can quite see it may be possible, wher 
they take certain manufacturers into the ‘sewers, tha 
they should levy a rate wpon those manufacturers. 
10349. (Chairman.) When you say remove th 
solids, I suppose you would add to that, in cases wher 
it was necessary, precautions against too great acidity 
—Certainly. 
10350. Or too great alkalinity 7—Yes. 


10351. And in a few special cases in which there ar 
special substances, though in solution, those should b 
treated also’—Yes ; I think that is perfectly fair. 

10352. Could you state generally to the Commissioz1 
what are the main difficulties which the manufacture 
meets with usually in dealing with local authorities 
and what are the reasons generally advanced by loca 
authorities for refusing to allow trade refuse to go int 
their sewers ?—Certainly ; either that the local autho 
tity in some cases has no system of sewage at all, o: 
virtually none. 


10353. Is that the case at either of those place: 
where you have works in the West Riding, Heckmond 
wike, or Brighouse ?—At Hipperholme. Of course, ou 
works are outside Brighouse, in the Hipperholm: 
Urban District Council district, and there they hay 
a system of sewage, but it is unworked ; they are ex 
perimenting with the serena system, but they hav 
not arrived at anything efficient, and virtually th 
whole of the sewage in our locality is turned into thi: 
very. same stream. 

10354. (Major-General Carey.) That is a temporar 
matter ?—Well, it has ‘been a very long time temporary 


10355. They are trying to combine with th 
other authorities?—They have been talking abou 
it for years, but meantime this system is goin: 
on, and I, for one, have protested very strongly agains: 
it, because I consider it is one of the most disgracefu 
cases of danger to public health that there is in the 
West Riding.. I daresay you know all about it, Colone 
Harding. It is virtually turned in at the same spo 
as our effluent, and there is the sewage, 1 suppose 
of 2,000 or 3,000 people going in at that point, and : 
lot more down, below, several thousands more, with 
out any treatment at all. . 

10356. (Chairman.) Untreated ?—Yes. . 

10357. The sewage turned into the system untreated ‘ 
—Yes ; and then the Rivers Board come and make us 
put in tanks, and they let the local authority turn in 
this amount of sewage without a word ; they go on all 
the time. 

10358. (Colonel Harding.) Oh, I think surely you are 


quite wrong there?—I know you have talked 
to them, but it has had no effect, and ‘theirs 
is a thousand times worse than ours; in fact, 


there have been objections to the local authorities, and 
remonstrances by those who live on the borders of 
this stream, against this awful stench in summer. 
The local authority is dealing with the matter, but they 
are very slow about it. I am a large ratepayer, and it 
is to my interest pecuniarily that they should put it 
off as they are doing ; but I do not care to speak about 
that if they only purify the water and stop this fearful 
nuisance. 


10359. (Chairman.) Then the difficulties are that 


there are either no sewers, or the sewers are not large 
enough ?—Or the sewers are not large enough. . 


10360. And that there are no adequate standards? 
—Certainly. 


10361. Could you state your opinion as to what would 
be the effect upon the flow of the water in a stream 
if the trade refuse were diverted from it into a public 
sewer ?/—Oh, very serious. , ; 

10362. (Colonel Harding.) Well, there would-not, in 
fact, be any stream ?—There would ; in our case we do 
not use half the stream. F 

10363. But in many cases there would be no stream 
at all?—In many cases there would be no stream at all. 
Take the stream through Halifax—there would be none 
whatever. Tet 

10364. (Chairman.) Does it apply to a good stream 
of tolerably pure water, as well as of dirty water ; that 
applies to a stream where the water is already impure? 


‘—There is hardly a stream in Lancashire or Yor. shire 


—_ 
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that would be of any size at all if the manufacturers 
turned all the water they used into the sewers. 


10365. (Mr. Power.) Is the stream polluted at Hip- 


‘perholme before it comes to you at your works there? 


—Of course, we have riparian rights, and we take care 
that it is kept clean as far as possible, the only pol- 
lution that we have to complain of is that of the sewage 
from a place called Norwood Green, which is turned 
into this stream. 


10366. Above you?—Yes, above us. 


10367. But no manufacturers’ refuse above you goes 
into the stream, does it/—We stop them ; it has been 
tried, but we stop them. 


10368. (Colonel Harding.) You do not seem to realise 
that there is great necessity for your being stopped 
pouring in similar pollutions?—Well, I say there is 
necessity, and I itell you I am perfectly prepared to 
stop it. The manufacturers’ only objection to this 


- action formally of the Rivers Board is that they have 


never been in a position to tell them what they do 


want. I can tell you instances where men have spent 


thousands of pounds, and then been told the whole 
thing is inefficient. We want to know what will do, 
and we will do it; but they tell us nothing. They 
simply say, “ Go and experiment for our benefit and our 
amusement,’ and manufacturers naturally object to 


_ that. 


10369. (Major-General Carey.) It is very difficult for 
a Rivers Board to lay down a precise mode; in fact, to 


_ take the whole responsibility that the effluent should 


be purified by a particular mode of treatment, because 
if they did that, and failed to produce a satisfactory 
effluent, the manufacturers would say, “ You told us what 
to do; you must take the responsibility” ?—I admit 
it is difficult ; but then I think the Rivers Board—my 
opinion is that they should have experts, who know 
far more about this question than an individual manu- 
facturer. It would be useful if they had an 
expert who should. give him advice and assistance, 
and tell him this effluent should be treated in such 
and such a way from these analyses, and give us such 
a standard which you have got to arrive at. At the 
present time matters are in a state of absolute chaos. 
There is no standard that we have to work to. We 
have simply to satisfy certain inspectors. One inspector 
to-day may be perfectly pleased, and to-morrow you may 
change him, and another may come round, and we 
have got to do this differently. 


10370. (Professor Ramsay.) The question is solved 
under the Alkali Act; for the inspectors gradually 
brought it about that the works do not turn out 
deleterious gases in any quantity, and it pays them not 
to +~Yes. 

10571. There has been no undue pressure put on; 
there have always been the best possible relations 
between the inspectors and the manufacturers?—I am 
afraid there are not: many of us in Yorkshire would make 
much profit out. of our effluent. 


10572. Have you tried it?—-No; we would be only too 
pleased if we could have a man who would show us how 
to make profit. 


10373. (Chairman.) Are there any other points you 
wish to bring before the Commission ?>—Well, I will just 
Mention two matters. One was that nothing should be 
done (I do not suppose that anything would be done) 
to interfere with. the existing rights of clean water 
by giving permission to other manufacturers or local 
authorities to turn coloured water down the streams; 
t.e., 16 would be dangerous if any standard of purity, 
discoloration, or acidity were established which would 
make it permissible to return effluent into a stream 
interfering in any way with existing riparian rights; 
because if this were legalised the firms located at the 


' head of some streams, being absolutely dependent upon 
‘them for clean water, would be ruined. Then, as to 


clearing out a dam (“slushing” a dam, as it is called 
in Yorkshire), I understand that there has been a 
decision that a man has a right to turn into a stream 
below his dam what is brought by a stream into his 
dam. 


10374. Would you just tell the Commission exactly 


_ what your view is as put down in the note here ?—It is 
_ this: that many men, of course, have not got properly 
_ constructed dams. They are simply barriers across the. 
_ stream, damming it back, and using the water for con- 
_ densing purposes, or for the purposes of their business.. 
Naturally they are acting as a purifying dam for the 


e 


~ 


stream above. They are catching all the mud or anything 
that is in suspension coming down. It is deposited in 
their dam. In the course of time the dam fills up. Well, 1 
say a manufacturer should be allowed in such instances, 
regularly at. stated intervals, to up with his dam sticks 
and let this stream flow right through, washing down 
what the stream has brought down itself—what ha. 
been in suspension in the water should be allowed to gu 
forward. It has been legal. I think the decision in 
the Saddleworth case proves that that was the cas: . 
It is unfair that he should purify the whole stream, 
taking everything out. of the stream before it comes 
to him, and then not be allowed to send it on. 


10375. But you would recommend that that should 
be done in a certain way or under certain conditions ?—- 
Under certain conditions. 


- 10376. So-as not to inconvenience, as you say, users 
below ?—Certainly. 


10577. And the determination of that might rest with 
the rivers authorities?—Yes ; I do not see why it should 
not be provided in the Act. 


10378. (Colonel Harding.) Would you be willing to 
leave it to the rivers authority?—It would depend 
whether you were Chairman of the rivers authority or 
not. If you were, I have no doubt we should be 
treated reasonably, but we might have someone else 
in your place in whom [ would have far less confidence. 
I think there is no.reason why the right should not 
ibe defined by law. Give proper notice to, the people 
down below—let it be done under proper notice—some- 
thing of that sort 


10379. You spoke to us just now about the readiness 
of local authorities in America to encourage establish- 
ment of manufacturés in their districts ?—Yes. 

10380. And you:have told us of what you consider the 
admirable carelessness with which they allow their 
streams to receive trade effluents >—Yes. 


10381. But until quite recently, surely that was the 
case in this country, and it is precisely because manu- 
facturers have been allowed to plant themselves on 
streams and not treat effluents one after another, that 
the present condition of things has been brought about, 
is at not?—As far as the pollution of streams is con- 
cemed. "v4 

10582. But surely you would agree, would you not, 
that in the West Riding of Yorkshire, for instance, the 
condition that has been brought about in our streams and 
rivers ‘vas become so grave that it is absolutely neces- 
sary, in the. public interest, something should be done 


“to check the pollution of those streams, and if possible, 


to restore them to something like their original purity ? 
—Well, if that'is the ambition of the rivers board, to 
restore them to their original purity, I am dead against 
them. I think it is absolutely impossible, and that they 
may just simply harass industries, and not arrive at 
any result. 

10383. But do you not consider that the condition of 
these streams has become so horrible, that something 
must be done ?—Absolutely ; I perfectly agree. I think 
that is the gist of my evidence. 

10584. Very well. The whole question in connection 
with these manufacturers’ effluents turns then upon 
whether local awthorities should, or should not, receive. 
these effluenits into their sewers ; the whole thing turns 
upon that, does it not?—No; I do not think that is the 
only point. . 


10585. That is the first thing you have to consider 7— 
That is the most important point. 

10386. Can he turn this into the sewer. If so, he 
gets rid of the pressure of the Rivers board; that is, he 
ceases to pollute the stream; then the pollution is 
through the local authority. For instance, in your case, 
af you are able to discharge your effluents into the public 
sewer the Rivers board would have nothing further to 
say to you?—iI do not think thiat question arose in my 
case ; because the riparian right would prevent my turn- 
ing it into the sewers. 

10387. But, speaking generally, the question turns 
upon this; whether the manufacturer can, or cannot,. 
turn his effluent into the sewer ?—Yes. 


10388. If he can turn it into the sewer without treat- 
ment of any kind the matter is simple enough ?—I think 
you are assuming an impossibility. . 

10389. If he is allowed to do so?—If he is.allowed in 
certain instances; but I think the riparian rights pre- 
vent him turning it into the sewer. is 
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10590. I say if he is allowed to, that solution is the 
simplest. I ath not trying to trip. you up, Mr. Firth? 
—Let it pass, if you like ; but I say you are assuming 
an impossible sitwation, 

10391. Take for instance, many large towns. Manu- 
facturers’ effluents are received into the sewers without 
treatment of any kind ?—They are; yes. 


10392. I say that is the simplest way of getting rid of 
the question P—Yes—in towns. 


10395. Therefore the whole question turns upon 
whether you can, or cannot, turn the effluent into the 
sewer P—Perfectly ; yes. 


10394. In other cases local authorities will receive the 
effluents, if certain preliminary treatment is given to 
them ?—-I believe so. 


10595. Amd in other cases again, local authorities will 
not receive the trade effluents at all?—I am not posted 
on that. 


10596. Well, but surely that is so, is it not, that a 
great many authorities will not take your refuse ?—I 
can only speak from my own authorities—those I am 
connected with; I have stated the position there. 


10397. You are connected with two authorities, are 
you not ?—Yes, 


10398. Are both willing to receive your effluents P— 
They have neither of them expressed their willingness to 
do so. One has no sewage system at all; the other can- 
not decide the matter, 


3699. At present they have refused to receive it ?— 
hey do not allow us to turn #% in. 


10400. You speak of the chaotic condition of the law 
‘n relation to this maitber ?—Yes, 


10401. Well, the law states pretty clearly that those 
effluents that do not prejudice the treatment of the 
sewage, the authority shall receive, provided the sewer 
is large enough ?-—Yes. 


10402. And the legal difficulty arises, I think you 
told us just mow, in connection with the question 
whether an authority is bound to make the sewer large 
enough to receive all the trade effluents ?—I did not say 
so—whether it is bound to. 


104035. The legal difficulties were rather in connec- 
tion with the other point than the prejudice of the 
sreatment /—The practical difficulties, in my own case, 
are covered by the statement that the sewer is not big 
enough. 

10404. However clear the law might be, do you think 
it is possible to make legislation apply to all these 
cases? Must it not necessarily come to this: that 
each authority must look upon its own merits; you 
cannot lay down any general rule, for instance, in great 
cities like Bradford, Manchester, or Leeds, Com- 
paratively small trade effluents may without objection 
be allowed to go into the sewers, because they probably 
neutralise each other 2—Yes, 


10405. And do not interfere with the treatment of 
the mixed sewage ?—Yes. 


_ 10406. In another case, for instance, supposing there 
is an agricultural and residential neighbourhood, and 
a manufacturer comes and plants a big wool works on 
the stream in that place, and proposes to turn, out a 
large volume of soapy, greasy water, it is evident that 
that is a totally different case ?—Absolutely so. 

10407. So that, whatever the law may be, you are 
oound to deal with these cases on their merits ?—Cer- 
tainly, 

10408. All that the law can do is to lay down some 
general lines ?—That is right ; that is what I think : 
I quite agree with you in that. It is impossible to deal 
with every case exactly alike. 

10409. It is not so much the chaotic condition of the 
law, it is the absolute necessity. Nothing can be laid 
down to apply to all cases ?—TLet me explain, This 
“chaotic condition of the law” seems to strike you as 
@ wrong statement. What I referred to as “chaotic” 
is this: that there is no standard that a man may work 
to; that he is left at the merey, virtually, of inspectors 
and a Rivers Board, and that they make some people 
meur expense, and others ot; that the law at the 
present time is different for the man who has land and 
the man who has not. If the man has no land round 
his mill free he is not forced to treat his effluent at 

He can turn it in where he likes. If he has 
land, however valuable that land may be to him for 
other purposes, he has got to build tanks instead of 
utilising that land. I understand that is the law at 
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the present time; and such things as that, I main- 
tain, are wrong ; and that is where the “chaotic” con- 
ditiion comes in. 

10410. Then you tell us that manufacturers are neyer 
told definitely what they shall do to satisfy local authori- 
ties ; but in many districts they have been told; in 
a great many, local authorities have laid down certain 
tules—upon the fulfilment of certain conditions they 
will receive the effluent into their sewers?—That is a 
different question, I think. That is as to what the 
local authority will do. 

10411. Yes?—But the question where I say there is 
no standard, is what the manufacturer has got to do. 

10412. Yes ; but where the local authority is willing 
to receive the effluent, the local authority lays down 
certain conditions, and says if you fulfil those condi- 
tions we will receive the effluent. That may not have 
been done in your particular case ; but in a great many 
cases that has been done, has it not?—I take your 
statement for that ; I do not know what these authori- 
ties have done, like you do. 

10413. As a fact, a great many authorities have laid 
down, certain conditions upon which they will receive 
effluents j—Yes. 


10414. Does it not seem to you reasonable that manu- 
facturers should conform to those regulations, to their 
own local authorities’ regulations, which, as a rule, are 
not very exacting ?—Well, | think it would be far bet- 
ter if the question of the regulations were not left in 
the hands of each local authority ; but if there was a 
general standard to work to, and everybody knew what 
they were doing, and it was treated the same in every 
district. I do not believe in the power of local author}- 
ties to say you must do this and the other to the effluent. 
before they receive it, 
standard. 

10415. It is very difficult to get an uniform stan- 
dard ; but it is satisfactory to have some power of ap- 
pealing from the decision of the local authority pro- 
bably ’—Yes, that might meet the case. 


10416. But in many cases the local authorities have 


expressed their willingness to receive the effluents if’ 


the solids are settled out, if the flow is made regular, 
and uf no deleterious substances are sent down which 
interefere with the treatment of their sewage ?—Yes. 
10417. There must be, for instance, no acidity I—No 
acidity. 
10418. Or no acidity which will interfere with the 


I would rather have an uniform 


treatment of the sewage on bacterial beds, for instance? 


—Yes, that is quite reasonable. 


10419. Another condition has been that there must 
be an inspection of the amount—tI will say that the — 


authority can get a sample of what passes; all these 
seem very reasonable and very simple #~4Yes, I think 
SO. 

10420. And you do not see anything really prohibi- 
tive to the manufacturer in carrying out condi- 
tions of that kind?—If conditions of that kind are 


—— 


imposed, they would be followed fairly and reasonably — 


by the manufacturers, I am sure. 

10421. They should be ; 
they should be so followed ’—They would be. Nine 
men out of ten that you speak to on this subject say 
they have been bothered by the Rivers Board to do 
something—to grope in the dark. 


in fact, they are nob; bub 


1 = 


If they were told — 


what to do they would do it; the better-class of manu- 


facturer would do so immediately, and the smaller ones 
would have to follow. ” 


10422. But in the 


great majority of cases they do not — 


want to do anything whatever ?—Well, I do not know 


of any case. 
10425. You speak of the want of success of the Rivers 

Board in causing certain local authorities in your neigh- 

bourhood to carry out your works ?—Yes,. 


10424. How long has the Rivers Board been in cor- 


respondence with your firm in regard to the purifica- J 


tion of your effluents ?—I suppose for two or three years. 
10425. Might it not be four or five?—I do not think 


‘SiO. 


10426. May I ask what, in consequence of their re- 
presentations your firm has carried out?—The posi- 
tion is this: That we had no land up to last year 
that we could treat this on. We bought ten acres last 
year, built some new works for a printing place; 
and immediately we built the new works we started to 
build these tanks as soon as we could get men at 
‘Brighouse. 
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10427. These tanks are being built now at- Brig- 
house ?/—Yes. . 


10428. They are actually in course of construction? 
—They are actually in course of construction. 


10429. What are they? Are they what are known 
as “seak” tanks?—No; seak tanks have been in exis- 
tence for 35 or 40 years, 


10450. For your purposes—obtaining grease ?—No; 
not for the purposes of obtaining grease; we have to 
pay money to get it done. 


10451. What are these for?—To take all our dye- 
water and printing-water from the new works into 
these tanks and filter 1t, and then turn it down 
the stream until the township puts the sewers down. , 


14032. And when will these tanks be in operation? 
—That depends upon the contractor. The contract 
is let, and he has a lot of men on. 


10433. And will they deal with the whole volume? 
—With the whole volume, certainly. 


10454. As regards the other works at Heckmond- 
wike, as the result of three years’ representations from 
the Rivers Board what has been done ?—We are in ex- 
actly the same position as we were. ‘The local authori- 
ties are treating certain manufacturers’ effluents—take 
them into their sewers. 


10435. But what has been done at your works at 
Heckmondwike ?—We have seak tanks there, of course. 
We have had all my life-time, any way; and as far as 
the dye-water and the milling water is concerned, that 
is simply turned down the stream which passes our 
place, and goes into the beck. 


10436. But you are not doing anything there ?—We 
_ are doing nothing. 


10437. Nothing whatever ?—No; certainly not; why 
should we, till we know what the township are going to 
do. 


10438. What the Commission want to find out is how 
the pollution of streams can be stopped by dealing with 
these trade effluents ?—Yes. 


10439. And we rather look to a firm of the eminence 
of your firm to set an example to others. Could you 
assist the Commission, and show us that you are doing 
something, or that you are proposing to do something ? 
—I think I may ask that of the Commission. 


10440. But here at Heckmondwike you are doing no- 
thing ?—At Heckmondwike we are perfectly prepared 
to ae down our own tanks if we know that the local 
authority is not going to take in manufacturers’ sewage 
into their drains. 


10441. Then there is a doubt there whether they will 
take it ?—Yes. 


10442. But, meanwhile, should you not put down 
these settling tanks, which they are sure to re- 
quire ?—No; but I do not know that they are sure 
to require them; I do not think they are sure to re- 
quire them at all. 


10445. You think they would receive this without 
any previous treatment whatever ?—I say at the pre- 
sent time they are receiving other manufacturers’ trade 
effluent without any treatment whatever. Now, we 
are the largest ratepayers in the place; if they are re- 
ceiving other people’s, we have the right to ask them 
to receive ours; because ours is not nearly so bad as 
those of certain size works they are taking there. 
As soon as they make their position clear that they 
will take no manufacturers’ effluent, except it con- 
forms to such-and-such a standard, we will conform 
to that immediately. 


10444. You will conform ?—Yes, certainly. 


10445. Then we may take it from you that you think 
it reasonable as a large manufacturer yourself, that 
where conditions are laid down by local authorities, 
previous to receiving the effluent into their sewers, that 
manufacturers should conform?—You are stretching 
a little bit. If conditions are laid down; if reasonable 
conditions are laid down. We would not like to 
leave it to any little local authority to say what we 
should do. 


10446. (Professor Ramsay.) Who should determine 
that the conditions are reasonable ?—You gentlemen; 
Jegislation should settle conditions that are reasonable. 


10447. But then comes the difficulty, for they must 
differ in every case. Would not that be argument in 
favour of some sort of permanent board to settle such 
a question ?—They differ in every case. 

10448. In many cases they differ—the conditions 
might differ?—The conditions differ or the local 
authorities differ. 

10449. The conditions differ—the 


different, of course, in many cases. 


conditions are 


10450. Therefore you cannot very well fix a standard, 
owing to these different conditions ?—Oh, I think you 
could. You might fix a percentage of solids and 
acidity ; that might 'be done. Let the local authorities, 
if they like, propose conditions as to the working, the 
flow, and the inspection, and so on. But I think there 
should ‘be a protection for the manufacturer when he 
puts these tanks down, that he is not to be told, “It 
has just 1 per cent. too much solids,” or “1 per cent. 
two much acidity.” He should know what he has to get 
at, and work to that. 

10451. (Colonel Harding.) That is a matter for the 
local authority ; it is not a matter the rivers authority 
can lay down ?—I do not think it is a matter for the 
local authority. 


10452. The Rivers Board cannot say, “We shall re- 
ceive on these conditions.” It is a matter for the local 
authority, not the Rivers Board ?—I do not quite agree 
with you that it is a matter for the local authority or 
the Rivers Board. I would make it the law of the land 
that such and such condition of effluent is all right, 
that the manufacturer is barred from proceedings 
either from the local authority or the Rivers Board if 
it is of such a condition. I would make that the first 
proposition. Then as to the working of that, I would 
leave that to other people to say how that should be 
done. 


10455. But do you really suggest to us that it would 
be possible for the law to lay down some standard that 
would be universally applicable to all trades and all 
streams ?—No, I do not say so; but there should be a 
minimum ; that is to say, there should be a standard 
fixed that a man can do better if he likes, but they 
have no right to turn into the stream, except in such- 
and such a condition. Beyond that they must turn it 
down sewers—something of that sort. 


10454. Then, as a large manufacturer, what do you 
say to us in this matter; you agree that the condi- 
tio2 of the rivers is becoming too atrocious to’ bear? 
—Certainly, 

10455. You agree that there is a responsibility: on’ 
manufacturers to do something to purify ?—I do. 


10456. And that it would be reasonable for them to 
comply with the requirements of local authorities in. 
most cases, and where the local authority will not re- 
ceive their effluents at all, that they should then be 
called upon to do something to purify effluents them- 
selves ?—No ;. you are going a little too fast. 


10457. Do you say that in those cases they should not 
be called upon to do anything?—In the first place, 
T do not agree with you that the local authority should 
be in a position to prosecute an individual manufac- 
turer. J think that in nine cases out of ten the local 


authority know very little about it, and I do not be-- 


lieve in putting so much power in the hands of these 
small local authorities. I think you would not either, 
if you had had the experience of them that I have had. 
What I consider right is to fix a national standard to. 
work to. 


10458. Tell us how these streams are to be purified. 
The local authorities are not to lay down conditions of 
its own; I did not gather from you that the manu- 
facturer is going to do anything or ought to do any- 
thing ?—He ought, most certainly. 


10459. Then, what is to be done to purify these 
streams ?—I think I have been all the time saying what 
I think should be done. 


10460. All I gathered from you was that he might 
properly be called upon to settle solids ?—He ought to 
take solids and acidity out to a certain standard. As 
far as my experience of manufacturers in Yorkshire is 
concerned, we are prepared to conform to a reasonable 
standard, if we consider it so. 


10461. Do you think manufacturers should he 
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allowed to turn into a stream any effluent from which 
solids have been removed, and it is in a neutral con- 
dition + Certainly, I do. 

10462. However foul otherwise?—I do not see 
that they can be very foul if those conditions are im- 
posed. 

10463. (Professor Ramsay.) It might be very dark 
coloured ?—Well, discoloration is no pollution. I do 
not think it ever will be. If you are to take the colour 
out, you are imposing an almost impossible condition 
on manufacturers, and I know heaps of dyeworks 
would have to move altogether. I do not see that 
discoloration is deleterious to public health. 

10464. Well, it depends. It might prevent the 
stream from ever purifying itself. Supposing there 
were sewage went into the stream at the same time, as 
a matter of fact it might never purify itself ?—Yes, 
well, of course, that is a matter I cannot deal with. 
I am not an expert on the subject, but all I wanted to 
state is that manufacturers are perfectly ready, the 
majority of them are perfectly ready to do what is 
necessary to help to purify the streams as a national 
advantage, an advantage to the nation at large, if 
they know what they are to do, but they do object to 
being called upon to experiment and work in the dark. 


10465. (Chairman.) Certain lines are to be laid down 
by legislation, and the local authorties are simply to 
see that those are carried out, but not lay down the 
lines themselves ?—Not to lay down the standards. I 
think on questions of manipulation, they should have 
the right as to the flow, as to the inspection; Colonel 
Harding says it is necessary. I consider it is per- 
fectly right, and you cannot prevent them having 
that. 


10466. (Colonel Harding.) Do you mean to say that 
the Rivers Board and the legislative ought to tell 
manufacturers precisely how they should conduct their 
business in this particular matter ?—No. 


10467. Or to come down to them, and. say: “You 
must purify your effluents by this or that process” ?— 
No. 


10468. Would that be fair; is it not better to leave 
Messrs. Firth to do that in the way they think best, 
provided they stop the pollution?—I think you are 
mixing two points which I raised. One is as to the 
condition of the law at present, that the Rivers Board 
should say what we are to do, either give us a standard 
to work to, or do it in this way; but what I am saying 
to you generally is, that I would make it the law of the 
land that they have got to get to a certain standard. 
Then the question as to the Rivers Board telling us 
what to do does not arise; each man must find out 
for himself. We are told to do anything; build tanks ; 
“let us see you build tanks,” throw thousands of 
pounds away—“ Tt does not matter; let us see you are 
spending money.” 

10469. Who tells you that ?—That is what it simply 
comes to—“‘ Put down tanks.” We do not know 
whether it will satisfy them when we do that; we do 
not know what to work to. They say: “Build tanks; 
go on, do something ; build something.” 

10470. That is not quite the way the thing is put. 
You are simply told to stop the pollution. It is left 
to you to do it by tanks, or otherwise, as you may 
think fit ?—That is right ; but, “let us see you spending 
money, and then it is all right.” 


10471. You told us about the people who foul the 
stream above you, that you take good care to prevent 
them from doing so ?~Yes. 


10472. Well, how do you prevent them; what do 
you call upon them to do? Do you tell them exactly 
what they should do, or do you simply say “stop 
this” #—No, it is not our business. 


10473. What do you say to those people above you; 
you said you had control over them }—We say “we 
have a right to a clean stream. We are using that. 
We shall sue you if you foul this stream, turn sewage 
into it, or turn discoloured water into it.” 


10474. Why should not those below you deal with 
your firm on exactly the same lines?—Because the 
case is totally different; they have built their works 
since the stream was polluted, since the stream was 
discoloured. They would not think of putting dye- 
works or printing works on that stream after we have 


used it. They would build somewhere else where they 
would get a water-right. The case is totally different. 
What has existed now for 50 or 60 years, and what a 
man is to take from you, that is a totally different 
question. 


10475. I am afraid we cannot get further than this, 
that you think in the abstract that manufacturers 
ought to do something ; but, apparently, it is not very 
much that they ought to be called upon to do?— 
I beg your pardon. I do not think it is not much. I 
say that the manufacturer is perfectly willing, as far 
as I know, most of the men—my friends are perfectly 
willing to do anything in reason to purify those 
streams. They recognise that it is a national advan- 
tage that they should be purified; but they object to 
people telling them the stream is to return to its virgin 
purity. They want something reasonable, and some 
general precautions establishing, that they have got 
to adopt—work to a reasonable standard. 


10476. I saw a stream lately which, on entering a dye 
works, was perfectly pure; there was nothing dacs it 
—it was just the ordinary mountain stream. It left 
those dye works in a most shocking condition—an ap- 
palling condition. Now, what would you do with a 
manufacturer of that kind ?—Well, in what condition 
was it? Was it discoloured or polluted ? 


10477. It was polluted in every possible way. It was 
discoloured so as to be absolutly opaque, and there was 
a great deal of solid coming down with it, and the stream 
could no longer be used for manufacturing purposes ? 
—I suppose the man had acquired the Tek to dis- 
colour this stream. 


10478. Had gone on doing it probably for a number of 
Neer ?—Yes, and it would make no difference to any-’ 
7 ye 7 
10479. Would you not expect him to do something ; 
something to be done to purify that stream ?—I would 
expect him to take his solids out. 


10480. But nothing more ?—I think he could not take 
his discoloration out without very considerable expense. 


10481. If he turned out an effluent which was coloured, 
but contained a great quantity of dissolved organic 
matter, you would not stop him, or dissolved chemical 
matters which would prevent the use of a stream lower 
down ?—Will prevent the use of that stream lower do 
for dyeing purposes? : 


10482. For general purposes or for dyeing pu es ? 
—Nine out of ten cian would rather Paveelisad oured 
water for their boilers. The use of it takes the hardness 
out of it, which prevents scale in the boilers. 4 

10483. In specific cases?—In many cases. The 
man below, say, would rather have that discoloured 
water after it has been used, because it has taken some 
of the hardness out of it. 


10484. (Chairman.) Then you approve of the words of 
the Act: “ Polluting should not include innocuous dis- 
coloration” ?—I do, most certainly. I think that is 
only a reasonable safeguard. If these words were 
removed, it would mean a most serious matter to most 
industries in Yorkshire at least, all the manufacturers 
of the better class of goods dyed or printed. 


10485. (Colonel Harding.) Just one other point. Sup- 
pose a perfectly clear stream in an agricultural or resi- 
dential district, and a person proposes to establish a 
manufactory, which will turn out all this quantity of 
dye water, do you not think it fair to call upon that 
manufacturer to consider the purification of his effluent, 
as part of the expenses of his business, and to call upon 
him, before starting his manufactory, to have at work 
the necessary appliances to prevent pollution ?—Has 
not that landowner adjoining that stream the right, at. 
the present time, under the existing law, to prevent — 
him ? , 

10486. He could not always do so; there may not be 
one landowner controlling the whole stream. It may 
be a great number of small landowners ?—But any one 
individual has the right to prevent a man coming and 
establishing a works in front of his residential place, 
and discolouring the water which passes through his 
property. ! 

10487. Have these rights been exercised? If they 
had been, our streams would not be in the condition. 
in which they are?—They have not been exercised in 
the past, but: I think they would be in the future. I 
do not think that is a point that we have anything to 
legislate afresh over. » ote 
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Mr. Hxrnnry Bzavumont, called in; and Examined 


10488. (Chairman.) You are a fulling miller and 
finisher, of Elland Mills, Elland ?—Yes, sir. 


10489. Can you state the quantity of trade effluents 
you at present discharge into the River Calder ?—About 
10,0vuU gallons daily. 


10490. What are the features of that effluent ?—Just 
scouring the grease out of the cloth by alkali and soap. 
The oil that is put in from the manufacturing has to 
be scoured out before it is properly finished. 


10491. Then, what are the main constituents of the 
effluent ; could you describe it briefly ; how it differs 
from water ?—By containing grease and alkali. 

10492. A large quantity of alkali?—No, it is just 
sufficient, what we may call, to make ascour ; we should 
ordinarily use soap in washing out any greasy material. 


10495. You are fairly well acquainted with a large 
number of textile mills discharging their trade effluent 
into the Calder and its tributaries /—Yes. 


10494. And the various modes of treatment adopted ; 
do you yourself obtain water from the Calder ?—Yes ; I 
filter it first ; I have to filter it before using it. 


10495. The whole of the water which is used in your 
works is obtained from the Calder?—No ; occasionally 
I have to use town’s water, 


10496. What proportion of the latter supply do you 
have ?—It varies largely from the material that we have 
to work, and also on the state of the river,, We use 
more in the summer time, when the river is more filthy, 
than when there is a fair supply of water in the river. 


10497. Could you state very broadly limits of varia- 
tion ’—No ; it varies entirely. 

10498. Sometimes you use half from other sources 
than the Calder?—Oh, no; never half; if the thing 
is in order, never half. 


10499. But when the stream is very dry, for instance, 
what is the maximum proportion ?—If we have a large 
quantity of white goods, then we have to use more of 
the town’s water, but it is not a large quantity out of 
10,000 gallons a day ; it would not be a large quantity 
in the dryest time, because many of the goods are grey. 


10500. Perhaps one-fifth or one-sixth +—Perhaps one- 
fourth, but that is only in that time. Of course, the 
filter—we have to filter the river water—is rather expen- 
sive, but it is cheaper than town’s water. 


10501. It is cheaper to take it and filter it, than to 
take town’s water direct?—Yes, during the ordinary 
flow of the river. 


10502. (Mr. Power.) You have to pump it ?—Yes. 


10503. (Professor Ramsay.) You, filter it through sand, 
I presume ?—No ; it is a filter composed of charcoal in 
layers. We just force the water through that into a 
large boiler cistern, an old tank, an old boiler used as 
a tank, and it gets it fairly cleared. Of course, we 
have to clear the filter out pretty often; the tank has 
to be cleaned out as well. 


10504. (Chairman.) And the riparian owners 
low your mills have power to compel you 
return the water to the stream again, have 
they not?—Oh, yes; they have the power, but 
there is practically no one using it below our mill. 
When it is turned into the main sewer, it gets back 
into the river again. There is no water power from 
our mill to where the effluent from the sewage works 
gets into the river. There is practically no one to com- 
plain. : 

10505. Are you satisfied with the definitions of the 
existing law, as to the relative position and rights of 
manufacturers and local authorities ?—Well, it is rather 
a legal question; I am not exactly satisfied, because 
some local authorities are rather different from others ; 
some will take our trade effluent and deal with it, while 
others will not; they vary. 


10506. Do you think that the law should be altered 
so as to give manufacturers greater rights than at pre- 
sent to connect up with sewers?—I think it ought to 
be that they should have a right to connect with the 
sewers. . 

_ 10507. Under ali circumstances?—No; after taking 
out the solids. 


10508. Is that adequate security, taking out the solids ? 
—Well, in cases where they have a sewage works they 
will be able to eliminate ; take the other out afterwards. 

10509. Yes, but might it not be the case that after 
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you have taken your solids out, there will be substances 
in solution in the remaining effluent which, mixed with 
the sewage, might seriously interefere with the purifi- 
cation of the sewage; might lead, for instance, to pre- 
cipitation as to solids, which would interefere with the 
work of filters and so on?—TI do not think so; as far as 
our district is concerned, the treatment of the Elland 
Urban District Council. 


10510. And, of course, you would exclude, I suppose, 
with the solids, too great acidity, or alkalinity ?—Well, 
I do not see how you are to take out the acids. 

10511. Would you think that the manufacturer should 
have a right to discharge into a sewer an effluent from 
which he had removed the solids, if there were a very 
large amount of acid left which might interefere with 
the process of purification, bacterially or otherwise ?— 
Seeing that the manufacturer has to contribute very 
largely to the cost of these works, it is only right, in 
my opinion, that the council treat his effluent after he 
has taken out the solids. 


10512. The conversion of the acidity should be with 
the local authority, and not with the manufacturer ; 
that the manufacturer should be compelled simply to 
remove the solids; is that your position ?—Yes, that is 
the position I take. 


10513. Do you think any other safeguards are required 
to secure that the refuse shall be delivered in such a 
condition as shall be consistent! with the purification of 
the sewage, and in particular, that it shall be delivered 
in such regular quantities as not to interefere with the 
purification, because it is very obvious that the same 
works would not be competent to deal with a very large 
quantity flowing im one hour, and a very small quantity 
flowing in another +—No, well as far as my experience 
goes, of the manufactories in our district, the effluent 
qs practically continuous. If there is one machine 
emptying at one time, and anjother at another, or 
washing off, you may take it that it is distributed fairly 
over the whole working hours. I do not think there 
\s any great extra flow at any special time. 


10514. So that the question does not arise in connec- 
tion with your works?—No; not so far as I am aware. 


10515. You see no difficulty in the local authorities 
having an inspection chamber by which they can ex- 
amine ?—I think it is desirable that we should all be on 
a level. 


10516. Then are there any other safeguards required, 
do you think, and how would they best be enforced ?— 
I do not know that there are any special safeguards 





that are necesary for our district, except keeping out: 


solids. 


10517. Would you say that manufacturers generally 
are prepared to adopt means for the removal of solids ?— 
Yes, and throughout our district quite willing to adopt 
what they consider reasonable means to do what they 
can to meet the requirements. : 


10518. Then in the case of a local authority refusing 
to allow the trade refuse to go into a sewer, do you see 
any advantage in some central tribunal, to which an 
appeal could be made ?—Yes ; I think it very desirable. 

10519. Did you see the interim report we issued some 
little time ago ?—No, I did not. 

10520. In which we recommended a supreme river 
authorities, a department of Government, for dealing 
with these questions, and being the court of appeal #-- 
No; I have not read that. 


10521. But that would meet with your approval ?— 
Certainly. 

10522. Then do you think that manufacturers should 
be required to pay a special rate or charge in the case 
in which they are allowed to*connect with the sewer ?— 
No, not any manufactory at present existing in those 
districts. The only case I would see, is where a manu- 
facturer goes and plants his works where there is prac- 
tically a pure stream. It would, I think, in that case, 
if the authorities have to deal with it; he should pay 
his fair proportion in establishing new works. 


10525. Can you make any general statement as to 
what are the main difficulties which arise between the 
manufacturers and the local authorities ; what, for in- 
stance, are the general reasons advanced by local 
authorities for refusing to allow trade refuse to go into 
the sewer ?—Well, I often find, on looking at the consti- 


B 


Mr. H. 
Beaumont. 





6 May 1902. 














10 ROYAL COMMISSION ON SEWAGE DISPOSAL : 


tution of these councils, that they are composed of men 
who have not a large interest in manufactories, and, in 
fact, they do not see why they should help the manua- 
facturer to treat trade effluent. 

10524. But the reasons alleged, I mean. Is it that 
the sewer is not big enough, or that the trade refuse 
would interfere with the system of purification adopted 
by the authority ?—In our district it is large enough to 
admit of the trade effluents; we have no difficulty in 
that respect. There may be some where it might inter- 
fere with the bacteriological treatment, but I am not 
sufficiently versed to go into the matter where the trade 
effluents might interfere somewhat. 

10525. The difficulty, in your opinion, arises from the 
constitution of the local authority >—Sometimes. 


10526. And that could be met, I suppose, by a tri- 
bunal, as suggested just now ?—Yes. 

10527. Then what, in your opinion, would be the 
effect upon the flow of water in the streams if the trade 
refuse were diverted from them and taken into the public 
sewers P—Well, in some cases it would be very serious ; 
in our district it would. There was a scheme by Mr. 
Paskin to take the Halifax sewage and trade effluents 
in a large sewer all the way past us at Elland. If they 
did that it would deprive the Elland Mill of a large 
quantity of water, and not leave enough to turn the 
water mill, and would become a serious matter. 


10528. And that applies equally well to dirty water 
as to clean water ?—Precisely the same. 

10529. Are there any other points you would lke to 
bring before the Commission ?—No, I do not know of 
anything special. 

10530. (Colonel Harding.) What is the authority with 
which you have to deal?—The Elland Urban’ District 
Council. 

10531. Has that district council agreed to take manu- 
facturers’ effluent ?—Yes, they have made provision for 
them. ; . 


10552. Czn you connect up with the sewer P—Not yet. 
Tam expecting to in about two or three weeks. 


10533. Has the authority laid down any conditions 
which you have to fullfil first?—Yes; take out the 
solids. 

10554. And are you fulfilling those ?—Yes. 


10535. Are the works established ?—We are extracting 
the grease, and then there should be sieving for taking 
out flocks. 

10536. But the conditions have been-laid down eby 
your district council ?—Yes. 

10537. Are you complying with them ?—Yes.° Just 
the same conditions as the others above the stream. 
There are a lot on this stream just turned in from the 
machine, after the grease has been taken out by the 
extracting, that goes into the tanks. é 

10538. What other conditions have they laid down; 
that you shall withdraw the grease?—Take out the 
neaviest part of the grease. 


‘10539. And the solids in addition ?—Yes. 


10540. Are you putting down tanks, or what are you 
doing P—TI have not done anything yet; it is only under 
the consideration of the council. * 

10541. As a fact, you are doing nothing ?—Not till I 
get. their consent. 


“10542. But I understood they have given their con 
sent?—No, it is under consideration; it is practical, 
in, committee, ‘ 

10543. T rather gathered just now that you said thay 
your authority had agreed to take trade effluents on 
conditions ?—They have taken trade effluents from other 
mill owners, on the, stream above-Elland Mills, and are 
taking them; they are also taking the trade effluents 
from the mills in the district, which are communicating 
with the drains. 


10544. Then in your particular case it is settled that 
they will take your éffluents on conditions P—Well, I 
am not in a position to sayAhat, because it has to be 
confirmed. It is in committee. They were down about 
a fortnight ago to look at the place. 


-10545. And so, if they agreed to take it on conditions, 
you are prepared to fulfil those conditions ’—Certainly. 


10546. And you.think it reasonable that manufac- 
surers should uadertake to fulfil reasonable conditions 


- Teceive ?—Yes. 


laid down by local authorities ?—Yes, reasonable con- 
ditions. 


10547. And, speaking generally, you think the 
remedy for this pollution is that local authorities 
should, as far as possible, receive effluents into their 
sewers /—Yes. rie. ware 

10548. You think it is easier for a local authority to 
deal with pollution in effluents than for: an individual. 
manufacturer to do it himself in each separate case ?— 
Yes, much more easily, and they can do it at less expense 
than individual manufacturers can. 2: ;' 


10549. But, clearly, that would be more easy for a 
large authority than for a small one ?—Yes.. ATT 

10550. You do not think it would be possible to lay 
down any general line, as the ‘compelling of. local 
authorities to receive trade effluence ?—Well, no, not all 
local authorities. ; 


10551. Cases must be tried on their merits ?—There - 
may be exceptions; there may be exceptional cases 
where it would not do. TAPE peta 
10552. What would be suitable for a great city of. 
400,000 inhabitants might not be suitable for an agri- 
cultural district, on which there was, for instance, only 
one individual firm turning out a very large volume 
of trade effluent ?—No ; they would be quite aifferent in 
the case of treating it. bei ar 
10553. Then, in this case, where it would be reason- _ 
able for an authority to refuse to receive an effluent, 
would you consider ‘it right that the manufacturer 
should be called upon to lay down purification works 
himself ?—Well, I scarcely understand. . a 


10554. Well, where the authority cannot or will not 
receive the effluent into its sewers, what do you suggest 
should be done to stop the pollution?—Then the 
tribunal would come in that we have already been 
speaking about, to decide whether it-is reasonable or 


not. heal 
10555. Supposing the tribunal decides it is not reason- 
able to be received into the sewer, would you then call 
upon the manufacturer to do something towards the 
purification ’—I do not see there is any other chance ; » 
there is no option to the manufacturer if they refuse to 
receive it, and the tribunal decides against him. 
10556. And he would have to put dewn some purifica- 
tion works himself ?—I do not see any alternativeor 
give up. t9 Te 
10557. To what extent, then, would you call upon him | 
to purify his efflvent ; merely to the extent of the solids ? 
—1lt would depend on the circumstances of the stream 
altogether ; I could not go into that minutely. 
10558. Your position is that you cannot lay down a 
general rule applicable to all cases ?—No. 
10553. In settling the grease in your works, you do 
not think it practicable to settle all the grease ; it is } 
only the thickest part that you settle ?’—That is all. . 


10560. So that from that process of sediment—is it a 
seak tank ?—Yes. Ait 6 


10561. From the seak tank one expects to get a con- 
siderable amount of grease into the effluent after you 
have done all that you can to’ withdraw ?—Yes. We. 
take the thickest part out ; there will be some quantity, - 
not a large quantity, of soap or grease left'in. 9) 9) 

10562. Do the manufacturers in your neighbourhood — 
show their willingness to put down the necessary plant 
to fulfil the conditions of the local authority m your 
district?—Well, yes, I think they do. I have found, 
generally speaking, willingness on the part of the manu- — 
facturers to adopt reasonable precautions, or reason- ~ 
able measures, for keeping ont the sclid matter andthe 7 
grease, as far as they can. A ant. 

10565. And you expect very shortly it will’ be’ 
definitely decided by your authority whether they wi 

! i yo%e 

10564. And then yourself and the manufacturers in 
your district will be willing to put down the necessary _ 
plant to fulfil the conditions ?—Well, most of them are 
already connected ; I am practically the only exception 
on the river that is not already connected. 4 


10565. Yours is the only exception ?—On the river. 


10566. That is not connected with the sewer ?—Well, — 
there is one—yes, there is another. There is no chance — 
of connecting with the sewer, because there is no sewer 
goes past the mill, but there are three or four dye works e 
and woollen mills above me, all connected with the te 


if — 


sewer from the first. her: | 
10567. (Major-General Carey.) Do those manufac-" 
turers who deliver their trade waters into-the sewers 
ee n ; x 
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I have every kind of works. 
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make no special contribution ?—They think they pay 
very heavily in the rates. quite sufficient to entitle them 
tu the sewer. Most of the factories are very heavily 
rated where this trade effluent is turned out, and, of 
course, they pay a fair proportion of the zost of the 
works in the form of rates. 
10568. (Professor Ramsay.) Is the water that reaches 
you coloured ?—Oh, yes ; very much discoloured. 
10569. Does that interfere with 


your processes !—Yes, 
we have to filter the water. 


Mr. JosmpH CROWTHER, 


10573. (Chairman.) Mr. Crowther, you are chairman 
of the West Riding of Yorkshire Millowners’ and Occu- 
piers’ Association /—Yes, I am chairman. 

10574. And you are in the Huddersfield trade ?—Yes. 

10575. Might I ask what|are your own works ?—Well, 
1 have both woollen and 
worsted spinning and cotton spinning. 

10576. Ave these all at Huddersfield ?—All] in the 
neighbourhood. 

10577. Then you discharge a considerable quantity 
of trade effluent into the stream there ?—Yes. 

10578. Into one stream or more than one ?—Well, into 
more than one stream, because the works are around 
Huddersfield, though not all on the same stream. 

10579. Can you state roughly the amount of trade 
effluent you discharge into the.stream 7—Both dye water 
and scouring water; altogether, I should say, at the 
different places, probably 150,000 gallons per day. 

10580. Per day?—Yes, at all the different places ; 
there are six places. 

10581. And what is the general nature of the trade 
efluent? What are its chief features? What does it 
contain besides water ?—The scouring, of course, con- 
tains alkali and soap. 

10582. A large quantity of soap?—Yes, a fair quan- 
tity. 

10853. A large quantity of free alkali?—yYes, a large 
quantity of free alkah. 

10584. Can you make any statement as to the amount 
of alkali ?—I could not go into that chemically—no. 

10585. Any discoloration of the water?—Yes, con- 
siderable from the dyehouse. 

10586. It is very deeply discoloured ?—Yes; all the 
Colne Valley water, when it gets down to the lowlands, 
is very badly discoloured. 

10587. (Professor Ramsay.) Does it reach you in a 
discoloured condition ?—Yes. 

10588. (Chairman.) Do you obtain your main supply 

of water from the streams on which your mills are sit- 
uated ?—In some cases we do, but not in all. We get 
our clean water, for scouring purposes, from the canal, 
at two of the places. 
10589. What is the proportionate amount of water 
that you get from the canal, or otherwise, and not from 
the stream?—I could not give you that, it is not 
measured. 

10590. Is it one-half, or one-tenth, or what ?—Well, I 
should think in some cases it might be one-half, in other 
cases nob so much; it is not measured from the canal ; 
the system upon which we take water from the canal is 


by means of a pump, working at a certain speed, and 
_ we can draw as much 


water as the pump will lift, and 
we have never measured it; it is not paid for by 
measurement. 

10591. But as regards the water that you take from 
the stream. I suppose the riparian owners can compel 
you to return that to the stream ?—There is no doubt 
about that. 

10592. Then may I ask you your opinion as to whether 
the relative positions and rights of manufacturers on 
the one hand, and local authorities on the other, are 
satisfactorily defined by the existing law?—No, I do 
not think they are clearly defined. 


10593. May I ask what are the chief difficulties that 


« are met with on the part of the local authorities to 


taking your refuse into a sewer—Is it that the sewers 
are not big enough, or that your trade effluent interferes 

with the purification of the sewage when so admitted? 
—Well, unfortunately, they decline to take it where 
they have got no works. 
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_ matter out largely. 


1] 


10570. Is that sufficient to take out the colouring 
matter ?—Well, it does largely; it takes the colouring 
The state of the river is very bad 
at times, in the summertime especially ; we have vo 
filter it all the year round for scouring purposes. 

10571. Are there dye works above you?—Oh, yes, 
largely. vI%G 

10572. You do not contribute to the discoloration 


of the water, you merely mill your goods ?~Yes, merely 
the scouring processes ; not discoloration from dye. 


called in; and Examined. 


10594. They canzut take it ?—They decline to take it 
where they have got no filtration works, but where they 
are constructing them, and where the sewers are large 
enough, so it is not on account of the quantity 
or the character of the ‘trade effluent. I have 
been on the Urban District Council of Golcar and 
Marsden ever since I was 21 years of age, and first of 
all, I should say there is doubt as to whether it is the 
duty of the autherity—with most of them, to adniit 
trade water into the public sewers, the law being so un- 
settled. That would be one of the first reasons that 
I should give. The next reason is the reluctance of the 
authorities to incréase'the burdenof their responsibilities. 
Then another one would be a desire on their part to 
throw the responsibility on the manufacturer, without 
reference to the interests at all of the industry. All 
these obtain in a great many places; there are places 
where they do not obtain, but in our own valley they 
obtain at present, Then the want of better knowledge 
and information as to how to deal with the sewage prob- 
lem, there having been so much capital expended on 
sewage disposal works throughout the country, which 
works are now considered inefficient. If you take Mr. 
Tatton’s evidence, which you have had before you, you 
will observe that, out of 598 works constructed in Lan- 
cashire, 144 were declared to be not efficient. 1 was 
upon the County Council for three years, and during 
that time works that we passed, and thought would be 
efficient, are now not efficient. Dr. Whitelegge had 
to do with these personally. I have been to lots of 
places. I have visited many of the important works in. 
the country, and I have gone into it carefully from a 
manufacturers’ point of view, to try to devise same 
scheme which would come within a reasonable cost, 
that could be put down. 


10595. That is to say as to which of the systems 


existing in various places would be best suited to take. 


your refuse in?—Yes, as to what would be best. In 
every case, with the information which has been supplied 
to us by Dr. Wilson, all the places that he has thought 
satisfactory we have gone to see, and you would 
see from any one of the reports, if I. were to 
give you any one of them that we have compiled from 
the statement that was given us by the manufacturers 
there, how much they differed from the notions that 
the river board has got of them. In one case where 
Dr. Wilson told us distinctly that they were making 
profits from the works, the principals themselves— 


we got all our information from the principals—the. 


principals showed us what a considerable loss there was 
every year, and even then he was bound to confess that 
it was not satisfactory. 


10596. These I understand are reports ?—These are 
reports of the separate works visited. 


10597. When you say. we?—I myself personally 
visited, but in all cases there have been two or three 
manufacturers. IJ have not gone alone. = 


10598. And you have examined the question from the 
manufacturers’ point of view ?—I have. hx @ 


10599. And you found, do I understand, a want of 
coincidence between the statements of the local atthori- 
ties and the statements of the manufacturers’ them- 
selves ?—Yes, that is so. 


10600. (Mr. Power.) But are these works pointed out 
by the manufacturers themselves, or works picked by 
the sanitary authority ?—They are works which were 
in many cases pointed out to us, or referred to, by 
the officials of the Rivers Board. a 


10601. Constructed by the manufacturers for deal- 
ing with their own sewage ?—Yes. A 


10602. Before passing it into the stream 1 Before 
passing it into the stream, but these have been adopted 
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almost invariably under pressure, either from the 
riparians’ point of view, or from the Rivers Board. 


10603. (Chairman.) But the main result, may I take 
it, Mr. Crowther, is that it has been a much greater 
cost to the manufacturers than what appeared from, 
the statement of the local authorities p—Yes, very much 
greater. 


10604. That is your main point?—That is the point 
I want to bring out—yes. 

10605. Would you have any objection to putting in 
evidence either of these reports, or such analyses of 
them as you think would bring out the points you desire 
to bring before the Commission ?—If I do I have to drag 
somebody else in, but that is a thing I do not want 
to do, and that is a difficulty we have in getting Dr. 
Wilson to realise exactly the real state of things. Over 
and over again, I have wanted to have an interview, 
but what we have felt has been that the Rivers 
Roard is keeping too much alocf from us, although Dr. 
Wilson himself has treated us very well up to a point, 
but beyond that, of course, we could get no further. We 
could neither get a standard, nor could we get the 
slightest satisfaction, that if the best works were put 
down, and money was spent upon them, that 
they would be considered satisfactory for any 
length of time. We can get nothing, and that 
is just where the whole trouble comes in; and 
if the evidence we are giving before the Com- 
mission leaves us where we have been left by the Local 
Government Beard, the whole position will still be un- 
satisfactory. I do not hold a brief for the manufac- 
turers—not one bit; I am trying to speak of the thing 
from both sides, as I understand it. I have gone care- 
fully into it, and my brother with me. We have lost no 
opportunity in trying to get \at something definite. 
The moment we could see something we would advise 
the manufacturers to go into it, and they would do it if 
there was likely to be no difficulty about the outlay. 
But it is absolutely impossible for the trade to spend 
an outlay of £1,000,000, and then be called upon to ex- 
pend another £1,000,000 to reconstruct and alter. The 
last time I was taken into Court in connection with 
these mills we were fined £60. Dr. Wilson stated 
‘1 know you could do the whole of this for £800." I 
gaid, ‘I will give you a cheque now, before we Icave the 
Court, for £1,200, if you will undertake to rid me of 
this, and make a bad debt of it.’ But itis not eveyone 
who is in that position. We have had cases of mann- 
facturers who have applied to the bank of which I am 
a director to increase their overdraft for the purpose 
of constructing purification works, and these are small 
matters you may say, but still they are very important ; 
they are important as affecting small industries, which 
have been established by men who have very little 
means. There are cases that I know of where one 
man was threatened with proceedings by the Rivers 
Board. His bank account had worked fairly well ; he 
was only in a small way (a dyer), and he had to borrow 
£600. It is three years since he borrowed this money. 
His bank account has never been so satisfactory since, 
and he has got to struggle with it. Of course, there is 
only the one satisfactory remedy, and that is by means 
of the local authority. I do not see how it was pessible, 
for-instance, to cleanse the dye waters. Jt is impossi- 
ble to do it. You may, by a process, long enough, 
cleanse, if you were to send it dewn a stream, probably 
at the rate of four or five miles an hour. 


10606. By cleansing, do you mean removing the 
colour ?—Yes, removing the colour. The colour is the 
worst factor, that is, the worst thing you have to con- 
tend with. If it had to run long enough out in the 
open, I should think that in about five or six 
miles’ run in the open stream, over the pebbles, you can 
remove it to a very great extent. 


10607. By oxidation ?—By oxidation, to a very great 
extent, the discoloration, and also the grease and 
solids. If you take the Public Health Act, 1875, Sec- 
tion 21, I think it is beyond all doubt-it was the in- 
tention that the local authorities should deal with,every 
kind of sewage, because when you get further on, and 
you come to a definition of the premises, you find 
that factories and everything are taken in. It does 
not matter what kind of ,gewage it is; but when you 
come to the Rivers Poilution Prevention Act, 1876, 
Section 7, then you find it begins to whittle it down. 
Then the powers that are there prohibit liquid, which 
would prejudicially affect such sewers. Well, that ought 
fo be out, “ or the disposal by sale of the sewage matter.”’ 
Well, this is a sufficient shelter for any authority, 
ond so on that account will not take it in; for, as a 


matter of actual experience, this sewage matter has not 
the slightest value for land, and the same with the 
three clauses, “or application to land or otherwise.” 
That is no good. Those ought to come out. The fourth 
is all right, “ Which would, from its-temperature or 
otherwise, be injurious from a sanitary point of view.” 
Then 5, “ Where the sewers are only sufficient for the 
requirements of the district.” Well, it should be the 
duty of the local authority to construct sewers of suffi- 
cient dimensions. It is not a hardship; it cannot be a 
hardship. Take towns like Huddersfield. Hudders- 
field has laid out something like £350,000 upon sewage 
works. ‘They have taken in every manufacturer who has 
applied to them to goin. They took in at the beginning 
the whole of the water, the whole of the fresh water, 
and now what have they got to do, after putting down 
an encrmous intercepting sewer the whole length of the 
borougi? ‘Chey have to take and provide for every par- 
ticle of this fresh water being taken out purposely to 
keep the drains, as they thought, in better condition. 
The result is that they have got to lay a duplicate system 
for the fresh water almost throughout the town. 


10608. Then you are arguing that there is need for a 
fresh definition of the law /—Well, I think that it ought 
to be so clear that the local authorities are bound to 
take it, not that they may take it. There are cases 
where it may be necessary, as in the Batley Beck, which 
Colonel Harding knows about. There are lots of cases 
where the riparian owners would object to its being put 
into a sewer, because he requires the water. ‘here 
would not be any, and the result is that they must be 
allowed, to use this water till they can get it to such a 
point where they can treat it. Itis just as much in the 
interests of the Rivers Board as it is in the interests of 
the manufacturers, that the trade should not be put 
to any undue expense. We do not want in any shape 
or way to interfere with the industries that we 
have got established, and if that is so, the local 
authority, whatever it be, whether it be a county borough 
or an urban district council, ought to take the respon- 
sibility. Then the Rivers Board ought to look after 
the local authority ; but to have two or three authcri- 
ties in one district is beyond all doubt harassing to the 
trade. 


10609. You are now dealing with the nature of the 
authorities?—Yes. Then there is another matter; you 
have got five Acts in connection with the Public Health 
and the Rivers Pollution. The Public Health Act, the 
Rivers Pollution Prevention Act, 1876, the Public 
Health Amendment Act, 1890, the Rivers Pollution Pre- 
vention Act, 1893, and the West Riding of Yorkshire 
Rivers Act, 1894. Well, those would be very much 
better if they were consolidated. 


10610. As the matter stands at present, do you think 
it is desirable to so alter the law as to give manufac- 
turers greater rights than at present to connect up with 
sewers, or do you think the present law is adequate ?— 
I think the present law, with these clauses omitted that 
I have read out, would be adequate. 


10611. Do you think that any further safeguards than 
those already provided are required to insure on the 
one hand that the refuse should be delivered in such a 
condition, and on the other hand in such regular quan- 
tities as not to interfere with the purification of the 
sewage ?—Well, any further safeguards, as it is put 
there, I take it means above and beyond existing safe- 
guards. I think that is really what you meant by this 
question ? 


10612. Yes ?—Well, I do not think that any further 
safeguards are needed, because if you create to-day as 
many safeguards as ever you like, you should have them 
as clearly defined. Keighley has got a list here which 
they have made for their borough. Dr. Wilson gave us 
a list for the Holmfirth district; they were both 
excellent, but neither of them would meet every case. 
For instance, at Earlsheaton, where they have quite 
a different class of matter to deal with, that is Fuller’s 
earth, the conditions vary so entirely that whatever 
authority has the power to make this arrangement with 
manufacturers, it ought to be an arrangement made 
between the two without a mass of harassing conditions 
and regulations, provided either by Act of Parliament 
or anything else. The more you provide I am perfectly 
certain the more trouble you are causing hereafter. I 
think the more simple you can leave the whole of this 
matter in legislating, and trust the authorities abso- 
lutely in the same way as you have to do to-day with the 
¥Kactories Act, the better. With the Factories Act 
we found you could not define what a factory inspector 
could do; but if the factory inspector can make out a 
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straight case, the law supports him, and I think you 
ought to leave local authorities very much m that way ; 
you can define what you like, and you will find cuondi- 
tions will arise that you have not provided for. 


10613. Yes, of course, it is so ; is it not that there are 
certain results which ought to be common in all cases 
where a certain amount of purification is required ?— 
Yes. 


10614. But the method by which it is arrived at is 
that the point that you are wishing to put before us, that 
the method by which the purification should be arrived: 
at should be left to agreement between the local 
authorities and the manufacturers without being 
harassed by any particular legislation as to the method ! 
—Quite so ; you cannot provide legislation to meet it; 
you can provide legislation which will harass the 
position, but which will not meet it. We have 
a case here—the Greenfield Mill Company, probably 
Colonel Harding may know about it, but these were 
bleaching works which were established, and they are es- 
tablished unfortunately at the head of the stream, and 
they turn out about 400,000 gallons per day ; and with the 
best known means available it is impossible, absolutely 
impossible, to deal with either the quantity or material 
that is put into it. And the result is that he has to 
make the best arrangement he can with the riparian 
owners below, and that is one of the things the 
authorities would have to leave the manufacturers 
to do to-day. He is providing the best available means 
that he knows of, but when he has done it, the people 
below would have had to close the place altogether if 
they had not been able to make an arrangement that he 
should supply them with clean water, and he has laid 
the pipes on, and when it gets lower down still, it gets 
so much better they can use it for cleansing purposes. 
‘These are cases that are arising. 


10615. (Colonel Harding.) We understand in that 
case the manufacturers turning out this large amount 
of effluent piped down the pure water to the people 
below ?—Yes, he piped it down so that they could have 
clean water. 


10616. By sending pure water down?—Mr. Buiter- 
worth knows about it. He is the gentleman who re- 
ceives that pure water. 

10617. (Chairman.) This you quote as a special in- 
‘stance of special arrangements to meet special cases? 
—To show you could not provide for cases like these. I 
could give you others in the same way. 


10618. The gentleman who preceded you seemed to be 
of the opinion that all that it was needed to demand 
of the manufacturer was that the solids should be re- 
moved from the trade effluent; do you agree with that 
position ?—Well, you see the moment you remove all the 
suspended solids you have gone the whole length of 
filtration ; you have got everything ; you have got pure 
water. 

10619. But you may have a variety of things in 
solution ?—Yes, but you have left pure water. 

10620. But the water will not be pure?—You may 
have varying degrees of acidity. 

10621. In the first place there is discoloration, 
degree of acidity, and alkalinity ?—Yes, that is so. 


10622. And then there are poisonous substances 
which may have been introduced, and which remain in 
solution in the effluent ?—Yes. 


10623. And which might in certain cases most materi- 
ally interfere with the processes of purification of the 
sewage, that may be adopted later ?—Yes. 

10624. In the main, I mean the great difficultv with the 
trade effluent lies in the suspended solids ?—The thing 
that ought to be removed before it is allowed to go into 
sewers, is the solids in suspension, and when you have 
met that then you have overcome the greatest objection 
to allowing the trade effluent to pass into sewers P—Yes. 
I go on a little further than that. I do not say that I 
would remove the whole of the solids, but it should be 
an arrangement, because you might have solids that 
would not interefere at all with your filration beds; that 
you could dig out, as you have in Bradford. You might 
have grease which would block your filtration beds at 
once. 


10625. (Colonel Harding.) Would you withdraw the 
grease P—I think that would have to be an arrangement 
entirely with the authority. If the authority found that 
its filter beds would not work, they would have to say to 
the manufacturers: “This must be altered.” Whatever 
was sent down. It was the same at Barking, in North 
London, here. After they had put down their filter 
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works they had to hunt throughout the whole of North 
London to find where the solids came from. Even- 
tually they got at it, and stopped them. 


19626. Then your main thesis is that the regulations 
to be insisted on with the manufacturers should be an 
arrangement between the manufacturers and the loca. 
authority ?—Well, I think it is the only system, atter 
not considering the matter for one week or two weeks, 
aot tor a year or two years, but for a number of years, 
and aiter watching every system, and ciosely fol- 
lowing what they have done in Manchester and what 
they have done in Leeds, I do not think it 
is possible to adopt any system which will be better, as 
far as removing the harassing anxieties of manutfac- 
turers who have not much money to fall back upon, 
and whose trade is not perhaps in a very good position, 
and who want to continue. I think that throwing it 
upon the urban district council, and upon the county 
boroughs, would relieve the manufacturers more than 
anything else, because at the present moment it is a 
very great scare with them. Colonel Harding, and the 
West Riding Rivers Board, think that the mill owners 
have been unjustifiably combative, probably in looking 
after their own interests, in the West Riding of York- 
shire. But I say, and I have told Dr. Wilson and Mr. 
Trevor Edwards so, over and over again, that there is no 
body of men, neither the rivers board, nor any one, 
more anxious than they are, if they will give us some 
system which can be carried out at an economical cost. 
After the report of the Manchester Corporation, where 
they found that both in connection with grease, and in 
connection with the ordinary sewage, natural precipita- 
tion would answer well as we would have put down works 
in several places, but Dr. Wilson said, “No, you will 
have to treat it chemically.” He is just as wedded tc 
that system as Tam toasystem of natural precipitation, 
time, and tanks to hold a quantity, because in the system 
that we proposed, that is, natural gravitation, we did 
not alter the water chemically—we did not alter the 
water in any way. With chemicals, of course, if you 
are going in theoretically you can work it absolutely per- 
fectly, but when it comes to be that you have got a dozen 
mills within a very small area, and everyone introducing 
chemicals, I do not know that it would be worked cor- 
rectly. ' 

10627. Then you would leave the matter entirely in 
the hands of the manufacturers and the local authority # 
-—I should, of course, with the Rivers Board, the Rivers 
Board would be the authority over the local authority, 
the same as they are now. 

10628. Do you think the manufacturers should be re- 
quired to pay a special rate or charge in the cases where 
they are allowed to connect with the sewers ?—No. 


10629. That should be borne by the public ?—Yes. 


10630. Then I think I might ask, are there any other 
points you would. like to bring before the Commission ?— 
No, I do not think there are very many, but I think 
there is possibly one matter, and that is, the difficulty 
in giving evidence here. Whatever one may say upon 
a thing which would apply generally, from the experi- 
ence that we have had in the West Riding, we have 
found that it would not meet every case, that it is 
impossible to lay down a modus vivendi that would 
meet every case. We cannot do it, consequently 
whatever may be said is liable to be upset to a certain 
extent. For instance, in the Colne Valley, on the River 
Colne, no material change would follow the discharge 
of the trade waters into the public sewers, as it is in- 
tended having four outfall works within a length of 
five miles, so that the whole of the water would get 
back into the river on an average of about half-a-mile, 
so that in a case like that, that would not make any 
difference, but if you were to take Longwood and Batley, 
although there are very similar conditions prevailing, 
you cannot afford to abstract any of their water; it 
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is so far removed from their outfall works, it is so far ” 


removed from their intercepting sewer that Hudders- 
field will be bound to make arrangements with Lin- 
thwaite and Golcar to have it treated before it runs 
through the centre of the borough. They could not 
afford to abstract it and take it down the whole length 
without treating it. There is nothing more I should 
like to say, except that there are instances where a 
manufacturer has no vacant land. We have two places 
like that; we have no vacant land at two of the worky, 
and they are both fairly large works, John Croz'theyr 
and Sons, Linthwaite, and Crowther, Bruce and Co.. 
Marsden, we have no land at either, and that makes the 
problem much more difficult. It is desirable that some 
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more intelligible basis should be found by which all 
manufacturers can be treated alike, because , you 
find that out of 2,000 mills in the West Kiding, 
nearly one-half of them are in the sewers, 
the exact figures were given ‘by Dr. Wilson. tn the 
Borough of Huddersfield a large proportion of the 
mills are connected to the sewers. The hardship is 
this—that whilst we have to contribute to the rates in 
that district, and have to treat our own effluent, our 
competitors get free. They have no more to pay either 
in rates or anything else 


everyone must be in; that they should have the option, 
at any rate. There might be cases where they might not 
be able to connect to the sewers, but in that case the 
local authority, so long as it takes the rates, ought to pro- 
vide for it insome way ; manufacturers would not find the 
least fault in our own district if they exempted them 
from paying the cost of treating domestic sewage, and 
said to them, “ Deal with your own”; but they do feel 
that it is a very great hardship that they should have 
to deal with both. You might say, ‘ Well, how would 
that be in connection with iron works and cotton mills 
where they do not foul any water?’ I should say 
exactly the same; let the industries be free; I do not 
see why the whole taxation of the country should be 
put upon special industries; they will only»stand it 
up to a pomt. They may go on too long. It is being 
tried now in a great many things, but it may be pushed 
too far. If you take the cotton industry—it has passed 
through a very severe crisis, and may again, but you 
cannot afford to put everything upon the industries. 

10651. (Colonel Harding.) I should like to say, Mr. 
Crowther, that knowing you to represent a large number 
of manufacturers in your district, I have been exceed- 
ingly glad to find that you were coming before the Com- 
mission, and would have an opportunity of very fully 
laying your views before them. Now, I take it that 
you recognise the condition gf the rivers in the manu- 
facturing districts in Yorkshire has become so bad that 
some effort must be made ?—TI do indeed. 


10632. You agree to that? Yes. 


10633. And we are anxious to get from you some 
assistance as to how that should be done ?—Yes. 


10634. Well, I gather from what you said to the 
Commission that, speaking generally, you thought the 
remedy was to give the manufacturers the opportunity 
of connecting up with the sewers ?—I think that would 
cause the least friction, and create the least trouble to 
the industries. 


10635. And you would like that to be universally 
done, You say there is a hardship in» some manu- 
facturers in one district being allowed to connect with 
the sewers, and others in other districts not being so 
allowed ?—Yes. 


10636. And TI gather the law should lay down some 
general laws compelling local authorities to take their 
effluent ?—I think the law is strong enough if properly 
administered. One or two of the clauses in the 1876 
Act were evidently put in for the purpose of whittling 
down what in the 1875 Act was absolutely clear. These 
clauses to-day are inoperative; you could not make 
them operative so far as benefiting the material that you 
keep out of the sewage works, because it could never 
be valuable for land. If these were struck out the local 
authority has no option; they must take it. 


10637. You think the law should be so codified or 
simplified as to compel the authority to take the 
effluents of the traders of the district ?—Yes, why not, 
when they pay? 


10638. I am not questioning that; I say that is what 
you thought ?—Yes. 


10659. On the other hand, you thought that in regard 
to the conditions that might be laid down by an 
authority before it took the effluent and undertook to 
deal with the effluent, that these conditions ought to be 
left to mutual agreement between each separate local 
authority and the manufacturers P—I do. 


10640. You did not think jt was possible for legisla- 
tion to lay down general linés?—I am sure it is not. 


10641. That each case should be considered on its 
merits, and you would leave it to agreement between 
the local authority and the manufacturers to settls 
what conditions should be carried out before the effluent 


was received ?—I would leave it to the local authority 
and the manufacturers, ; 


If the law had to be re-- 
' modelled, I should say everyone must either be out or 
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10642. You would leave it to them ?—Yes. : 

10643. But suppose they will not agree at all—whick 
is the fact in a great many cases—they do not come 
to any agreement, and the matter drifts on indefinitely, - 
what is going to be done then? They will not come to 
any agreement because they do not know what they 
will be compelled to do, and the manufacturer himself 
does not know what he can compel them to do. 


10644. Here is the difficulty ; you suggest to us that, 
something must be done to remedy the condition of the 
rivers >—Yes. 


10645. You say the best thing is to let the waters: 
be received into the sewers, and it is best to leave the 
local authority and manufacturers to discuss the terms 
amongst themselves; but suppose, as is the fact in’ so 
many cases, as you know quite well, the local authority 
and the manufacturers do not come to terms, and the 
thing goes on indefinitely, being discussed in a vague: 
sort” of way—neither party being particularly keen to™ 
do anything at all, then what would you do?—Well, T 
should compel the local authority to accept its respon~ — 
sibilities and perform them.’ That is what I should do 
if T was on the Rivers Board, and I should compel the 
local authority not only to accept its responsibilities, but 
to carry them out. ~ wale , 

10646. As you know, the Rivers Board has no power — 
to compel the local authorities to receive effluents ; 
it is a matter entirely to be considered ?—I have no: 
right to ask you a question, but you see we have fought 
several actions ; it has cost us a great amount of money. 
Unless we had been an association we could not have 
spent money upon it. Take, for instance, Hastwood 
Bros., they were in the sewers; they were put there by 
the Urban District Council. 


10647. I am afraid you are not answering the ques-_— 
tion. I was saying where the local authority and the 
manufacturers cannot agree, as is so often the case, 
what is then to be done ?—The answer to my first que 
tion—make the law clear enough and strong enough. 


10648. But the details are to be left between the 
manufacturers and the local authority /—Yes. 


10649. You say that that cannot be laid down by the 
law, the conditions upon which the effluent can be re- 
ceived by the local authority are to be settled by 
mutual agreement?—You are asking now if there is 
an organised system of evasion. 


10650. I did not speak of “an organised system of 
evasion ” ; these are your words, Mr. Crowther ?—Well, 
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these are my words. 


10651. I did not suggest! that ?—Well, if they would 
not carry them out, how are you to have power to make 
them carry them out. 


10652. Yes. If you found that they did not agree, 
and neither of them are particularly keen about agree- j 
ing there must be some power to get a manufacturer 
then, if he cannot agree with his local authority, to 
purify his effluent himself ?—But, surely, the Rivers 
Board have authority now over the local authorities. 


10653. But I am asking you?—Granted that the 


Rivers Board have power over the local authorities, your 
question is answered. A 


ia 


10654. The Rivers Board cannot compel the local | 
authority to take in the trade effluent; that is a matter 
between the local authority and the trades ?—But they 
ought to be able to compel an urban district authority 
to deal with its sewage, whether it is manufacturers’ or 


whether it is domestic. to Ee 


10655. All the Rivers Board can do is to compel the 
local authority to carry out the purification of suck 
matters as have passed through its sewers; but it can- 
not compel them to receive it ?—You would be perfectly 
warranted in asking for a clearer interpretation of the 
law. ci 


10656. It is desirable, no doubt, but my own feeling 
is that it is not practicable to lay down by law regula-_ 
tions which would apply to all cases; they will have 
to be dealt with in accordance with their merits. But 
you told us just now—I am glad you reminded me— 
that you are connected with an association of mill- 
owners ?—Yes. 


10657. And that you have been defending certain 
cases at great cost, and so on ?—Yes. 


10658. But is the object of your association to assist 
mill-owners to find out the best way of purifying 
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_efiuents, or of carrying out suitable conditions before 
effluents are turned into the sewers?—The double 
object of the association, when it was formed and ever 
since its formation, has been trying to elicit from the 
‘Rivers Board, and the county authority before the 
Rivers Board existed, what’ would be satisfactory after 
she money was laid out; but the association declines, 
and it has declined, unless the Rivers Board will say te 
them If you spend a certain amount of money here, and 
use the best known system, that will be satisfactory to 
cus. The millowners say: “ No, it is no use our spend- 
ing this money and doing it the same way as has been 
done in Lancashire, and other places, and when we have 
spent it, having to do it over again.” 
















10659. Has this association engaged any expert or 


for itself what: would be a reasonable and _ practical 
means of purifying the effluents in the district 2—~We 
have never lost a single opportunity, neither the oppor- 
tunities which have been brought to us by Dr. Wilson 
nor the opportunities brought to us by people who had 
got a system which was approved by Dr. Wilson. 


10660. But has the association as such carried out 
“any experiments, or engaged any expert for the pur- 
pose ?—Over and over again. 

10661. Is there any report published of these experi- 
“ments ?—No, because these experiments have been in 
a very small way. ' 

‘ 10662. Have they been carried out by the association ? 
A 

i 


—They have been carried out by the association—yes. 
y 10663. Then there is no report in existence ?—No. 

10664. At what expense have they been carried out 
by the association ?—Oh, not very great expense. We 


have grease works in several places. 


P 10665. Then the expense to which the association has 

been put has been rather in defending legal cases ?— 

That is so. 

10666. Not in carrying out experiments with a view ta 
the solution of this great difficulty ?—It is in watching 
every case that the Rivers Board said was satisfactory. 


10667. That I am quite aware of ?—I have reports 
here in every case. 


-_ 10668. But in the direction of experiment nothing 
has been done by the association as such ?—Yes, be- 
cause In every case—in every one of these cases we 
have not only gone to see the works, but we have had 
some of the effluents to treat to see what would be the 
result. 


_ 10669. ‘You made a statement to the chairman that 
the Rivers Board had kept themselves aloof, and had 
not conferred with the manufacturers, did you not — 
Well, we have not had much assistance from the Rivers 
Board. 


_ 10670. But has not the Rivers Board been always 
perfectly ready to confer with manufacturers, and is it 
not perfectly ready now to confer with your, associa- 
tion ?—Yes; but their conferences simply amount to 
‘their stating “You have got this thing to do.” Not 
how it should be done, nor will it be satisfactory or 
not satsfactory. . 


10671. It is the business of the manufacturer to find 
out how he can prevent pollution?—But surely the 
‘manufacturer has been allowed to establish these works, 

and it is a gross injustice and an injury to his industry. 


10672. I am anxious not to discuss Rivers Board 
‘matters ?—He has been allowed to grow up without this. 


10673. All I am anxious to get as a member of the 
Commission, not as a member of the Rivers Board, is 
what suggestions can you give'us for the improvement 
‘0f the condition of these rivers. You have said the 
authorities ought to take the effluents into their sewers; 


‘but, as a fact, in a great many cases they will not” 


do so. Wellmow, what do you suggest to us—that the 
law should make them do so?—Yes, certainly, I think 
the law is clear enough with one or two of those clauses 
“omitted. 

_ 10674. But should the law make them do so. with- 
Out conditions?—No, not without conditions. 

. _ 10675. Then these conditions would have to be con- 
‘sidered by a local authority ?—Those conditions if you 
attempt to embody them in an 
be Cound wanting. 
10676. How are the rivers to be purified from the 
‘Pollution of this trade refuse ?—First of all the Rivers 
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carried out any experiments with a view of finding out. 


Act of Parliament will’ 


Board or the County Council whatever it may be—the 
Rivers Board now is the authority in the West Riding 
—vy the Rivers Board having full powers over the 
lovat authority, and making each local authority re- 
sponsible for its own district. 

10677. The Rivers Board has no control over the 
local authority with regard to the reception of trade 
effluents ?—They ought to have that power. | 

10678. They can compel the local authérity to purify 
what passes through their sewers, but they cannot com- 
pel them to take into their sewers trade effluents ?— 
They ought to have power to say to Urbam’ District 
Councils the whole of the trade effluent you turn out 
ought to be turned out to our satisfaction. 


10679. Do you not think great assistance might be 
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given to this important matter by your association if, it .* 


were to assist the local authorities and assist the 
Rivers Board in this*‘way. Say, taking these effluents 
into the sewers is the best thing, we recognise that they 
cannot be taken in full of grease and full of solids ; 
we think that some previous treatment is required by 
the manufacturers and by your association maxing ex- 
periments to find out what is the best thing which the 
manufacturers can do within reasonable limits of cost 
so as to induce the authority to receive partly-purified 
effluent ; could you not render great services in that 
way ?’—I believe we could; I believe we could be of 
great mutual assistance to one another. 

10630. Would not the money be better spent than by 
obstructing the work of the Rivers Board /—Very much 
better spent, but we have never got that from the 
Rivers Board ; we have never got the Rivers Board to 
approach us in that spirit. 

10681. Iam a rather important member of the Rivers. 
Board, chairman of the Committee, and I have over 
and over again expressed my readiness to discuss these 
maitiers with you?—We have in the correspondence 
over and over again offered the Rivers Board to put 
down plant, series of plants. Dr. Wilson asked over 
and over again, and we said we will put down what- 
ever you recommend. 

10532. (Chairman.) Experimental plant ?—- Experi- 
mental plant ; we would have put it down in the .nost 
favourable or the most unfavourable positions ;, we 
would have done anything. 

10683. (Colonel Harding.) Then do I understand. your 
association is ready to put down experimental plant ?— 
Yes, that is so. 

10684. For the purpose of purifying trade effluents 


so as to permit them being received into sewers ?—If 


they were going to be received into the sewers. 

10685. That is quite admirable. There is no doubt 
your association might render very great services indeed 
to the whole district if they carmed out work of that 
kind. I confess rt is perfectly new to me?—We are 
perfectly willing. 

10686. If you are prepared to do this you must Be- 
lieve, and I am delighted to hear that you do believe, in 
the possibility of the purification of these. effluents ?— 
No, we do not believe in it, but we want an assurance 
from Dr. Wilson that it would satisfy the Rivers Board, 
and that is the only thing we have been waiting for. 

10687. (Chairman.) You want to prove you cannot do 
it?—-We want to prove that what is in ‘existence is not 
doing it f 

10688. Butt the experimenital plant, I mean, as to the 
possible methods of producing change in the effluent 
so that it may be received in the sewer. I understood 
that. was your answer to Colonel Harding that you had 
an experimental plant with a view of investigating how 
to treat the trade refuse, so as to bring it in such con- 
dition that the sewer authorities will readily receive 
it ?—Yes. 

10689. But now T understand those experiments 
chiefly tended to prove that that cannot be done ?—The 
only thing .we can possibly go by:are the best places 
that we have. been recommended to look at by Dr. 
Wilson and his inspectors. That is all that we can-do. 

10690. (Colonel Harding.) Have you investigated that? 
—We have been to every one of them. 

10691. It will be interesting to the Commission +o 
know that; what particular trade are you referring to 
—the woollen'trade, and the effluents consisting largely 
of soap-suds and @rease ?—Well, I am referring to the 
places at which it has arisen. 

10692. In such: places as that, where?—Did Dr. 
Wilson refer you to the places where the processes have 
been carried out that he would consider satisfactory ; 
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where was it?—Yes, there was Kelsall and Kemps, 
Limited. 

10693. Where is their place ?—At Norden, Rochdale. 

10694. .Amd you were referred to them to see what he 
considered fairly satisfactory plant /—Yes. 

10695. For extracting the grease ?—Everything. 

10696. And ihe solids from the effluent ?—Yes. 

10697. Well, and what did you see there?—Weil, we 
found that it-did not justify at all the statement which 
had been made. 

10698. Did it improve the effluent ?—Oh, yes. 

10699. (Chairman.) But it could not be done ?—Do 
not for one moment, Colonel Harding, suggest that in 
any remarks I am making that what has been done does 
not improve the effluent ; I mever intended to convey 
that information. 

10700. (Colonel Harding.) Well, I rather gathered 
that ?—Oh, dear, no. 

10701. (Chairman.) There was an element that went 
throughout, namely, what the manufacturer can afford 
to do?—That is so. 

10702. (Colonel Harding.) Then you agree that in 
those places to which you were referred, a great am- 
provement was brought about in the effluent /—Yes. 

10703. Were the people ruined who did it ?—Were 
they ruined; no, they were not ruined. 

10704. Was it practicable?—It is practicable, but at 


a cost. It is very difficult indeed for everyone to carry 
it out. I will give you one short case. I brought a 


case with me, where the judge himself said: “ Well, 1f 
this man goes any further his trade is not worth follow- 
ing.” I will give you the case. 


10705. Let us cling to this particular specific case ; 
here are people carrying out a process which brings 
about great improvement in the effluent ?—Oh, at is 
an improvement, yes. 

10706. Well, they are carrying it out; they are con- 
tinuing it?—Yes, but the cost 1s very great, and this 
is a case where Dr. Wilson said it was profitable. 

_ 10707. But it is a cost which that firm is prepared to 
incur ?—They would not have incurred it if they had 
not been bound to it. 

10708. They have been forced to it, but they are 
doing it, and they are not ruined by it ?—They are not 
ruined by it, but they have so much less money. 


10709. You do not suggest that purification of effluent 
must only be carried out where it can be done at a 
profit /—I do not. 

10710. It must be done at a cost?—And I do not 
suggest that the purification of effluent.should be carried 
out at such a cost as to spoil the industry. 

10711. It must not be carried out at a cost ruinous 
to the industry, I grant you. No one wants that to 
be done ?—No, but still I know it has been carried out, 
and it has injuriously affectied small people. 

10712. But you seem to be actuated by a belief that 
really nothing can be done, practically, for the improve- 
ment of effluents ?—On the contrary, I think a great deal 
can be done. 


_ 10713. Well, tell us what can be done?—Well, for 
instance, all the soap and all the grease has been taken 
out for years—not all of it, but to a very great extent. 
10714. Well, they take out as much grease as it pays 
them to take out ; is not that the condition. of things? 
—Probably, in some cases, but. we do it ait the Globe 
Worsted Company's. Works, Slaithwaite, now without 
any regard to whether it pays or not. 
_ 10715. Well, that is the proper way to look at it, i 
it not; that in the pals eatoree ake plant naa tae 
to be put down whether it pays or not—and the pro- 
bability is that it will not pay ?—Yes. 


__ 10716. It is very satisfactory if it will ; but even 

if it does not pay it has got to be put Henke provided 

a cost is not absolutely injurious to the industry ?— 
es. 


10717. Then you agree the grease ou ; ith- 
drawn end the node coase he be de ae a pasate 
—Yes, I agree that everything ought to be done that 
can be done; but not for the manufacturer to be at 
the cost of taking out all the grease and everything 
else, and have to pay for ithe whole of tthat himself 
and have to pay his rate in addition. Surely, no men, 
no fair-minded men in the world would suggest that a 
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thing like that was equitable. Give us either the one — 
or the other. Take us away from the domestic rate, and. 
say, “Theat your own, and do everything.” 


10718. And you have no practical suggestion to make 

to us then, in regard to how to treat effluents in your 
business; you have seen these referred tto by Dr. 
Wilson, you have found them bringing about a good. 
result, but you are not prepared to meour that cost ?— 
I do not say we are not prepared to incur any cost if it 
would be satisfactory to you. 1 think I could get the 
millowners in a body to be prepared to give you a lump. 
sum down for you to do it by yourselves, and leave you. 
the handsome profits. ; 


10719. (Professor Ramsay.) What you object to is the 
uncertainty of it?-Yes, that is so. Taking the most. 
meagre estimate that we can form, it means that a mil-- 
lion and a-half of money will have to be spent upon the: 
meagrest outfall provisions for these firms. An in- 
dustry cannot go on bearing this sort of thing, and. 
having it repeated over and over again; they cannot do — 
that without mit. 


10720. (Colonel Harding.) Is your Association pre- 
pared to carry out some experiments in the interests of — 
manufacturers who are members of the Association for 
the purpose of finding the best way of meeting this daffi- 
culty ?—If the Rivers Board will approve of it, certainly.. 


10721. The Rivers Board will be only too delighted 
—If we knew we had the assurance of the Rivers Board 
that we were on right lines we would do anything you. 
wanted us to do, but the Rivers Board deciine to give us 
any assurance whatever ; and not only so, ‘but they have 
compelled us to lay out a lot of money, and they say, 
“Well, you must start over again right away.” 


10722. The Rivers Board are prepared to give you 
every assistance in their power, but it is no part of their — 
business to tell you?—Is it part of our business? It) 
would ruin all our businesses to lay out a large sum of — 
money, and then have the works condemned by the , 
Rivers Board. I cou-d give you case after case where a. | 
large amount of money has been paid in the West Riding, , 
of Yorkshire, and where the manufacturers have been © 
doing the best they can ; and then the Rivers Board have 
condemned the works. b 9 


10723, Your Association, in the interests of this Com- 
mission, can do great service ?—We will do everything — 
we can if we can get an assurance that there is some 
finality about it. 


10723.* You cannot do that without carrying out your 
experiments ; show what you can do, then you can come — 
to us and say, “ We can do this much within reasonable 
limits of cost. Will that satisfy you? If not, show us. 
something.” 

10724. (Dr. Burn Russell.) Finality seems to be an ex— 
traordinary condition to attach toan experiment ?—Well,, — 
I must apologise for using that word. | 


10725. (Chairman.) Probably what you meant was the — 
very best known means available—it is defined by the — 
Rivers Board. You make an experiment, you state the — 
result, and you want the Rivers Board to accept those t 
as your results ?—I only want to point out to you exactly 
what exists, and what has been proved to be a very — 
serious matter, indeed in more than one instance, or _ 
more than two instances, and that is, that you are called, 
upon to experiment, and to spend a large sum of money,, 
and when you have done it, what you have spent is abso- 
lutely ineffective. a 

10726. (Dr. Burn Russell.) That must ‘have been a de- * 
finite prescription of some form of experiment ?—The 
very best known means available—it is defined by the — 
Act—of treating your trade effluent, because that is all — 
the Act says. It says all you have got to do is to carry 
out the best known means, but the Rivers Board are not. ‘ 
éatisfied with that. { 


10727. (Colonel Harding.) The Rivers Boards are — 
keenly anxious to see this work done ?—I am as anxious — 
as you are. ; 

10728. I was going to say, as a member of the Rivers : 
Board, we shall be very anxious to meet your Association 
if we can be of any service in helping you all we can, ~ 
putting at your disposal all our information, as Dr. 
Wilson has done in this particular case you went to see, 
which is so far satisfactory, but in your opinion tom 
costly, and to assist you in making experiments to find 
out some simpler way ?—Dr. Wilson said, when he came 
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to see me about the Commission, “ Would you like to see 
Colonel Harding and some members of the Rivers Board 
at a meeting?” I said, “ Yes.” He said, “ Will you be 
prepared with something definite?” What can we do 
definitely ? 

10729. Well, you can do this—you can get advice. 
Why can you not engage an expert, get advice, have ex- 
periments tried at some one place, some one manufac- 
tory, and then you will forward the solution of this 
difficulty ?—But I have been through all the largest works 
that have been put down, both at Barking, and all over, 
and I see exactly the result. What can you do? 


Lz 


10730. You mean that the result is bad?—The result 
is not so satisfactory that it would pass the Rivers Board. 


10731. If you do not believe the thing can be done, I 
am afraid we will not accomplish much?—Well, if I 
were to tell you what I know here, in connection with 
what is reported, and what has been reported before 
your Commission, over and over again, as being satis- 
factory, you could not realise it. I have been there 
myself and seen it, and been over it, and it is not 
that we do not want to carry it out, but we are willing 
to carry it out if we knew that when we had spent 
our money we had done with it. 


Mr. George Crowruer Hirst, called; and Examined. 


10752. (Colonel Harding.) You are, I think, Mr, 
George Crowther Hirst, of Messrs. C. and J. Hirst and 
Sons, Limited, Sunnybank Mills, Longwood, Hudders- 
field ?—Yes, sir. 


10735. And your firm is a manufacturing firm connected 
with what branch of business ?—Woollen manufacturers. 


10734. And I see you produce some 400,000 or 500,000 
gallons of trade effluent a week ?—Yes. 


10735. And you discharge that into the stream ?—Yes. 


10736. What is the stream which passes your works? 
—It 1s called Longwood Brook. 


10737. Is it at the present moment in a very foul con- 
dition ’—Yes, very bad. 

10738. I suppose you agree that the condition of the 
streams in your district and Yorkshire generally is very 
bad indeed, and that something is required to be done 
to improve them ?—Yes, especially the smaller streams. 
When you get a fairly large river it is not so offensive. 


10759. All the tributaries of the Aire and the Calder ? 
—Yes; this stream runs into the Colne. 


10740. In your particular case, is the sanitary authority 
willing to take the trade effluent?—We are under 
two district authorities—that is, the stream is the 
dividing line, and part of the works is in one district 
and part in the other, and in both cases, just where 
the foul water is made, the room in which it is made is 
over the brook, in each case, so we can be either in 
one district or the other, at our option. Now, one 
authority has made a specially large sewer just passing 
our works some four or five years ago, and when they 
made it they took our sewage water. I may say that the 
water was going across a road into the brook on the 
other side, and they took our drain and put it into the 
sewer. 


10741. A drain carrying your trade effluent ?—Yes, 
and at the same time sent us an agreement which they 
wished us to enter into; but, owing to the difficulty we 
knew we should have to meet with by manufacturers 

lower down the stream, if we took the water out and the 
conditions they laid down that it was to be free from 
detrimental water, we refused to put it in—that is, we 
preferred to turn it into the stream, as we were already 
doing. 

10742. Why did you do that? Was that because of the 
expense of the appliances required to carry out the con- 
ditions of the local authority ?’—They would have ac- 
cepted it for the present as it is, but we did not know 


how soon they would compel us to do some kind of . 


purification. 

10743. And were you unwilling to do any kind of puri- 
fication P—Well, the reason, as I said, is that we pre- 
ferred to do as we were already doing, to put it into 
the river in its present state. 

10744. Naturally, because then you would not have 
any money to spend at all ?—No. 


10745. But what were the conditions, can you tell us, 
that this local authority laid down ?—I am afraid I can- 
not; but the large proportion of the manufacturers in 


Huddersfield accepted this agreement, and put their 


polluted water straight into the sewer. 

10746. After certain precipitation ?—No. 

10747. Without any preliminary treatment at all ?— 
As it is, yes. 

10748. But in your case they asked for a preliminary 
treatment ?—No, they asked us to sign an agreement 
that we would put nothing of a deleterious nature into 
the sewer. 

10749. Asa matter of fact you were turning out grease, 
were you not ?—Yes. 
© 6225 


10750. And signing that agreement was an equivalent 
to removing grease before you put the effluent into the 
sewer, was not that so?—No, it was more, that we must 
not put in anything that would hurt the sewer; but we 
thought they might construe it to make it very onerous, 
and practically make us purify it before we put it in. 


10751. Then it was the uncertain character of the con- 
ditions which deterred you from agreeing to that ?—That 
was one question; but the first point I mentioned was 
that if we took our water out of the stream that we 
were at present turning it into, the manufacturers below 
would be at a great disadvantage, and they allow us 
a privilege at present in fouling it, and using the water 
which perhaps strictly in law they could prevent, and we 
did not want to create any disturbance amongst our 
neighbours, which would be the case if we stopped it 
altogether. 


10752. The withdrawal of that volume of effluent from 
the stream would be an evil ?—Yes, it would. 


10753. You are a manufacturer, and we have asked 
you to come before us, and assist the Commission with 
any suggestions that you may have to make. We sup- 
pose you are quite alive to the fact that the condition of 
these streams in the manufacturing districts has become 
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so bad that something must be done to improve them ?— . 


Yes. 

10754. Now, as a manufacturer, what suggestions can 
you make to us; do you think trade effluents ought to 
be taken into sewers, as a rule, or do you suggest, as I 
think you rather do, that it is not practicable for them to 
be taken into sewers, because you cannot afford to with- 


‘draw from the stream so large a volume ?—Yes, 


10755. But suppose, where it is possible, without in- 
terfering with the people using the stream below, to turn: 


an effluent into a sewer, do you consider that that is the: 


simplest issue for the manufacturer }—Yes. 


10756. And do you think tbat manufacturers gene 
rally would be willing to carry out any reasonable con- 
ditions that must be laid down by the local authority ?— 
Well, to be candid, I feel sure they would not, unless 
they were compelled to. 


10757. You do not think they would go so far as to 
carry out any reasonable conditions of the local 
authority, because clearly if they did not put the effluent 
into the sewer, and had to turn it into a stream, it is 
almost certain that they would have to carry out a 
higher degree of purification than if the effluent went 
into the sewer, is it not ?—Yes, but at present, although. 
I have no doubt every manufacturer has been written to 
by the Rivers Board, asking them to treat their trade 
effluents, very few have done it, even to any extent. 
Now you know I say that we treat to some extent, but a. 
very considerable number of manufacturers do not do. 
anything. 

10758. Let us probe that a little bit. I see you say- 
Wak a part of your effluent is treated to some extent ?— 

es. 


10759. Well, just tell us what you do to it?} We run 
it into what are called seak tanks, that is, the greasy 
portion. We have two distinct characters of effluent, 
a greasy effluent, which is caused by washing the oil, 
and also the soap that is put on out of the pieces, the 
dirt consists there almost entirely of grease. Then we 
have another kind of effluent, which is from dyeing, 
and that is chiefly colouring matter, and is really not 
very detrimental from a health point of view. — 


10760. Are the two mixed together ?—No. 


10761. They flow separately /—Yes, they are produced 
in different buildings. 


10762. Then the greasy water you say passes into a 
seak tank?—We take the greasiest—the dirty water- 
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only does not pay to treat, because it has not so much 
grease in it. 

10763. May I take it then that the operation of the 
seak tank treatment is not the purification of the effluent 
but the obtaining of grease for the purpose of profit t— 
That is so. 

10764. Therefore you cannot claim that that is a pro- 
cess of purification ?—It is not done in order to comply 
with the Pollution of Rivers Acts. The plant was put 
down some years ago, and is profitable. 


10765. But not for the purposes of purification, but 
obtaining grease for yourselves ?—Yes. 


10766. Then do you do anything at your own works 
for the purpose of purification ?—No, we do not, because 
the river is in such a state when it reaches us that-we do 
not consider we are called upon to do anything until the 
people higher up the valley have done something. 


10767. Is it not by each person doing what. he can 
that the river can be improved ?—Quite so, and we are 
quite willing to do a reasonable share; and before this 
inquiry was brought before us we were contemplating 
making preparations to do it. 


10768. Now what the Commission wants to know from 
you as a manufacturer, and conscious of the difficulties 
that lie in the way, is what suggestions can you make to 
us in regard to the purification of the rivers from this 
source of pollution from trade effluents ?—Well, I think 
if the Rivers Board would treat manufacturers reason- 
ably, that is, would only require them to do a moderate 
amount of purification, that the manufacturers’ would 
do it. 

10769. And you think then that the solution of the 
question is in manufacturers carrying out the reason 
able requirements of the Rivers Board and other in 
specting authorities ?—Yes. 


10769*. And from your own experience, and know- 
ledge of your neighbours, do you think they are willing 
to do something towards the purification of ther 
effluents ?—I do not think they are particularly willing. 


10770. Is your firm willing ?~It is to a certain extent. 


10771. You have only taese seak tanks, have you?- 
‘That is all. 


10772. Which are not primarily for the purpose of 
purification, but for the purpose of profit?—Yes. That 
is so. The position is this: at the head of the 
stream there are large manufacturers, and one of the 
firm is the chairman of the Huddersfield Sanitary De- 
partment, and he is also the representative of the Rivers 
Board. He does absolutely nothing except seak tanks ; 
but we are given to understand that he is, and he assures 
me that he does intend to at once purify the river, and 
make it clean past his works, and immediately he does 
that we shall be prepared to do the same. 


10773. (Professor Ramsay.) Is he furthest up the 
river ?—He is at the head of the river, but Dr. Wilson 
wished me to bring a plan showing the condition at the 
head of this river, by which you will see that there are 
four mills on this stream, each of which takes out water 
practically at the head of the stream. When the stream 
got dirty, no one could take water out of it, it 
was so foul to begin with. And, therefore, these manu- 
facturers who buy water from the Corporation, or get it 
from springs, are at liberty to turn it into the sewers 





‘if they wish, without interfering with the riparian rights 


of the people down below. But all these mills have the 
clean water from the head of the stream, and if they 
all turned theirs into the sewer the mills below would 
be put to a very considerable expense, and practically 
at certain times of the year would not be able to run 
their engines owing to the heat of the water in the small 
stream that would be lett. 


10774. (Chairman.) Then what you suggest to us is 
that there are evidently cases where it 1s not practicable 
to turn an effluent into the sewer, even if the authority 
were willing to receive it, because of riparian rights 7— 
Yes, that is so. 


10775. In that case the only thing to be done is that 
some purification should be done by the manufacturers ! 
—Certainly. if 

10776. (Professor Ramsay.) Does the water that you 
use for dyeing come from the stream above you, or do 
you get it from the town ?—We take a certain portion 
out of the stream itself, and put it back, but it all comes 
out of the stream. We buy very little from the town, 
because at the head of the stream there is a large re- 
servoir about 70 million gallons, which was made by the 
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Corporation of Huddersfield in lieu of certain water- 
works they made higher up. The flow of water from 
chis reservoir is regulated by these four mills, and 
only sufficient water is turned out to run the engimes 


of the largest mill, which is at the head of the valley. 


Therefore the people below get only the water that 
these people have used for their manufacturing pro- 
nesses and running their engine. 


10777. But that is clean water, I presume ?—That is 
all clean water at that point, and then they also get 
what comes down a pipe, about a 4in. pipe, which each 
of these mills on the way taps. i 

10778. Is that water that is used for dyeing ?—Yes. 


40779. Then do you turn out a coloured liquor into the 
stream with your spent dyes ?—Yes. 


10780. That is turned into the stream?—Yes, so far 
as I know there are practically no purification works in 
the district of Huddersfield which contains an enormous 
number of mills. 


10781. (Chairman.) Are you a member of the 
Huddersfield Millowners’ Association?—We are, but 
that practically makes no difference, because it is very 
doubtful whether we ought to be or not. 


10782. Do you mean that you have moral qualms 
abet belonging to that Association #—Well, I do not 

now 

10783.I do not want to pursue that more if you have 
any hesitation in answering?—I do not exactly know 
what you meail. 

10784. Well, is the object of the Association, so far 
as your experience of it goes, to further the purification 
of the rivers ?—I have never seen anything to make me 
think that itis; as far as I know it is to fight the Rivers 
Board, so far as any business that I have ever heard 
of them doing. 


10785. You have not found that their object was to 
promote the purification of the rivers+—No, indeed. 
Since this Act came into force a few manufacturers met 
together to consider the question, and formed them- 
selves into a small local association down one valley, 
then in another valley a similar state of affairs takes 
place; then they amalgamate into a large association 
over the West Riding generally. 

10786. It is not worth while pursuing that further ?— 
I was only saying how we got into it. ° 

10787. You are satisfied something ought to be done 
to purify these rivers ? Something ought to be done. 

10788. And many firms will have to be called upon 
to do something for the purification of their several 
effluents ?—I think they ought tobe. _ 

10789. In your particular branch of the trade, I sup- 
pose the effluent does not come out in particular rushes. 
It is not only emptying of large vats, or in that way 


that the effluent comes into the stream ?—Yes, it does 


both ways, chiefly in rushes. 


10790. Do you not think it would be an advantage — 


that manufacturers should be called upon to make the 
effluents come by a steady flow spread over the 24 hours 
into the stream ?—I do not see how he could manage that. 


10791. It might be managed by having simply an in 
termediate tank ?—Yes. ; 


10792. Arid the vats are emptied suddenly, if it is 
necessary for trade purposes that it should be so, into 
this intermediate tank, then into a pipe of a given size, 
so that the flow is continuous for 24 hours. Would 
that be an advantage ?—I do not think there would be 
any advantage to anybody doing it in that way. 


10793. Except that the pollution would be less foul 


if it came in a minute trickle than if it came in big 
rushes all at once?—No. I do not see it; I do not see 
any advantage in that system. . 


10794. You do not think that, so far as your parti- 
cular trade is concerned, there would be any advantage in 
having intermediate tanks to secure a regular flow P— 
TI do no® see where the advantage would arise. 


10795. I understood your experience was that manu- 


facturers were not particularly ready to adopt means for 
the removal even of suspended solids or grease >—Well, 
seeing that, so far as I know, there is no manufacturer 
in the Huddersfield district has yet. done so, that is a 
sufficient answer. 


10796. They would do it if they were made to?— 
They would have to. 
10797. You do not think it would ruin the manufac- 
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turers to carry out works of that sort. Would itt—I 
think not if it were done in a reasonable way—manu- 
facturers are rather afraid. They say, “To what extent 
will they require us. to purify it, and what system can 
we adopt?” and therefore, in the’ meantime, not being 
compelled, they do nothing. 


10798. Where it is possible, without interfering with 
the rights of riparian owners, to turn into a.sewer, 
where the authority is willing to receive it,. you think 
that is the simplest issue of that difficulty ?—Simplest 
for the manufacturers. 


sate Simplest for the manufacturers ?—Undoubt- 
edly. 

10800. You think that it would be useful to have 
some tribunal to whom appeal could be made when the 
local authority and the manufacturers disagree as to 
these measures ?—No, I do not see that you could—at 
least I have not been able to. 


10801. You think it is best left to the local people 
themselves ?—Yes ; they will have to fight it out as best 
they can. I do not see that you can make any tribunal. 


10802. It has been suggested that where a local 
authority takes trade effluent that it would not be 
interfering to charge the manufacturer a special rate. 
Do you think that would be a right thing to do?—I 
think so. °C: 

10803. That it would be fair and just to place the 
burden of purifying his effluent upon the manufacture: 
himself, even if it be done by the local authority ?—T 
think so: You sec that even in a large mill, so far as 
I can make out, their effluents would cost more in 
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purification than the rates they at present pay; but 
take a business which is partly dyeing and finishing 
or scouring—the cost. of treating their effluents would 
be much larger than the present rates, according to any 
statistics which we have been able to get. 


10804. But, where practicable, you think the loca! 
authority can deal more economically with a variety of 
effluents mixed together than can the individual manu- 
facturers dealing each one with his own?—That is a 
question I have not any information on; I have not 
had to deal with mixed sewage. 


10805. Is there any other point you want to lay 
before the Commission on ‘this matter, or any observa- 
tions you would like to make to us on the general 
question of the purification of these streams from this 
source of pollution ?—I am afraid I am not in a position 
to give you any information of that character. People 
who have had experience of purification works know 
more about the question than I do. I have seen a few, 
but I do not say that I am qualified to give you any 
opinions as to the results. 


10806. (Professor Ramsay.) Do you turn into the 
stream a dark-coloured effluent to be used by dye 
ing works below ?—They do not use it out of the stream 
for dyeing, except to a very small extent for black 
dye. 

10807. There are no works below you which purify 
your effluent, after it forms part of the stream, in order 
to use it for dyeing ?—No. 

(Chairman.) We thank you for coming before us; we 
are glad to know that manufacturers, without ruin, will 
be able to carry on works if they are made to. 
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10808. (Chairman.) I think you are the general 
manager to Mr. Harold Nickols, tanner and currier, 
Joppa, Meanwood, Kirkstall, and Beeston Tanneries, 
and Burley Mills Currying Works, Leeds ?—Yes. 

10809. For the purposes of your business do you take 
any water out of the stream ?—At Meanwood. 


10810. And, therefore, you have to return it into that 
stream ?—That is so. 


10811. But in the other places where you have works 
you do not take water out of the stream +—No. 


10812. And there you are not bound to return it into 
the stream ?—No. 


10813. It is the case, is it not, that at J oppa, Mean- 
wood, Kirkstall, and Beeston Tanneries, the effluent 
is treated before it goes into the sewers }—Yes. 

10814. (Sir Michael Foster.) What is the general 
character of the treatment at those places ?—The 
effluent is carried through settling tanks, where the 
solid matter is mostly caught, and from there it flows 
into the sewers, and is regulated by valves so as to 
Imaintain an equable flow. 

10815. Does it contain much matter in solution ?— 
Not after it has passed through the settling tanks. 

10816. (Colonel Harding.) I think you must have mis- 
understood the question of Sir Michael Foster ; in solu- 
tion, Sir Michael said. 

10817. (Sir Michael Foster.) In solution ?—In_ solu- 
tion. Well, of course, I am not a chemist, and I, per- 
haps, can hardly answer that quiite correctly. All that 
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I can say is that it seems to satisfy the sanitary awthori- 7 May 1902. 


ties of Leeds ; we have had no troubile with them. 


10818. (Colonel Harding.) As a liquid to go into the 
sewer /—Yes. 


10819. But it is a highly-coloured liquid, and a very 
impure liquid ?—It is highly-colowred, of course, at all 
our places. 

10820. (Chairman.) Then at Meanwood the tannery 
water is taken from the stream and there treated throug! 
settling tanks and earth tanks before goimg into the 
stream again ?—Yes. 

10821. What is an earth tank ?—It is simply an ex- 
cavation in a field ; drain pipes have been laid down and 
covered with stones to protect them from being silted 
up with the earth itself. Then the soil has been placed 
back again, and a mixture of breeze and ashes laid with 
it. 

10822. Then, in fact, at is a filter 7—Practically a filter, 
yes. 

10823. (Sir Michael Foster.) At Burley Mills you 
have works ?—They are on a very small scale, indeed : 
we have a very smail effluent from Burley Mills. 

10824. Does that go into a sewer ?—No, that goes into 
the river, but we have such a trifling effluent that it 
passes through a small settling tank before going into 
the river. 

10825. (Chairman.) The only place at which you do 
any filtration, then, is at Meanwood ?—Yes. 

10226. Do you consider that the positions and tne 
rights of the manufacturers and the local amthoritioe 
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under the existing Jaw are clearly defined?—I have 
tound that a somewhat difficult question to answer, for 
:t seems to me to be more for the lawyer to answer, but, 
so far as we are concerned inthe Leeds district, it 
pears to me that there is no difficulty in the matter. 

10827. Then, generally speaking, you are satistied 
with the present position of the law ?—So far as we are 
concerned, we are. 

10828. (Sir Michael Foster.) You have met with no 
difficulties at all?—None, whatever. 


10829. (Chairman.) As I understand you, you have 
provided for a steady and regular flow of your ‘effluent ? 
—That is so, before entering the sewers ; it 1s not so in 
connection with. Meanwood effluent, which is turned 
again into the stream. The flow simply continues dur- 
ing the day and stops at night. 


10830. That is why you filter it/—Yes. 


10831. (Sir Michael Foster.) But it is regular, so far? 
—It is fairly regular during the day. 

10832. (Major-General Carey.) How do you regulate 
it?—_We have no means of regulating it, only our out- 
put is a fairly regular one, and, therefore, the outflow 
from the earth tanks is equally regular. 


10833. It is accidental that it is so?—We have no 
control by way of filters or anything of that sort over 
it. It is just the natural flow as we make the effluent 
during the day. 


10834. (Colonel Harding.) In order to regulate the flow 
you have recently introduced storage tanks +—That is 
60. 
10835. Was that at the desire of the Corporation of 
Leeds?—Yes, we placed ourselves in their hands, and 
agreed to do anything they wished us to do. 


10836. And you put also an inspection chamber, did 
you not ?—Yes. 

10837. (Chairman.) From your own knowledge, would 
you be prepared to think that manufacturers would be 
willing to adopt means for the removing of suspended 
solids or of grease from the trade refuse before it. was 
allowed to discharge into the sewers ?—Well, I consider 
that now manufacturers are far more amenable to reason 
in this matter than they were. I believe it has been 
found that it does not pay to kick against the pricks of 
the law in the matter, and that, so far as my own know- 
ledge of many manufacturers in our district goes, they 
show a far greater disposition to fall into line in this 
matter. 

10838. (Sir Michael Foster.) By reasonable, you mean 
such conditions as would not interfere too much with 
‘their profit 7—Exactly. 

10839. (Chairman.) When a local authority refuses to 
allow trade refuse to go into the sewers, do you think 
there should be some tribunal other than the Law 
Courts to whom an appeal could be made ?—I certainly 
think so. 


10840. Have you any suggestion to make as to what 
sort of tribunal that should be?—Well, we have had 
some experience ourselves of a court of law, and I am 
of opinion that that is not the best tribunal for a matter 
of this sort, and, in thinking this matter over, and 
taking into consideration the way in which we have been 
treated by the West Riding Rivers Board since we came 
into line with their views of the maitter, I am inclined 
to think that a rivers board, conducted, say, on the 
same lines as the West Riding Rivers Board, would be 
a very sensible tribunal. 

10841. You speak well of the Rivers Board ?—I 
have found the Rivers Board quite fair and reasonable, 
and I do not think that any manufacturers, if treated 
as we have been treated within the last two or tnree 
years, would have any reason to complain. 


10842. Do you think ithat manufacturers ought to be 
required to pay a special rate or charge when they are 
allowed to connect with the sewers ?—-Where some ex- 
pense ‘has been incurred, and is being incurred for re- 
moving, say, the solid matter from the effluent, I 
scarcely think it is faix to expect them to pay any ad- 
ditional rates over and above the ordinary local rates, 
but where no treatment at all is carried on I certainly 
think it is only right and fair that an extra payment 
should be demanded. : 

10845. Could you tell us at all what the difficulties 
are that the manufacturer uswally meets with in dealing 
with local authorities, and what reasons would generally 
be advanced by the local authorities for refusing to allow 
trade refuse to go into the sewers? —Well, so far ais 
Leeds is concerned, we have found the authorities very 
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reasonable in their requirements, and we ourselves have 
not had any ditticulty placed in our way, so long as we 
conform to certain reasonable stipulations, such as the 
maintenances of a reguiar flew: we have had uo diffi. 
culty with them. 

10844. (Sir Michael Foster.) But you said during the 
last two or three years /—Yes. 

10845. Do I understand you had some difficulties be- 
fore?—Well, it is only during the last two or three 
years that we have absolutely completed all our 
arrangements at all our works, and that is my reason 
for saying during the last two or three years. 


10846. But you had some difficulties previous to that? 
—Well, prior to that, ike a good many other manu- 
facturers, we certaimly did not like to pay money down, 
incur a lot of expense, when, at the end of that ex- 
pense, we were not sure of satisfying the authorities. 
That was our position then; the authorities did not 
seem to know exactly what they required, and, owing 
to that uncertainty, we felt disinchimed to incur any 
great expense. 

10847. That really was your difficulty?—That was 
our difficulty. 

10848. With the local authority ?—That is so. 

10849. Then, in your opinion, the local authorities did 
not know their own minds ’—To a large extent, that was 
60. 

10850. (Major-General Carey.) What requirements are 
made now by the local authority ?—The requirements 
now are chiefly that you shall get your effluent as 
reasonably clean as you possibly can without —— 

10851. (Six Michael Foster.) By clean you mean free 
from suspended solids ?—Free from suspended solids, 
and the maintenance of a regular flow. I think those 
are the two great conditions in connection with the 
local authorities. 


10852. (Major-General Carey.) And is your effluent in- 
spected by the Leeds authorities /—Periodically. 
_ 10853. Before it enters the sewer ?—Periodically, it is 
inspected by their inspectors. We have catch buckets 
for them to come and inspect themselves at any time, 
and the chamber is under their control. It is locked, 
and the key kept by them, and the controlling valve 
is also under the lock and key of their inspector. But — 
we have found them very reasonable. For instance, 
not very long since, we found that the check valve was 
scarcely open wide enough, and the consequence was 
that we were seriously flooded one time, and, upon 
calling the inspector's attention to it, he admitted that 
it was perhaps hardly open sufliciently, and he just 
opened the valve a little wider, and since then we have 
had no trouble. 


10854. Is that expression “reasonably clean” defined © 
in any way; how do you know when it is reasonably 
clean ?—Well, I use the words advisedly, because there 
are so many different kinds of manufacturers’ effiuent, 
and, I think at first from our own experience, the 
local authorities, as well as the Rivers Board, laid 
down a law which should apply to every class of manu- 
facturer, and I think that this was found not to work 
very equitably. It was found impossible, I believe, to 
so frame a standard that should apply to every kind of 
effluent, and since then they have according to the kind 
of effluent, and according to the special circumstances, 
met the manufacturer, I think, in a very fair and reason- 
able spirit, and they are willing to take effluent now 
which is judged according to circumstances and accord- 
ing to the class of effluent which that particular trade 
will make. ' 


10855. Do you know when you have passed the effluent 
down. to the sewers that it is reasonably clean, or that it 
will satisfy the requirements ?—Yes, of course we can — 
see, and we do periodically take glasses and make 
sample tests to see how the effluent is for the time being. 


10856. (Chairman.) What would be the effect on the 
flow of the water in streams if the trade refuse were 
diverted from them into the public sewers, and would 
you consider that any alteration of the law is desirable 
so as to permit the abstraction of dirty water from 
the streams ?—Well, speaking for, say, the Meanwood 
beck in particular and the Leeds district generally, 
T should say that there would be a considerable cur- 
tailment of the water in the streams if it were not 
returned, but so far as we know, I believe that it 
would be almost impossible. The water rights of the 
Aire and Calder Navigation, I believe, claim the whole 
of the watershed of our district, and when the local 
authorities and the West Riding Rivers Board took 
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this matter up very strongly a few years ago about 
treating the effluent, we had a notice very promptly 
from the Aire and Valder Navigation, threatening us 
with all sorts of divers threats of law proceedings 
if we took any water from the stream and did not 
return it. 


10857. Then you would consider that the water must 
be returned to the stream?—I fail to see how you 
could possibly do otherwise. 


10858. (Sir Michael Foster.) What occurs to the 
water when you take it from the Meanwood beck; 
is it pretty pure?—It is fairly clean water, yes; it 
is fairly clean water. 

10859. (Colonel Harding.) Your experience in this 
matter is limited to the trade effluent from tanneries ?— 
Exactly. 


10860. And tanning is one of the important trades 
of your city ?—Yes. 

10861. And at that Meanwood beck there is quite 
a number of tanneries f—Yes. 


10862. Of course, where a tanner can get permis- 
sion to turn his trade effluent into a sewer the thing 
is comparatively easy P—Yes. 

10865. You then have simply to take out solids, and al- 
though the effluent which would pour into the sewer 
is really still very foul, it is an effluent somewhat of 
the same character as domestic sewage, which can 
be dealt with wholesale by the local authority ?>—Yes. 


10864. But your evidence has been interesting as 
showing that even in a place where the local authority 
is perfectly willing, under reasonable conditions, to 
receive effluent into its sewers, manufacturers can- 
not always turn it into the sewers because of the 
rights of navigations and riparian owners ?—Yes. 


10865. In your case it would be rather interesting to 
have known exactly the condition of purification te 
- which you brought your effluent at the Meanwood 
works after passing it through the settling tanks, and 
through the filters. You have not brought with you 
any sample, have you?—TI have no sample with me. 


10866. I have not had the opportunity of seeing 
your works lately; can you give us any idea of the 
condition of that effluent when you turn it into the 
stream? Now, for instance, is it fairly clear from 
solids ?—It is very clear indeed from solids. 


10867. Then to what extent is it discoloured ?—It 
varies just a little; but taking it on the average it 
is very light, what you might term, say, claret watered 
down with about three parts of water and one part 
of claret; that would give you about the average colour 
of our effluent. 

10868. You have not had any analyses made, I feel 
gure, to ascertain the amount of dissec’ ed impurity ?— 
Not ourselves. 


10869. (Sir Michael Foster.) Have any been made at 
places ?—Yes, by Dr. Wilson. 

10870. (Colonel Harding.) By the Rivers Board ?— 
The Rivers Board, I believe, make periodical analyses. 

10871. You are quite conscious that it is very far 
from being what it ought to be, being turned into a 
stream ?—That is so. 

10872. But you have found the Rivers Board so far 
reasonable that now that you have purified it to that 
extent they are not pressing you to do anything more 
at present ?—Not at present: Dr. Wilson has brought 
it to my mind that he would like another filter bed 
put down; but we are in this position: our lease has 
two years to run, and although we have made over- 
tures for a new lease we have not heen successful 
so far, and pending what may be done with respect to 


a new lease, I have advised Dr. Wilson that in the . 


event of a new lease being made we will put another 
filter bed down at once. 

10873. Then are you now treating the whole of the 
hedéne through the filters?—The whole of the effluent 
goes through the filter beds. 

10874. Are you, at liberty to tell the Commission 
at what cost you accomplish that result?—Yes. I have 
the particulars with me. ‘With respect to Meanwood, 
the total cost of the settling tanks and filter beds is 
about £560, and ‘the annual labour cost is about £150. 


10875. Yours is a considerable tannery, is it not ?—— 
Yes 


10876. What is the volume of your flowP—It is My. J. Bruce. 


about 20,000 gallons per day on the average. 


10877. Then, I suppose I may take it you are of 7 


opinion from your experience that in a tannery of 
the importance of yours this work can be carried 
out to the extent that you have carried 1t out without 
ruinous consequences to the trade?—I certainly think 
sO. 


10878. (Sir Michael Foster.) You have plenty of land 
there, have youP—~We have just enough land for 
another filter bed. I should point this out, and that 
is, that we are rather fortunately situated, because 
the whole of our effluent flows by natural gravita- 
tion. Were it not so, we should have been compelled, 
of course, to have put down a pumping apparatus, which 
would have naturally increased the first cost; but al- 
lowing even for a pumping apparatus, I certainly 
think that the prime cost is not ruinous for the size 
of a tannery, and of a business, such as ours. 


10879. The addition of a new filter would make you 
not work your present filters so hard as you do at pre- 
sent, I suppose ?—That is so; they would get an addi- 
tional rest. 


10880. It is not to have a second filtration passing 
through the new bed after it has come out of tke 
old bed?—That would enable us to pass it through 
two beds instead of through one only, as at present. 


10881. That is what you are proposing to do?—That 
is So. 

10882. (Colonel Harding.) Then, recapitulating your 
evidence, you tell us, from your experience of the 
tanning trade, that you believe it to be quite prac- 
ticable, within reasonable limits of cost, to satisfy 
the requirements of the local authority receiving your 
effluents into the sewers, and also you think it pos- 
sible—within practicable limits, of course—to so far 
improve the effluent that it is possible to receive it 
into a stream which is not used for drinking purposes ? 
—I certainly think so. 

10883. (Chairman.) May I ask you whether you know 
whether your effluent has ever been analysed bac- 
teriologically ? 

10884. (Colonel Harding.) I think I can answer that 
question. I do not think it hasbeen analysed baw- 


teriologically, but very frequently from a chemica) 
point of view by the Rivers Board. 


10885. (Chairman.) I was only wondering whether 
anthrax had ever been found. 


10886. (Colonel Harding.) I do not think there has 
been any investigation for anthrax, as far as I know? 
—We have never had a case of anthrax at our tan- 
nery—never. 


10887. (Professor Ramsay.) Might I ask whether you 
turn away much spent tan in your effluent ?—No Swi 
forms a very small proportion of our effluent—the old 
tanning. 


10888. Then, do you find much trouble with the 
sludge in your filters?—No, the older they get they 
silt up, and we have to clean them out very much 
oftener than we did at first. 


10889. Does the tan get through your filters? Of 
course you do not lose much tan liquor, but do you 
ever test the effluent for it?—The tanning, what 
small portion does find its way into our effluent, un- 
fortunately colours the whole of the effluent, and our 
main difficulty at the present time is the colour of 
the effluent. 


10890. I was just thinking it might not have a bad 
effect on the sewage, because if tan liquor mixes with 
ordinary domestic sewage, it might very well produce 
ap. insoluble compound when it reaches the works. If it 
does get into the sewage works it comes into contact 
with the albuminoid matter of the ordinary sewage o 
the district, and would produce an insoluble pre- 
cipitate and remove a considerable amount of albu 
minoid matter?—The tan liquor of the effluent will 
not form more than 5 per cent. of our volume, 


10891. (Major-General Carey.) How do you dispose of 
the sludge ?—The farmers carry it away ; we give it to 
them for the carting away. 

10892. (Chairman.) I suppose you give it to them ; 
they do not buy it?—No, we tried in the first place te 
sell it, but we found they would not fetch it away to 
buy it, and so we gave it to them. 
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10893. And are they always willing to carry it. away? 
—Oh, yes, whenever it is in a suitable condition for 
carrying purposes, they are very glad to fetoh it. 

10894. Might I just ask you whether you take any pre- 
sautions about anthrax ?—Well, we do not deal with the 
slass of hide in which anthrax is found, so that we have 
no difficulty whatever in that matter. All cur hides are 
fresh market hides. 

10895. (Sir Michael Foster.) You prepare the sludge 
for the farmers, do you?—Only that we pump the 
sludge into rough tanks, and then it simply dries in 
the open air, and they fetch it away immediately it is 
fit to cart away. 


10896. Would a very large addition to your outlay and 
annual expenditure for preparing your effluent become 
unreasonable ?—Yes, it might very easily become un- 
reasonable. Of course, we are fortunately situated as 
far as land is concerned. Some of the tanyards lower 
down are not so well situated as we are. For instance, I 
believe at some of the tanyards it would be impossible 
for them to find room for earth tanks, so that the special 
circumstances surrounding our own case should be borne 
in mind in that particular way. 


10897. (Colonel Harding.) On the other hand, some of 
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10902. (Chairman.) You are Mr. Enoch Butterworth, 
trading as David Butterworth and Co., manufacturers 
of fancy flannels, tennis clothes, etc., at Andrew Mill, 
Greenfield, in the parish of Saddleworth and .ccunty 
of Yorkshire ?—I am. 


10903. Could you tell me whether the water used in 
your works is taken from a stream or not?—No, the 
water we use for dyeing and finishing is a clean supply, 
a special supply. 

10904. And therefore there is no obligation on you to 
return it to any stream ?—No. 


10905. (Sir Michael Foster.) None of it?—None of it. 

10906. (Chairman.) Your effluent is composeil of 
waste water from wool scouring, dyeing, and finishing ? 
—Yes. 

10907. And it is estimated to average about 10,000 
gallons a day ?—Yes.° 


10908. What do you do to the effiuent ; do you treat 
it in any way ?—We have a tank under the floor, a re- 
ceiving tank, to collect the dye water, the finishing 
water, the effluents. Then we pump it into two large 
tanks ; each tank will hold about one day’s effluent. We. 
treat it with lime and alumino ferric. Here is a sample 
of the crude effluent; here is a sample that has been 
treated. We treat it with lime and alumino ferric as a 
precipitant, and it throws it down in this form. There 
it is. That has been treated. Then we pass it over a 
filter and run it into the stream in that form. (Produces 
samples vn bottles.) 


10909. (Sir Michael Foster.) What kind of a filter ?— 
A filter composed of clinkers and breeze; it is really 
broken coke and fine sand. 


10910. What are the main impurities of the effluent 
before treatment ?—Before treatment, this will be what 
we call seak. It will be soap, alkali, some little acid, 
and dye waters. 


10911. Is the reaction strongly acid ?—No, itis not very 
strongly acid. 


10912. (Professor Ramsay.) Do you recover soap? 
(Colonel Harding) Do you recover oils ?—No, we do not 
recover anything. It is under consideration at the pre- 
sent time. 


10913-14. Is it not usual to recover grease from 

effluents such as yours ?—It is in large works, but it will 
not pay for small manufacturers. 
_ 10915. And where the grease is recovered the effluent 
is usually treated by sulphuric acid, is it not ?—Yes, but 
it is not supposed to be generally satisfactory hecause 
ot the acidity. There is no standard of purity. 

10916. Then in this case is the final effluent from your 
treatment neutral ?—It is pretty neutral. 


10917. And the bottle which you show us seems very 
clear ?—Yes. 

10918. Is that really a fair sample of what you turn 
out ?—Yes, on an average it is about that. 


10919. (Sir Michael Foster.) It could not be much 
better than that in appearance, could it ?—There is some 
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the tanneries, where the difficulty arises, have the ad-. 
vantage of drawing water from wells ; they are enabled. 
to turn part of their effluent into the sewers ?—Into the: 
sewers, yes, and it will be my desire, provided we take a. 
new lease, to suggest to Mr. Nickols that we sink a well | 
in our own yard to enable us to put our effluent into- 
the sewers. In my opinion that would do away with a. 
great deal of difficulty. Sate 


10898. There is just another little point which occurs. 
tome. It would be of advantage, would it not, for any 
manufacturer as far as possible to keep the volume of 
his foul water as small as possible, and therefore he» 
ought to withdraw from it, for instance, condensed water 
from his engines ?—Exactly. 


10899. Whereas in many cases these things all mix 
together, and go to the stream ?—That is so. 


10900. (Sir Michael Foster.) Is it so in your case ?—We- 
do take all ours ; condensed water does not go into the 
effluent at all, we try to keep the efluent within as small 
a compass as we reasonably can. 


10901. (Dr. Burn Russell.) Are all your works under’ 
the Rivers Board ?—Yes, they are all under the West. 
Riding Rivers Board. 


called ; and Examined. 


little in it, not much; there is some little left, but it is- 
the cost ; it is rather costly. 

10920. (Colonel Harding.) Have you satisfied the West: 
Riding Rivers Board ?—Oh, yes, we can satisfy them,.- 
but we cannot satisfy ourselves; it is a tax upon our. 
industry. : 


10921. Are you dealing with the whole of the effluent ?: 
—Yes. 


10922. Can you tell us at what cost you are dealing; 
with it, if you are at liberty to do so?—The chemicals. 
cost us about 7s. 6d. per week, and if I recollect 75 per 
cent. on the cost of our plant, £350. That would be 
about 10s. per week, and we are rated upon these works 
at about £10; that would be 9d. per week ;. the cost: of: 
pumping the sewage from the pit into the tanks is 
about 2s. 6d. per week, and the attendance I estimate at 
about 5s., so that will total £1s 5s. 9d. per week. 

10923. To deal with the whole of your effluent ?—— 
Yes, that will be 60,000 gallons per week. 

10924. Did I understand you to say that that was- 
ruinous ?—Well, it works out this way, that it is 7s. 6d. 
per cent. on our turnover. 

10925. Oue-third of 1 per cent. ?—Yes. Ii is 7s. 6d. 
per cent. on our turnover. 

10926. But do you not think that even at that limit. 
a manufacturer ought to be able to make the necessary 
sacrifices te purify his effluent?—He probably eenld- 
manage, but still he would be much better if the cust. 
rould be lessened. - It is costing rather too much. 

10927. (Chairman.) How long has your present system. 
been going on?—I have been working for about three~ 
years. 

10928. And has the filter cost you much to keep in: 
order ?—Yes, we are fast with our sludge. Here is a. 
sample of our magma, if you care to open it and see it. . 
We cannot get rid of our magma. 

10929. And you cannot get rid of your sludge ?—No. 

10930. What do you do with it?—We have it tipped 
on a large heap. The Council will not have it. They 
will not find us a tip for it ; the farmers will not have it. 


10931. (Sir Michael Foster.) You cannot persuade the- 
farmers that it is good for their fields ?—No. 

10932. (Major-General Carey.) Do you dig it in?—No. 

10933. Is it combustible?—No. Would you like to- 
see it ? 

10934. I was thinking there was a good deal of grease- 
in it?—There is grease in it, but I do not know in what 
form; perhaps you professors could tell me in what. 
form it is. 

10935. (Sir Michael Foster.) You have not tempted 
any of the farmers to make any experiments with it ?— 
They have tried it. 

10936. (Colonel Harding:) Have you tried to burn it? 
It takes coal to burn it. 

10937. It might be worth while to test as to its value: 
as a fuel by mixing it with coal+—We have tried it. 
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as will interfere with the purification of the sewage?— yy. F, 
I could not suggest anything for a small man, because Butterworth. 
he would not damage them in any way. Anything a 


10938. Do you not think it has any fuel value ?— 
Not until it is very dry, and it takes coal to dry it. 


10959. It would not be worth while to press it into a 


‘sort of cake ’—If we did that we might as well put our 
recovery plant down complete. 


10940. How much lime and alumino-ferric do you 
use per thousand gallons ?—We use about half a hundred- 
weight of alumino-ferric per day, and about a quarter 
hundredweight of lime. There is a large percentage of 
lime in that. 


10941. You have no arrangement for artificial drying ; 

you have no waste heap of any kind ?—No, we have not. 

_ 10942. What is the nature of the soil about your 
~works ?—Clay. 

10943. How do you light your works ?—With gas. 

__ 10944. Can you not make gas enough from your 
‘sludge to light your works?—I wish you would show 
us how. 

10945. If you dried it and distilled it, you could per- 
haps burn it?~Yes. I say it will burn if you dry it 
very hard, but our district is not a very dry district ; 
we cannot dry it. 

10946. (Sir Michael Foster.) What is the streaza into 
which you throw ; is it alarge stream, or a little stream ? 
—No, it is only a small stream. It varies very much 
acording to the season. 

‘10947. (Major-General Carey.) Why are you not satis- 
‘fied with the effluent ?—We are quite satisfied with the 
effluent, but we are not satisfied with the cost of pro- 
ducing it. 

10948. (Colonel Harding.) You did not give us the 
capital cost of your plant; you gave us the cost of 
-working ?—£350. 

10949. That was the capital cost —Yes, not including 
“the cost of the land. The cost of erection was £350. 


10950. You had the land, I suppose P—Yes. 


10951. And your interesting evidence amounts to this, 
‘that in your particular trade you have found it possible 
‘to so purify your trade wastes as to satisfy the Rivers 
Boards at a cost of £350 for capital, and at an annual 
-cost of one-third of 1 per cent. P—-That it so. 

10952. (Sir Michael Foster.) There are no sewers, I 
*suppose, into which you could discharge your effluent ?— 
Yes, but the Council did not. calculate upon mills turning 
in when they made their sewers. 


_ 10953. And the sewers as at present constructed are 
too small ?—-They are too small. 


10954. Is that the reason why you have not passed 
your effluents into the sewers ?—We asked them before 
we erected our filters. Of course, they give us the same 
answer as the others, that they were not calculated to 
take the mill effluent. 


10955. Not calculated by size?—By size. 


10956. Not on acount of the nature of the effiuent, 
but simply of the volume ?—No; the volume. 


10957. (Chairman.) Then I understand that you con- 
‘sider that the authorities ought to allow you to use a 
public tip for your sludge ?—I do. 

10958. And also that you ought not to be rated on 
your outfall works ?—I think that is very unfair. 


10959. And you consider, generally speaking, that the 
law ought to be altered so. as to give manufacturers 
greater rights than at present to connect with the 
sewers ?—Only for a small manufacturer. 


10860. (Sir Michacl Foster.) Because he simply does 
less damage ?—He does less damage, and most of them 
would not have capital sufficient to put down a plant. 


_ 10961. And if the small manufacturer had greater 
‘powers to turn his refuse into the sewer, do you consider 
that there ought to be any further safeguards to secure 
‘that the refuse shall be delivered in such a condition, 
and in such regular quantities, as that it would not 
interfere with the purificatjon of the sewage ?—Well, in 
Small ones you would not require such restrictions, but 
it would be a breach of riparian ownership if they were 
sallowed to, and I think there ought to be some considera- 
tion paid to riparian ownerships below. 

10962. Would your experience enable you to give us 
‘any idea of what you think the best kind of safeguards 
should be ?—In turning in. 

10955. The best sort of safeguard for preventing the 
‘trade refuse getting into the sewers in such a condition 
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them. It is tne larger ones that would damage. 


10964. There is a question of the regularity of the 
supply P—Yes. 


_ 10965. Now do you think measures should be insisted 
upon for ensuring a greater regularity of the flow turned 
into the sewer ?—Thaf is so. 


70966. By conktructing a receiving tank ?—Yes, a 
receiving tank. 


10967. And you think that that might very justly 
be insisted upon ?—I think so. 


10968. In the case of large manufacturers only ?—In 
the case of large manufacturers only; small manufac- 
turers would not damage the outfall works of an urban 
or arural council, neither as to quality nor quantity. 

10969. (Chairman.) Do you think the manufacturers 
would be prepared to adopt means to remove solids and 
grease ?—Yes, if they knew what to do with it when they 
had taken it out; they are stuck with it at present. 

10970. Do you yourselves try to recover any part of 
the refuse for use?—We have a scheme on hand now, 
a combination of manufacturers. We are intending to 
combine ourselves for the recovery of fats, but we can- 
not satisfy ourselves yet as to what standard of purity 
the Rivers Board would require from us, or how to go 
about it. 

10971. (Sir Michael Foster.) You cannot satisfy your- 
selves; do you mean that the Rivers Board are unable to 
tell you?—They are unable to tell us, and we have not 
yet formed ourselves; we have had two meetings 
already—21 millowners. 

10972. And you have not yet settled upon what you 
consider an adequate process -—We have not. 

10975. (Colonel Harding.) Are those mill owners per- 
conally in the same business as yourself ?—Practically. 

10974. And turning out effluents which could be 
treated in this way, which you have explained ?—They 
could not all get them quite as good as that, because of 
the amount of dye water. 

10975. With that exception they could?—Our dye 
water will average about six per cent. 

10976. (Sir Michael Foster.) This is a small relative 
quantity ?—It is a very small relative quantity; six per 
éent. of dye water; the more dye water you have, the 
worse it is, of course, to treat. 

10977. You said that you have so little dye water ?— 
Our goods are of a light colour, because we use very 
much white material. 

10978. And that puts you under very favourable cir- 
ctumstances ?>—Yes. 

10979. (Major-General Carey.) Have those effluents 
ever been analysed ?—These samples have not. 

10980. No, but the effluents from the tanks ?—They 
have taken samples for the West Riding Rivers Board ; 
they have not reported to us in detail. 

10981. You have not analysed them yourselves ?— 
They have not reported to us officially; Dr. Wilson 
told us our effluents were practically neutral. 

10982. (Colonel Harding.) Then anyway the Rivers 
Board is not pressing your firm to do anything more than 
you are doing ?—Oh, they are quite satisfied. 

10983. They are quite satisfied ?—Yes. 

10984. What is the difficulty in the way of the 21 
manufacturers doing the same in either a joint works 
or at separate works?—We cannot have joint works, 
not to filter jointly; we could have a joint scheme for 
recovery. 

10985. For recovery, but not for filtration ?—But not 
for filtration. 

10986. Then what is the difficulty in the way of other 
manufacturers on your stream doing what you are doing ? 
—In one or two cases the difficulty is shortness of room. 


10987. They have no land %—No. 


10988. But would it not be possible for two or three 
of them, at all events, to combine for the purpose of 
carrying out this filtration and settlement *—Well, in 
one case riparian ownership would step in; they 
would have to pass the mill-owner below, and it 
would be a loss of power. 
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10989. What are the names, may I ask, of the two 
large firms on your stream that you refer to?—One 
is Greenfield Mills Company, Limited, cotton-waste 
bleachers for the War Office ; I presume it is intended 
for gun-cotton; and the other is Butterworths, of 
Junction ; they are printers. It seems impossible for 
the Greenfield Mill Co. to purify their large volume. 

10990. Then are we to take it that this association 
is being formed for the purpose of endeavouring to find 
a solution to the difficulty ?—In the woollen, but not 
in these large volumes (the Greenfield Mill Company 
and Butterworths). 

10991. (Sir Michael Foster.) They do not enter into 
this combination?—They are not entering into our 
combination at all. 


10992. (Colonel Harding.) So far as you know, are 
they doing anything to try and satisfy the Rivers 
Board ?—Yes; they are doing all they can. Still, 
their effluent, when they have done their best with it, 
is certainly bad. 

10993. But possibly they simply settle, and do not 
filter?—They have three or four acres of filters or 
tanks. 

10994. Is it recent work which they have carrie& 
out under pressure from the Rivers Board ?—Yes. 


10995. Are the works in full operation +~Yes. 


10996. You have no personal knowledge as to 
whether they satisfy the board or not?—I do not 
think they are doing; the board have no standard of 
purity. If you could recommend some standard of 
purity we could all, perhaps, satisfy them. 


10997. But has a standard of purity been settled in 
your case ?—No. 


10998. Nevertheless, without such standard, you 
see they are apparently satisfied with what you are 
doing ?—Yes: they may be satisfied, but we are not, 
because ot wie iost. It would reduce the cost a 
little if we could allow a little more to go. 


10999. (Chairman.) Do you think that there ought 
to be a tribunal to whom an appeal could be made 
if the local authority refused to allow trade refuse 
to go into the sewers?—No; I do not think so; only 
in very special cases. 


11000. (Six Michael Foster.) You think it is better 
to settle disputes at a court of law ?-—Yes. 


11001. You prefer that method?—Yes, I should 
prefer an arbitration before taking it to the High 
Court; but if the local bench or the local judge could 
not settle it, then I should say settle it by arbitration. 
The High Court is rather an expensive luxury. 


11002. (Chairman.) And do you consider manufac- 
turers should be required to pay a special rate when 
they are allowed to connect with the sewers ?—Yes, if 
they are freed from cost of chemicals or of special 
appliances. I have made some inquiries from the next 
mill-owners in the Mossley Corporation district. There 
are two or three mill-owners which turn direct 
into the sewers, and I believe they pay £40 per annum 
tor the privilege; they turn it in in its crude form. 

11003. What are the reasons mostly given by local 
authorities for refusing to allow trade refuse to go 
into the sewers?—I can only speak for our own; that 
the sewers were not calculated to take mill effluents 
because of their size, their capacity. 


11004. They are not big enough ?—Not big enough. 
11005. Are there any particular difficulties that you 
know of that a manufacturer usually meets with in 


dealing with local authorities?—No; there are no 
special difficulties. 


11006. (Sir Michael Foster.) But the want of a 
standard, I understood, you considered a difficulty ? 


—Are you now referring to the local authority or the 
Rivers Board ? 


11007. (Chairman.) I mean the local authorities — 
Well, I. do not think there is 
much difficulty, because they put it very plainly ; 
their sewers are not calculated to take mill effluents. 
The difficulty with the Rivers Board is that they have 
neither standard of purity for suspended matter nor 
standard of purity as to acidity. 


11008. (Sir Michael Foster.) You prefer a general 
standard which would be applicable to all, irrespec- 
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tive of their individual circumstances, rather than 
that each case should be judged on its own circum- 
stances ?—We should prefer a general standard. 


11009. (Colonel Harding.) Are you quite sure that 
a general standard of that kind would help you; 
would it not be necessary for a Rivers Board making 
a standard, if they thought wise to do so, to name a 
standard which would be so high that it might in- 
volve you in greater cost than if there were no 
standard? Are you quite wise in pressing a Rivers 
Board to name a standard%—I think so. If you 
adopted a standard, you would not adopt one of those 
standards (referring to sample); it would be better 
for us. 


11010. If the standard were a higher standard thar 
you have now reached ?—Well, you could not pos- 
sibly get one, I think, above that sample. 

11011. (Chairman.) What would be the effect upon 
the flow of water in streams if trade refuse were diverted 
from them into the public sewers; and would you 
consider any alteration in the law which would permi: 
of the abstraction of dirty water from the streams is 
desirable 7—If the dirty water were abstracted from 
the streams the streams would be very much reduced, 
particularly in the summer time; there would be 
very little water left in the dry season. 

11011.* (Sir Michael Foster.) Is the stream into 
wnich you discharge your effluent a fairly clean 
stream, cr already somewhat defiled ?—Oh, it is very 
much po:luted by those 400,000 gallons. 


11012. (Chairman.) Is the 400,000 gallons that you 
speak of the first pollution on the stream ?—Yes, the 
first on the stream. 

11015. (Professor Ramsay.) Is it dye water ?— 
Bleach water from the bleach waste in preparing it for 
gun-cotton. : 

11014. (Chairman.) And what sort of size is the 
stream at the point where this first pollution takes 
place of the 400,000 gallons?—Well, I can hardly 
answer that; but we get 932,000 gallons per day 
compensation water when they have it, but last sum- 
mer they failed to send it; the reserve was absolutely 
empty. 

11015. Then the stream would be quite small ?—In 
the summer months it is very small; a child might 
very easily walk across it. 


11016. (Dr. Burn Russell.) Do you pass that clear 
effluent that is on the table into this foul stream: ?— 
Yes. 


11017. And is this foul stream under the jurisdiction 
of the same Rivers Board ?~Yes, the same. That is: 
where we think there is a gerat injustice; ours 
going in so clean, the others going down so polluted ; 
we are actually doing all we know. 


11018. (Colonel Harding.) But did we not gather 
from you just now that the Rivers Board are pressing 
the manufacturers above you ?—They are pressing. 


11019. And that they were carrying out some works? 
—They are working daily at them. 


11020. So that there is a prospect of the stream — 
above you being gradually improved ?—Some little,. 
not much. 


11021. (Dr. Burn Russell.) How long have you been 
passing that clean effluent into the stream ?~Ever 
sinse we started the filters. 

11022. How long?—Three years to 34 years. 


11023. And during that time has there been any — 
substantial improvement in the quality of the stream? — 
—There is only this one firm above us polluting; we 
are the second taking. 


11024. But during the three years you have been 
sending this clear effluent the brook has been uniformly — 
polluted ?—Yes, there has been very little change with 
the Greenfield Mills Company. 


11025. What makes you so hopeless about the Green- 
field Milis Co. ?-The nature of the effluent. 


11026. You do not think it is practicable to do it 
at all?—No; not to this standard. 


11027. Then you are setting a standard, so far as 
this brook is concerned?—I am setting a standard 
for ourselves. 
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11028. (Sir Michael Foster.) Yes; your view is that 
the standard which is possible for the works above you 
should be accepted as your standard?—In all fair- 
ness it ought to be. 

11029. (Colonel Harding.) Do you really think that 
it is not practicable for them at any cost to purify 
their effluent?—To do 


11030. At any cost, is it not possible to be done? 
—It would be prohibitive ; they would have to stop. 
11031. The cost would be so great ?—So great. 


11032. Have you gone into the matter yourself ?— 
It is the nature of the effluent—caustic, soap, and 
grease ; it is a peculiar effluent. 

11033. Is it not possible to treat it chemically so 
as to gradually improve it?—Well, from our own 
little experiments in our laboratory, we do not think it 
is possible commercially to do it. 

11034. (Sir Michael Foster.) You have made some 
experiments with your effluents, have you?—Yes; we 
have tried the action. 


11035. (Dr. Burn Russell.) You say there is 6 per 
cent. of dye water in your discharge ?—In ours, yes. 


11036. Then to what extent does that contribute to 
the difficulty in treating your total discharge ?—I 
hardly follow you there. 


11037. You allow your dye water to mingle with 
the total of your discharge before you deal with it at 
all ?—Yes. 


11038. Well, to what extent does the presence of this 

dye water add to the cost of producing such a clear 
effluent as that?—It is the alkaline and analine dyes 
which are rather hard to precipitate. 


11039. Could you not deal with the dye water apart? 
—No. 


11040. You cannot ?—No. 


11041. What is the difficulty ?—The construction of 
the works; the collecting of it. 

11042. Does that apply to the other manufacturers of 
whose discharge this dye water constitutes a much larger 
proportion ?—-I could not answer that. I do not know 
the construction and the nature of their works. 

11043. That seems to point to the advantage the manu- 
facturer himself has owing to his intimate knowledge 
of the constitution of his discharge in dealing with n 
economically ?—I daresay it is some advantage. 


11044. But still, you do not in the construction of 
your works think that you could advantageously deal 
with this element of dye water without allowing it to 
mingle with the total discharge, and increase the diffi- 
culty of dealing with the whole quantity ?—No, the con- 
struction of our works would not allow it. 


11045. Are those 21 manufacturens near each other so 
that they can with facility combine ?—No; Saddleworth 





is very scattered; the mills are very far apart in some 
cases. 


11046. Then did you propose to run the discharge of 
all these 21 manufacturers together?—We proposed to 
collect the magma, the solids from each mill, and put 
a central works down for pressing. 

11047. To utilise it?—To utilise the fats. 


11048. To put the whole lot together so as to get any 
commercial advantage that was to be had?—That is so. 


11049. (Colonel Harding.) Then any way they would 
have the seak tanks and keep out as much grease as pos- 
sible ?—They would have to extract all the grease they 
could in that case. 

11050. Do you know any process by an inventor, Mr. 
Turner, by which it is alleged a large proportion of 
grease can be extracted?—Yes. We had an interview 
with him last Monday week ; the whole of the manufac- 
turers in the district. 

11051. Are you likely to experiment in that direction ? 
—The effluent is largely on the acid side. 

11052. But it would not be a prohibitive cost to treat 
with alkali and a settling tank ?—So they argue, but the 
cost then would take away all the profit. If there was 
any it would take it away—the cost in second treatment. 

11053. (Sir Michael Foster.) I forget whether you 
told us the nature of the filter through which you pass 
your effluent ?—It was made under Mr. Oddy’s plans, of 
Rochdale. The body is large clinckers, 4 or 5 inches 
thick ; on the top of that 3 or 4 inches of smaller size, 
and on the top again 2 or 3 inches of coke breeze, with 
some sand. 

11054. That has been working now some three years? 
—dt years. 

11055. Have you renewed it at all?—Oh, yes; we 
have renewed the breeze, the top coating. 

11056. To the depth of how many inches ?—About 
& inches. . 

11057. How many times have you renewed your bed? 
—Only once. 

11058. Only once in three years?—Only once in the 
three years have we took it up, but we have forked it 
over. 

11059. (Major-General Carey.) Do you filter con- 
tinuously through the filter ?—~Yes. 

11060. Night and day?—We are not working in the 
night. 

11051. (Sir Michael Foster.) You have just forked it 
over. There was a little clogging before you forked it 
over ?—When there is a little clogging of the coating or 
breeze on the top, and we fork it over. 

11062. How often do you fork it over ?—About once 
& week. 

11063. And with that the filter remains effective ?— 
Yes. 


Herserr A. Fostmr, called; and Examined. 


11064. (Chairman.) You are a managing director otf 

Messrs. John Foster and Son, Limited, Black Dike 
Mills, Queensbury, near Bradford, alpaca and mohair 
spinners and manufacturers, a Justice of the Peace for 
the West Riding of Yorkshire, a member of the West 
Riding of Yorkshire County Council, Vice-Chairman of 
the Manufacturing Pollutions Committee of the West 
Riding of Yorkshire Rivers Board, Chairman of the 
Queensbury Urban District Council, Chairman of the 
Queensbury School Board, a member of the Council of 
the Bradford Chamber of Commerce, and a member of 
the Institution of Mechanical Engineers ?—Yes. 
- 11065. How much trade effluent discharge are you pre- 
pared to speak of from your own knowledge ?—44,000 
gallons is the amount of the trade effluent which we 
deliver from our works daily—about. 


11066. Is the water from your works taken from a 
stream ?—No, it is all pumped and softened. It is 
water of considerable hardness; it varies from 12 to 
15 or 16 degrees, and we soften it all and use it for our 
“Manufacturing purposes after softening. 


11067. Then there is no question arising about your 
being bound to return it to any stream?—No. I might 
say that we are 1,100 feet above the sea level, so there 
is no stream except what comes from the top of the 

i We are at the top. 
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11068. Then where does your effluent go to?—Our 
effluent is discharged into the sewers of the Queensbury 
Urban District Council after we treat it. 


11069. In what way do you treat your effluent ?—We 
use lime and alumino ferric. The quantity varies in 
accordance with the effluent that we have to treat. 
Sometimes we use more lime or more alumino ferric in 
accordance with the dyewares which we use in our dye 
works, and in accordance with the effluent that we are 
discharging. 

11070. (Sir Michael Foster.) The constituents of the 
fluid are, I suppose, grease ?—I perhaps ought ito ex- 
plain that we have a dye works, and we have our wool 
washing. The wool washing is all treated by seak tanks 
in the usual way, and goes into the same tanks as the 
effluent from the dye works. 


11071. So that what are the main constituents of the 
effluent before treatment with the lime and the alumino 
ferric?—The water from the seak tanks, of course, as 
usual, is acid. 

11072. And still contains some fat?—Very little. 


11073. Very little P—Very lititle indeed, nothing that 
we find any trouble with. 

11074. Then is it the dyes that are the chief trouble? 
—Yes, the dyes are the chief trouble asa rule. 
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11075. (Colonel Harding.) Do we unders.and that 
previous to treating with lime and alumino ferric you 
have the seak tanks ?—Yes. 


11076. In which the liquor is treated by sulphuric 
acid ?—Yes, in the usual way. 


11077. Then it is really the liquor from the seak tanks 
which is treated with lime and the alumino ferric ?— 
Yes; along with the dye waters. : 

11078. (Sir Michael Foster.) The lime is partly for 
neutralising the acid, I suppose, and also for assisting in 
the treatment of the dye?Precipitation, yes; the 
action of alumino ferric and lime; it is better when the 
two are used together. At first we only used lime 
about a ton per million gallons, but now we use per- 
haps five or six hundredweights of alumino ferric along 
with it. 

11079. With much better results ?—With much better 
results. 

11080. (Chairman.) And do you get a large amount 
of solids ?—We gather on an average about six hundred- 
weights a day. The tanks precipitate the sludge, we 
let off the clear water from the top, the sludge goes down 
into a boiler, and we have compressed air which we blow 
into the boiler, and the sludge is then made into cake 
by means of filter presses. The weight of the cake per 
day is about six hundredweights. 


11081. And what do you do with the cake ?—The cake 
is valueless. We have had it analysed, and it is of no 
value whatever. We mix it up with soil and put it on 
the Jand. 


11082. (Sir Michael Foster.) Your own land ?—Yes. 


11083. It increases the bulk of the land, nothing 
more ?—That is about all, sir. 

11084. (Professor Ramsay.) Is the effluent colourless 
or is it still coloured with dye water ?—It is not colour- 
less. It varies in accordance with the dye wares 
that we have to use. Some dye wares are very difficult 
to treat, to get them colourless, but we have no com- 
plaint from the Urban District Council, who take our 
trade effluent into their sewage works. 


11085. Do you deliver the effluent to the sewers 
gradually or does it come in rushes ?—No, we treat the 
whole of our effluent as far as possible gradually. It 
comes in rushes into our tanks, but there is a general 
flow from the works during the day. 


11086. (Colonel Harding.) What is the nature of the 
treatment adopted by the Urban Council for the sewage 
of which this forms a part ?—It is also treated there with 
alumino ferric; the domestic sewage and the whole of 
the trade effluents that come to the District Council 
are treated by means of alumino ferric. 


11087. (Sir Michael Foster.) And no further treat- 
ment?—And filtered over the land. 


11088. How?—iIn the usual way. 


11089. (Colonel Harding.) And what is the relative 
volume of the domestic sewage treated by this Urban 
‘District Council and your trade effluent?—The volume 
of sewage of the District of Queensbury amounts to 
about 80,000 gallons per day in dry weather. We send 
‘down about 44,000 gallons a day, a brewer sends down 
‘about 6,000 gallons per day—I rather estimate that it 
‘is more than 6,000 myself, but these are the figures that 
‘were given to me. — 


11090. (Sir Michael Foster.) And the remainder is 
domestic sewage?—And the remainder is domestic 
sewage. 

11091-2. (Sir Michael Foster.) The total is 80,000 ?— 
The total is 80,000 in dry weather, and we have 44,000. 





11093. (Chairman.) You and the brewery supply 
50,000 of that P—And the brewery, yes, about 50,000. 


11094. Then less than half is domestic sewage ?— 
Yes, less than half. 


11095. And that 80,000 is ultimately treated over 
land ?—Over land. 


11096. You have had no difficulty with the local 
authority yourselves; but do you consider, generally 
«speaking, that the positioif and the rights of manu- 
facturers and the local authorities under the existing 
law are fairly defined ?—No, I do not consider that they 
are clearly defined, and I think that the local authority 
ought to be compelled to take in the trade effluents of a 
factory providing that it has had proper preliminary 
-treatment. I believe that there is no law which can 


) ROYAL COMMISSION ON SEWAGE DISPOSAL : 


compel a local authority to iake it at the present 
moment. 


11097. (Colonel Harding.) Would you compel an 
authority then even if they had not a sewer large enough 
to take it?—-Well, that opens out a great question. *) I 
consider that a local authority ought to take from ~ 
existing works the trade effluent providing it is pro- 
perly treated. 


11098. (Chairman.) Irrespective of size and amount? 
—If the amount is excessive, then I think that the 
manufacturers ought to in some measure bear some 
cost. 


11099. (Sir Michael Foster.) What do you mean by 
“excessive”? ; do you mean in proportion to the other 
supply of sewage —In proportion to the total sewage 
of the district. 

11100. (Major-General Carey.) Is not regularity of 
flow important to the local authority who has to treat 
this volume of trade water with sewage ?—Yes, I con- 
sider that it is highly necessary. 


11101. In all cases ?—It should be a steady flow in 
order that any works can do their work efficiently. 


11102. (Chairman.) Then for the kind of works such 
as yours, do you think it practicable to carry out this 
preliminary treatment, and also to turn out a regular 
flow within reasonable limits of cost?—Yes, I do. — 


11103. (Professor Ramsay.) Is there a profit made 
upon the fat extraction?—Very little; it greatly 
depends upon the class of wool that the manufacturers 
are using. Some wools have as much as 50 per cent. of 
grease in them. In the wools which we use, that is 
alpaca and mohair, there is practically no grease at 
all ; the amount of grease that we recover is merely the 
soap that we put into it to wash it. I do not suppose 
really that we make any profit at all in recovering it. 


11104. But you do not think you lose?—No; I do 
not think we do. Ithinkitisarightthingtodo. - 


11105. (Sir Michael Foster.) Would it be fair to ask 
you what is the cost of the preparation of the sewage, 
what it entails upon you ; what proportion, for instance, 
of your turn over ?—I couid not give you that straig.ix 
off, sir; but, speaking generally, I estimate that it is 
nothing which is an injustice to a manufacturer that he | 
should be called upon to treat his effluent. 


_ 11106. (Chairman.) Your trade refuse, has it always 
gone in the sewers of Queensbury may I ask ?—Well, I 
should have to go back some years to answer that ques- 
tion. We made our works for treating our trade 
effluent before the District Council had any sewage 
works of their own; and, to begin with, we actually 
treated the sewage belonging to the District Council in 
our works. It was not efficiently treated, of course, the 
same as it is is now, but still we gave it the preliminary 
settlement, and we used lime, and it was mixed along 
with out trade effluent before it went down into the 
stream. 


11107. (Sir Michael Foster.) There is a stream there, 
then ?—Yes, there is a stream. 


11108. (Chairman.) Then in your case your trade 
refuse was there before the sewers were constructed 
which now take it. I mean it was not a case of bring- 
ing it into existing sewers, but the sewers were built 
knowing that your trade refuse would come into them ? 
—Yes. 

11109. (Sir Michael Foster.) The sewage was brought 
to your works by the sewers, was it not ?—Yes, we took 
it out of one of the sewers to treat it ; it was only a small 
quantity before we got the whole district properly — 
sewered. 

11110. (Chairman.) The question did not arise with 
you of having to turn a large amount of trade refuse © 
into very small domestic sewers ?—No. 


11111. That is where the difficulty seems to me to — 
come, a large amount of trade refuse wanting to go- 
into the sewers of a local authority which are not big 
enough ?—There is certainly a difficulty, but in an- 
ordinary way, if the flow from the works is regular there 
is no need for any great difference in cost to the local 4 
authority in making their sewer large enough to begin. 
with. a 

11112. No, not if they know in time; but I mean 
where the sewers are constructed without having con- 
sidered this trade refuse, and then a new large amount 
of trade refuse wants to go into them, the difficulty 
arises at once?—I admit that is the difficulty. 
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11115. (Sir Michael Foster.) It does frequently occur, 
does it not, that the local authorities refuse to take 
the refuse because they say their sewers are too small ? 
—They may do, sir, but it has not come practically 
under my knowledge ; at least, it has not come before 
me. 


11114. (Chairman.) Do you not know of any case 
where that has happened ?—I do not for the moment. 


11115. (Sir Michael Foster.) When you took the 
sewage and treated it with your own effluent, you re- 
turned it into the stream without land treatment ?— 
To begin with. 


11116. Since then?—Since then there has been a 
large sewage works constructed, and with land treat- 
ment. 


11117. With land treatment, and then you turned 
your purified effluent into that general system ?—That is 
what we do. 

11118. (Major-General Carey.) The local authorities 
have no difficulty in treating combined sewage and trade 
refuse ?—No. 


11119. (Sir Michael Foster.) Was it tolerably success- 
ful your treatment of the sewage and your own refuse 
when you turned it into the stream, or did you pollute 
the stream ?—I could not say that it was a good effluent, 
but it was very much improved, because before it had 
no treatment whatever. 


11120. (Chairman.) Then, if I understand you 
rightly, you are inclined to think the local authorities 
ought to take trade refuse ?—If effici.ntly treated. 


11121. If it is efficiently treated, and if the flow is 
regular, they ought to face the dificulty of not having 
a sullicient existing accommodation in their sewers to 
take it?—I think that is not unfair. 


11122. And that if they have to enlarge their sewers 
or make new sewers to do it, that the manufacturer 
might be called upon to pay a portion of the cost ?—He 
might be, if he is not already, in the way of rates, pay- 
ing a very large proportion of it. In our own particular 
case we pay half the rates practically, that 1s, we pay 
7-16ths of the rates, and so all the money that is spent by 
tne local authority is, practically half of it, provided by 
us as manufacturers, and the District Council collect 
the rates from us, so my point is if a large manufacturer 
pays half the rates that he is entitled to have considera- 
tion in having sufliciently large sewers provided for 
his trade effluent. 

11123. Would you say that it was desirable to have 
any standard up to which a manufacturer might be re- 
quired to work?—No. I should say not, and, speaking 

'as a manufacturer, I should much prefer not. The 
Rivers Board or the authority that have these matters 
in hand I think are reasonable, and if an actual standard 
were fixed it would probably be worse for a manufacturer 
than having it as it is now. 

11124. In the event of the local authority and the 
manufacturer differing as to whether the manufacturer 
brought his effluent into such a condition as it might 
be turned into the sewers, would you have any body who 
could decide such a question ?—Yes, I should certainly 
prefer to have a properly constituted body to deal with 
such as either the Rivers Board or some central 
authority, which could consider and settle these 
matters at once. When I say “settle,” I mean that it 
should not go before the Local Government Board, 
and be a matter which hangs on for ever. It should 
be that it comes before a number of practical men, 
and that it is settled forthwith. ; 

11125. (Sir Michael Foster.) Did you read our interim 
report ?—I did not read it all, sir. I only read parts 
of it. 

11126. The suggestion is there made for a supreme 
rivers authority, which should be a court to decide as 

'Tapidly as possible all such questions?—I should con- 

sider that a good thing; I should have no objection 
myself as a manufacturer in going before them. 

11127. (Professor Ramsay.) We have had a good deal 
of evidence to the effect that the manufacturers wish to 
have a standard, because they say there is no finality if 
there is no standard—that they do not know what to 
aim at, and that therefore it prevents them from doing 
anything ?—Well, I am afraid I cannot agree with the 
previous witness. 

11128. (Chairman.) Should you say that manufac- 
turers generally were prepared to adopt means for re- 
moving the suspended solids and grease, etc., from 
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their trade refuse before being allowed to discharge 
it into the sewers ?—Yes, generally I think so. As a 
member of the Rivers Board I may say that I often 
speak to manufacturers and try to influence them. with 
regard to these matters, and, taking it generally, I 
think that the manufacturers are reasonable and willing 
to do what they can. 


11129. And do you think, on the whole, that they are 
willing to dispose of the solids themselves, or do they 
expect that the local authorities should help them to 
dispose of them ?—That is a somewhat difficult questiou 
for me to answer. My experience as a member of the 
Rivers Board is that some of them wish to do nothing 
at all, and if they can get the local authority to take the 
sludge, of course they would only be too willing. 


11130. I suppose you very seldom find that the sludge 
is considered worth anything ?—Very seldom. The diffi- 
culty about the sludge is that it takes up so much room. 
There is, of course, a means of treating it, such as we 
use ourselves, that is, by means of filter presses and com- 
pressed air, but I should hesitate to ask a manufacturer 
to put down such a plant, as it is rather an expensive 
one. We were fortunately situated; we had compressed! 
air in our works, and we simply made use of it. 


11131. (Sir Michael Doster.) And then you have 
spare land on which you can deposit this compressed 
stuff /—Oh, yes, it is all put on to a heap, and then it is 
put on to the land afterwards, as it is wanted. 

11132. In a good many cases the manufacturers have 
not land to put it on?—No. The bulk of it, of course, 
is very materially decreased by being put through a 
filter press, and it makes it easier to handle the cake. 
You can handle it quite easily. 

11133. (Chairman.) What would you say the dif- 
ficulties are that the manufacturers usually meet with 
in dealing with local authorities, and what are the reasons. 
that are generally advanced by local authorities for 
refusing to allow trade refuse to go into the sewers ?— 
Well, I should say, speaking generally, that the difficulty 
that the local authorities have, is that a great many 
manufacturers want just to turn their trade effluent into 
the sewers without treating it previously, which I do 
not consider right. 

11134. Then your experience seems to be that it is 
more a question of treatment than it is of volume. I 
mean the difficulties arise more often because the 
effluent is not properly treated, than because the effluent. 
is too large for existing sewers ?—I did not quite catch 
that, my Lord. 

11135. I mean your experience is ,it seems to me, that 
where local authorities and manufacturers do not agree it 
is oftener because the manufacturers will not purify suf- 
ficiently, than it is because manufacturers have too much 
in volume for the local authorities to treat ?—Yes; I 
should say so, but from my own personal knowledge, 
excepting what I think generally, I could not-make that 
as a statement. 


11135. No; but I mean from your own experience ?— 
Yes, I believe that would be so. : 


11137. And what would be the effect upon the flow 
of water in the streams if the trade refuse were diverted 
from them into the public sewers, and is any alteration 
of the law so as to admit of the abstraction of dirty 
water from the streams desirable ?—The diversion of the 
trade effluents from the streams in many cases would 
mean that the streams would be practically dried up, and 
the streams themselves would not be able to be used for 
trade purposes, Practically, it would mean closing, a 
number of works upon the stream, if such a thing were 
possible as to divert it into the sewers—the quantity. 


11138. (Sir Michael Foster.) That is the bulk of the 
water, quite irrespective of whether it is clean or dirty ; 
it applies equally whether the water is clean or dirty ? 
—Yes, whether it is clean or dirty. 


11139. You think the refuse should go into the 
sewers in all cases?—I think a great deal depends. 
Supposing a new works were brought into a neigh- 
bourhood, which was purely agricultural, or resi- 
dential, then the manufacturers would not be justified 
in asking the local authority to treat several times 
their own yolume of sewage. 

11140. In such a case you think it ought to be treated 
quite independently P—I think that the manufacturer 
coming into a district, under those circumstances, ought 
to provide for the treatment of the trade effluent, or 
that he ought to pay some rate in aid. 
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11141, More than the rate which would naturally he 
upon him? You say, in your case, you pay about. half 
the rate. Would you have an additional tax to that P— 
It altogether depends upon the amount of sewage. For 
instance, if you take a large dye works, if they were 
started in a new neighbourhood, which was agricultural, 
or residential, well, they might be using a million 
gallons of water a day, which it would not be fair to ask 
the local authority to take. 


11142. I mean their share in the rate would not cor- 
respond to that ?—No, it would not. 


11143. (Colonel Harding.) It must be a matter for 
mutual arrangement and agreement between the manu- 
facturers and the local authority ?—Mutual arrange- 
ment. Yes, that is what I thjnk it ought to be, because, 
if the new works were brought into either a residential 
or agricultural district, it would be in order to evade 
rates or something else elsewhere, and if it pays them 
to come into a district, they ought also to pay for their 
trade effluent—a proportionate amount. 


11144. (Sir Michacl Foster.) That is rather an addi- 
tional argument that all cases should be considered and 
settled separately >—Separately. 


11145. Without either standard as to quantity or 
quality, and so on, being admitted?—That is what I 
should say, sir. 


11146. (Colonel Harding.) In answering the Chair- 
man’s question just now, you told us that the manu- 
facturers generally, you thought, were willing to adopt 
preliminary treatment for the removal of solids before 
turning their trade effluent into the sewers. I am in- 
clined to think, Mr. Foster, that you have been 
influenced by the readiness of your own firm to fulfil its 
duties, but as a member of the Rivers Board, I think 
you must have experienced that ‘many manufacturers 
do not want to carry out any treatment at all, and seem 
to consider that any expense whatever is too great r— 
‘That is so, sir. But whenever I go to talk to a manu- 
facturer, and I say to him, it is a great shame that these 
streams are polluted in the way in which they are, they 
all agree with that, but when they are asked to du 
something special themselves, then the objection comes 
in that it costs them so much money. I think they are in 
favour of it as long as it does not touch their pockets too 


much. 


11147. As a fact, many of them have formed associa- 


tions, which have endeavoured, as far as possible, to 
stop anything being done—is not that so?—That is go, 
nd I regret very much that it should be so, that manu- 


facturers should combine to evade the law, which they 
cought to carry out and do their duty. It is unfair 
that one lot of manufacturers should spend money 
freely to purify their trade effluent, and that the others 
should not come into line, and be at ‘the same cost. 


11148. Then do you not think that, under the pressure 
of public opinion, and of Rivers Boards, and other 
authorities, -manufacturers are beginning gradually to 
realise that they must consider the treatment of effluents 


as a necessary incident in the cost of carrying out their 


business (—Yes, 


11149. And your opinion, which you have already ex- 
‘pressed, was, that in your own business you think the 
purification of the trade effluent to a sufficient extent 
‘to enable it to be received into the sewer can be carried 
out at a reasonable cost ?—I do. 


11150. On the other hand, where, owing to miparian 
rights or otherwise, or the absence of sewers, the 
effluent must go back to the stream, it is difficult to 
say whether the cost might not, in certain cases, be 
really prohibitive, the cost of purifying it sufficiently 
to turn it inito a stream so as not to interfere, for in- 
stance, with fish life—that is a much more serious mat- 
ter any way ?—lit is very difficult for me to say when 
the cost.is prohibitive to a manufacturer. <A great many 
manufacturers can well afford to do it, and, as you have 
already stated, they avoid doing it, and I regret that 
they do. 

11151. (Sir+Michael Foster.) I was just going to ask 
you—you used the phrase “cost too much.” In a pre- 
vious answer, I think you used the phrase ?—Well they 
consider—I think I oughit to jrave qualified it—that it 
costs too much é 

11152. That is the point. I rather judge from what you 
say that a very large amount of effort might be made in 
the way of purification without any real interference 
with trade by reducing profits ?—Yes, I think so. 


11155. But exaggerated statements have been made 
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as to the prejudicial influence of such measures upon 
the prosperity, for instance, of this and that industry? 
—Yes. I think that a great many exaggerated state- 
ments are made, and I have heard them personally, as 


a member of the Rivers Board, when manutacturers have . 


come before us. I have heard statements made, which 
I entirely disagree with, with regard to the cost of 
purifying their trade effluent, with reference to the size 
of their business. I know, from my own experience, 
that such extra cost would not be of that importance as 
really to interfere with the business) which was carried 
on in the ordinary way. 

11154. (Dr. Burn Kusseil.) You think it is of very great 
importance that there should be equality of treatment 
of manufacturers, not only within the district of a 
Rivers Board, but generally throughout the country? 
—yYes. 

11155. As a matter of fairness ?—I think so, 

11155*. Manufacturers find themselves handicapped 
by being within the district of a local authority that 
insist upon a very high standard competing with an- 
other manufacturer, who is not so pressed at all ~—There 
is unfairness, no doubt, in some cases from that. 

11156. I have formed the impression, from the evi- 
dence of other manufacturers, that they feel that to be 
a great grievance in these keen competing times ?—No 
doubt there is some grievance in that way. 

11157. Have you any nuisance arising from your- 
sludge at all?—No, not the least. After it comes out 
of the filter presses it is practically dry, and there is 
no nuisance from it whatever. or 

11158. Is it stored preliminary to being pressed ?—. 
What happens is the filter presses have barrows. 
which we put underneath them ; the filter presses are 
opened, the cake drops into the barrows, 1s wheeled 
into a cart; the cart is taken up into a field, where we 
have soil and other trade refuse, and 1t is all mixed up 
together. There is no moisture in it, and, consequently, 
ao tendency to be a nuisance in the neighbourhood. 

11159. It would be in storing the sludge that the 
nuisance would, be most likely to arise?—Yes, that is 
So. 


41160. What are seak tanks?—Tanks which the 
wool washings are sent down into, and they are treated 
with acid ; the acid overcomes the alkali, and the grease 
comes to the top, or is taken down to the bottom of the 
tank in some cases, but the usual process is the acid. 
overcoming the alkali, cracks the grease out of the 
water, and the clear water is let off at the bottom, and 
the greace is collected and allowed to go into the filters. 
where it dries partly, and then is put into presses with 
steam and the grease pressed out. 


11161. It is not a part of the apparatus of your manu- © 


facture, but merely for the recovery of this grease ?— 
It is purely for the recovery of this grease—yes. 


11162. (Chairman.) I suppose there are no cases where 
a local authority comes in and relieves a manufacturer 
of his sludge, are there?—I have not heard of any. At 
our sewage works at Queensbury, for a long time, the 
farmers did not appreciate the value of the sludge, but 
of late, I am glad to say, they have found out that it 
is valuable, and they are carting it all away as fast as 
itis being made. 

11163. At your own works ?—No, at the sewage works 
of the Queensbury District Council. 

11164. Because I was thinking whether, ultimately, 
you might come to any sort of scheme by which local 
authorities would remove valueless solids in the same 
way that your dustman removes your rubbish in towns? 
—Speaking as a manufacturer, I should agree with that, 
but, as chairman of our District Council, I should object. 

11165. Because of the expense?—Because of the ex- 
pense. 

11166. Something has got to be done with the sludge, 
and, if the manufacturer would get all his solids out of 
his effluents in cases where an effluent went into a 
sewer, you would be saving the local authorities the 
trouble of having to deal with them there ?—I am 
afraid that if the local authority were to undertake to 
take away the trade refuse from works it would be —— 

11166*. The solids—the sludge?—The solids, yes, I 
beg your pardon. If they were to take away the solids, 
I am afraid that they would often be in such a wet 
state thiat it would be almost impossible for the local — 


authority to do that; there would be endless disputes — 


as to what it should be, and it looks to me as if it is 
the business of the manufacturer to treat his trade 
effluent and whait comes out of it. 
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11167. (Colonel Harding.) In a large city to do what 
“as suggested would probably lead to a demand that 
“the local authority should cart away a multitude of 
*matters produced in various trades, would it not ?— 
Yes; that would be so, because there would be all 
sorts of things which the local authority would be 
-ealled upon to cart away, I have no doubt. For in- 


Mr. Guorcn SHEaRp, 


11169. (Chairman.) You are a woollen manuiacturec, 
-and a member of the firm of M. Sheard aud Sons, 
Limited, woollen manufacturers, Batley ?—Yes. 


11170. May I ask you whether the water that you 
use in your business is taken from a stream or not ?—+ 
For scouring purposes we get it from the town, pure ; 
-but for condensing purposes and boiler purposes we get 
it from the stream. 

11171. You take that from the stream, but not the 
greater part of the water that you use?—Yes; the 
greater part comes from the stream. 


11172. It does; and, therefore, of course, it has to 
go back to the stream?—It goes back to the stream, 
_yes. 

11173. Then what treatment do you give to the 
effluent from your works?—Our dyehouse we have 
closed, consequently we have no dye-water to treat. 
The scour effluent we treat chemically, and extract 
fatty matter as far as we can. 


11174. (Colonel Harding.) In ordinary “ seak” tanks ? 
-—Yes. 


11175. By sulphuric acid?—Well, we virtually sell 
it; it simply goes across the road. 


11176. It is treated there P—Yes. 


11177. But the effluent from the tanks contains a 
great deal of grease stillP—Not very much. They are 
getting it now fairly pure—at least, they are much 
better than they used to be; they are struggling more 
-and more with it. 


11178. (Chairman.) Then is some of your effluent 
“not treated at all?—What we draw of the impure 
water from the beck, that we do not treat ; it goes back 
-as we get it. 

11179. You draw impure water from the stream ?— 
From the stream. 


11180. You do not treat that in any way ?—No. 


11181. That goes back to the stream untreated P— 
Yes. 


11182. Does all your effluent go into the stream ?— 
Yes; altogether. 


11183. None of it goes into the sewers ?—No. 


11184. Do you treat some of your effluent then be- 
‘cause it is originally pure; is that the only reason 
“why you treat itP?—No; there is, of course, some small 
‘value in the scouring water, and that is the reason 
why it is treated. That has been treated for twenty 
_years. 

- 11185. You only do it because you find it of value? 
—We commenced to do it before this Act came into 
force. 


11186. (Colonel Harding.) The object is the recovery 
-of grease and not purification ?—Yes. 
11187. (Chairman.) It is only for your own objects 
you treat it at all?—We simply continue what was 
‘done before. It was originally for our own objects. 


11188. Do you no longer consider that it is for your 
interest to purify it?—Well, it has got smaller and 
‘smaller. There is very little value in it at the present 

‘time. | 
11189. (Colonel Harding.) As a fact, Mr. Sheard, you 
‘sell it to somebody, who extracts the grease ?—Yes, 
we do. The value of it at the present time is about 
20 per cent. of what it has been at the highest point. 


11190. (Chairman.) No question has arisen as he 
tween you and the local authorities p—None whatever. 


11191. Then, of your own knowledge, you can say 
nothing about the position and rights of manufar- 
turers and local authorities as to whether they are 
‘satisfactory or not?—I can say nothing with refer- 
ence to the local authorities. I can say that the manu- 
facturers themselves are all of one class, and they re- 
‘quire the same rights. They would all have to be dealt 
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stance, in the leather trade, or more especially in Leeds, 
I should think there would be more trouble in Leeds 
than anywhere in taking it away. 

11168. (Dr. Burn Russell.) At present under Muni- 
cipal Acts, even a baker’s ashes—his clinkers—are care- 
fully excepted. They do not deal with trade refuss 
at all in local Acts?—No, I do not think they do. 


called; and Examined, 


with on the same lines, as I have stated in the answers 
i have given to the questions submitted to ne. We 
occupy a somewhat unique position, as Colonel Harding 
knows. This beck is an exceedingly small stream, and 
on Monday morning, when it is coming down pure, 
the people at the head of the stream impound it until 
when it gets our length—we are the twenty-third, I 


‘think, on the stream—it is almost impossible to start 


work at the ordinary time. On the Monday morning it 
takes probably from eight to nine o’clock; I know it 
loes with people below us, because each one is drawing 
from the beck when it is in the purest state as much 
as he can get, and, consequently, the stream becomes 
absolutely necessary to us. It is a small stream, and 
yet if we had not it we could not run; we could 
not work at all. There are only two ways of deafs 
ing with this thing. One is that each manufac- 
turer should do his best to turn the water pure again 
into the stream, or that there should be an inde. 
pendent sewer for the manufacturers alone, so that 
each one can tap this and turn the water bask 
again into the same sewer, and that it should ba 
dealt with close to the Calder. We put this befor: 
the committee of the Rivers Board in Leeds, and 
we were at once floored with this—we were quite willing 
to admit when we were wrong—that we could not 
deal with flood-water under those circumstances. The 
water would be much too heavy for us, and, conse- 
quently, the foul water would get into the Calder 
along with the clean, or with the flood-water. Now, 
if it be possible to have a separate culvert, from which 
each manufacturer could draw and turn it back again 
into the same culvert, and carry it forward to the 
bank of the Calder, and treat the whole matter there. 
it could be dealt with in the quantity that there 
would be then. I think almost everybody would be 
ready to admit that so long as there is only one puri- 
fication of the water in the stream it would be much 
more likely that water would go in a better state into 
the Calder than it would if there were seventy people 
who would be purifying, or trying to purify, it in- 
dividually. JI should be very much astonished if we 
did not find that, whatever we do, there will be a 
black spot somewhere, and that some impure water 
will get into the stream, although we all do our best 
to make it satisfy the Rivers Board. 


(Colonel Harding.) Lord Iddesleigh will perhaps allow 
me to take up the investigation at this stage? 

(Chairman.) Certainly. 

11192. (Colonel Harding.) You say when, the matter 
was brought before the Rivers Board you proposed 
then to deal with the whole stream, but that, as you 
have since found out, and as we suggested to you, is 
quite impracticable. Your suggestion now roughly 
amounts to this, does it not? You would have a sewer 
to take all the impure matter that is put in, but not 
to take the remainder of the stream. But I should 
be interested to know what is the relative volume 
of what is drawn from the stream for those manu- 
facturing purposes to the volume of the stream. Would 
there be any stream left when you had withdrawn ?— 
In summer, no; I do not think there would be any. 


11193. Then it means this: that in summer you pro- 
pose to deal with the whole stream as a sewer ?—Vir- 
tually, yes. 

11194. But when there is more than you require for 
your purpose it would be allowed to flow down con- 
tinuously, and so you would eliminate the difficulty of 
dealing with the flood-water P—Yes. 


11195. Well, that is the suggestion. Now, is that 
a practical suggestion, really? Have you consulted any 
engineer as to its practicability, or its cost?—No, I 
have not consulted any engineer. I laid this before 
the manufacturers in the district, because I did not 
want to come here to make a statement of my own 
with which they would all find fault. They are all 
of opinion that it would be better dealt with in that 
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way, if the ways and means could be raised to do 
it; but we hold strongly that, as manufacturing pre- 
mises are rated for sewage rates, and they really 
have nothing at all to do with it, that this provision 
should be made by the local authorities. 


11196. What would be the volume that would have 
to be dealt with by the local authority under your 
suggestion ?—I should think there would be a volume 
of from 2,000,000 gallons to 3,000,000 gallons. 


11197. Per day ?—Yes. 


11198. You suggest that a culvert should be con- 
structed to carry this?—Hither a culvert or a large 
sewer. 


11199. And that it should be treated wholesale, as 
the confluence with the Calder ?—Yes. 


11200. It is rather a big business, is it not ?—Yeo — 
41201. It would be a very serious cost P—Yes. 


11202. And, I gather, you do not propose that the 
manufacturers should share in the cost P—No. 


11203. Is there the least probability or the local 
authorities taking up such a suggestion ?—That I can- 
not say. 


. 11204. Do you think it is likely ’—You see our posi- 
tion is this. Supposing we had a perfect right to turn 
it into its existing sewers, if they were large enough— 
but they are not large enough—we dare not let it go, 
because riparian owners would certainly each one come 
upon the local authorities if they did any such thing. 


11205. May I ask are you yourself a member of one of 
the local authorities ?—No. 


11206. But you must have a considerable acquaintance 
with the local authorities ?—Yes. 


11207. Do you think it is likely that they at their 
cost, without any contribution from the manufacturers, 
would undertake this great work ?—I should not like to 
say. 


11208. Of course, it would interest both Batley and 

Dewsbury and Birstall. They would be the three dis- 
tricts to join in the cost of this?—I really should not 
like to say. 
_ 11209. But, as you admit, there is a very large expense 
in connection with separate works?—That is if each 
manufacturer is going to purify the water from his own 
place, and where there are dye works it is necessary to 
have the two systems, that is, you would have to treat 
them separately. You could not turn the dye water in 
along with the seak water. Dr. Wilson said there were 
seventy people who have works on this stream. That 
alone is a very large cost, and I think it would even- 
tually come to this, that if the local authorities were—I 
was going to say reasonable, but I won’t use that word— 
i) the local authorities were willing to take upon them- 
selves a portion of the expense, and that a portion of it 
should be raised by the millowners, seeing that there 
would have to be a considerable outlay on the other 
plants, it is quite possible, because the local authorities 
are wrapped up in the prosperity of the place, and if we 
can get rid of this foul stream out of the district, surely 
they are entitled to be called upon to do something. 


11210. Then you think the manufacturers not only 
should but would contribute ?—Well, I speak for myself 
personally. I would do anything in reason to get rid 
of this beck as it stands at present. 


11211. You said you thought the dye water should 
be kept separate from the wool washing waters. That 
would mean two conduits, would it not ?—It would for 
each manufacturer who had his own dye works. 


11212. There are many dye works all the way down the 
stream ; therefore you would have to have two culverts 
—one for dye works and one for wool water ?—No. 


11215. You would deal with them together ?—Yes, 
because when the fatty matter is taken out it is very 
little worse. I do not consider that any effluent that 
we ourselves turn into the stream, if it was clear of the 
acid, is any worse than what you get from cottage pro- 
perty. I do not think we leave any more fat in the 
water that we use for scouring purposes than you get 
from cottage property. 


11214. Do you use that foul water for condensing pur- 


poses ?—For condensing purposes, yes. I have a letter 
here—I do not know whether it would interest you or 


not. I wrote to the Horsfields, of Dewsbury, who are 
ae boiler makers. I do not know whether you know 
1em. 
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11215. Yes, very well ?—I wrote and asked them three- 


questions, and this is the answer we got :— 


“ Messrs. M. Sheard and Sons, Limited, 
“Woollen Manufacturers, Batley. 


“Dear Sirs,—In reply to your enquiry re Royal Com- 
mission in London on Trade Effluents in the Batley 
beck, we give you the following reply to your questions 
on 70 years’ experience, viz. :— 

“No. 1. Is the water which we draw at the present 
time from the foul beck more or less injurious to boilers. 
than pure water taken from the town mains ? 

“'To this we say no, except for grease, and whether 
this is from the engine or the beck we cannot say.” 
—Well, of course, there is no grease from the engine or 
beck—very little : — 


“No. 2. If each manufacturer on stream purifies the 
water which he uses, and, in the process, has to use 
acids, so that probably 30 to 40 people will be using it, 
would this be injurious to the boilers, and to what ex-. 
tent ?”—His reply is :— 

“Our opinion is that if the water is purified with 
acids this will be more injurious to the boilers than. 
the water in its present state, as to what extent we san- 
not say. he effects of the acid (in quantity) on the 
plates is bound to be serious, without the water can be 
treated again amd the acid taken out. We have taken 
boilers out which have been worked in your district. 
for 30 years, and, on taking the flues out, and having. 
them scaled thoroughly, have found the plates pracic- 
ally as good as new ; in fact, the last three boilers we 
took out at your own mills had been at work between 
20 and 30 years, and they were all vesold to work again.” 


_ 11216. It is interesting to know, from Messrs. Hors- 
fields’ experience, that the foul water may be used in. 
boilers /—Wiith less injury than pure water. 

11217. You are assuming, Mr. Sheard, that the treat- 
ment of the trade effluents would involve, as a neces- 
sity, the turning out of acid effluent, but that does not. 
in the least follow of necessity. If the effluent is acid 
it must be neutralised before it is turned into the 
stream ?—That is another question which will be raised 
as to the cost which will be incurred for the whole of 
the people who are on the stream itself. That will be 
an additional thing. Then I ask again :— 

“No. 3. Which would give the greatest incrustation ? 
—The beck water might give the most incrustation, 
but this can be overcome by using soda in solution. 
We may say that in our case we putt in two hew boilers 
for our own place, and we used nothing but towns 
water, viz., Dunford, and in 17 years they have both 
had to be replaced. We had practically no scale, but 
the water had a serious effect on the plates, the area. 
extending along both sides of the shell, flues, and the 
gusset stays, and now we are having to use lime in solu- 
tion to form a deposit to help to exitend the life of the 
new boilers. 

“ Yours faithfully, 
“J. and J. Horsfield.” 

11218. Then, your argument amounts to this, that 
it is better not to purify effluenits?—Nio; I do not say 
that. Do not misunderstand me. I said a minute since 
I was one who was prepared to do anything in reason 
that can possibly be done, because I should like to see 
the stream pure, but there is a simple comparison be- 
tween. the two here. 

11219. It amounts to this: you must not, in pumfying 
the trade effluents, do it in such a way as to turn out 
the effluent in an acid condition. Thai is all it amounts 
to 7—Yes, virtually ; but it also amounts to this: If we 


had a sufficient supply of pure water from the town— 


the town walter is infinitely worse for the boiler than 
the beck water, as he says here, speaking of boilers 
which have lasted 30 years, and he says they had to 
take out their own boilers that had had nothing but 
pure water in them at the end of 17 years. 

11220. Then your suggestion to the Commission for 
the Batley beck is a culvert which shall carry the whole 
body down to the confluence with the Calder, and be 
there treated?—If it can be brought into feasible 
shape. 

11221. But that is the point; is that a feasible sug- 
gestion ?—I think so. 


11222. You really think it isP—I think so, and from — 


your standpoint I think you will admit it is better 
than dealing with them separately. 


11223. LTagree with youit will beless costly, and pro- 
bably more effective if dealt with wholesale in that way, 
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ani.fit could pessibiy be done might offer a solution of 
‘tthe question satisfactory to the Board. At the same 
time, I venture to doubt the practicability of it, be- 
cause the cost of it would necessarily be most serious ? 
—Well, I do not think it would be more serious than 
that each man should have to employ somebody to 
watch these tanks, in addition to the capital outlay for 
‘the tanks themselves. 


11224. If you come to the Commission and say: 
“We, the manufacturers ”—how many did you say, 70? 
—Dr. Wilson says 70. 


11225. We, the manufacturers upon this foul stream, 
suggest that this course should be followed and are 
willing to bear the cost,” I think the Commission would 
be impressea probably by the practicability of the sug- 
gestion ; but if you come to us and suggest that the 
local authorities should do this thing at their expense, 
ft am airaid it is not practicable?—To show you the 
‘difficulty of answering a question like that. I was in- 
vited the other day—the Rivers Board were calling a 
meeting I think in Wakefield? 

11226. Yes ?—And I was/invited to attend that meet- 
ing, and I wrote, and said I could not give an affirma- 
tive answer that I could come, but I should be sorry 
if I could not. I do not know why a meeting was 
called for the Friday before Whitsuntide in a place 
like Yorkshire. Nobody will be at home. At all 
events, I said I could not answer affirmatively before 
I knew who were coming, because I gaid if I was going 
to he the only one from Batley I should decline to 
_ come, for the very simple reason that I desired to put 
‘this thing before the Batley manufacturers, and I 
‘called a meeting. We had people from Dewsbury ; we 
had people from Birstall, and I was there from Batley ; 
there was not another Baitley person there. It is 
‘quite enough to knock the steam out of a fellow if 
nobody takes more interest in it than that, and conse- 
quently it would be a very difficult matter for me to say 
that all the people on that stream who would not come 
‘across the road to attend a meeting would be willing 
to pay their quota of all the costs that might be in- 
curred in carrying that out. That is the difficulty I 
have. 

11227. You cannot say that they would ?—I cannot. 


11228. But do you think that they would ?—Yes ; I 
think so, along with the local authorities, mind you. 
I think the local authorities ought to be called on first. 
I do think that. 


11229. You think that the manufacturers ought to 
share the cost with the local authorities, and that the 
work should be done in that wholesale way ?—I do 
most certainly ; I do not know what rates are paid 
by the mills of Batley alone—I speak more particu- 
larly for Batley—but the probability is, it is 50 
per cent. of the whole rateage, and if the manu- 
facturers already pay 50 per cent. and do not use the 
‘sewage works, do not you think they ought not to be 
called upon to pay much for the other? 

oe Have you any alternative suggestion ?—I have 
not. 


11231. It would be possible, would it not, to extract 
the grease more thoroughly than is done by the people 
who do it for profit at the present moment ?—I think it 
4s being done now. I think so. I do not know whether 
‘you have seen the last scheme. We have got an 
effluent of our own. 


11232. Is that Mr. Turner’s?—That is Mr. Turner’s, 
uyes. 

11233. At present, is it a practicable thing, do you 
‘think ?—I think so. 

11254. Is there any reason why it sbould not be 
adopted, for instance, at your own works ?—My dear 
‘sir, we are the smallest sinners on the stream. The 
‘efuent that we turn in from the people who buy the 
“seak” water is not quite so clear as Turner’s, but 
pretty well, and I promise you one thing, long before 
you get down the stream the effluents in our works 
‘Shall be dealt with. You are quite right in beginning 
at the head of the stream, but you will not find us 


“sinners long before you purify above us, and we are 


‘very very small sinners at the present time. 


11235. I should like to inform the Commission that 
‘the beck upon which Mr. Sheard’s works are placed is 
one of the most difficult problems with which the Rivers 
Board has to deal. These works succeed each other, 
‘adjoin each other, all the way down the stream. Many 
of the works have very little spare land, and I am 
‘bound to say that the difficulties of the manufacturers 


there are very considerable. ‘there are cases, doubt- 
less, as with Mr. Sheard’s works, where the in- 
dividual manufacturer may treat his effluent with- 
out prohibitive cost, and with fair results. There 
are others where it is very much more difficult, and the 
suggestion that Mr. Sheard makes to the Commission 
that a joint scheme should be carried out might be 
worth consideration, if the scheme had been thoroughly 
thought out, and its cost estimated, and if it were as- 
certained that the parties on the stream were willing 
to see this work done. 


11236. (Chairman.) You would have to get the con- 
sent of every riparian owner to it, I suppose ?—We 
should have to do that. 


11257. Of what sort of length would this culvert that 
you suggest be?—It would be three miles, I should 
think ; yes, quite that. 

11238. It strikes me as an interesting suggestion P— 
(Uolonel Harding). It 1s interesting, but the Rivers 
Board had something similar before them a long time 
since, and the cost which was then foreshadowed was 
So enormous that it seemed utterly improbable it would 
ever be undertaken, and now Mr. Sheard says it would 
be proposed to eliminate the storm waters, the flood 
waters, and he suggests as a practical man to us that it 
would now be reduced to such proportions as could be 
carried out, but he is speaking for himself. 

(Chairman.) Yes. 

11239. (Colonel Harding.) And my experience of Mr. 
Sheard is that he has been willing all along to do every- 
thing that is possible, but I do not know how far he can 
be considered as speaking for the other manufacturess 
on the stream, many of whom seem very unwilling to 
do anything at all?—TI believe if the individual ‘treat- 
ment is adopted that in time all would be willing to 
carry it out, but if the collective treatment is not too 
expensive it offers infinitely better security for the 
proper purification of the effluent; indeed, it means 
one single plant as against seventy. 


11240. Do they all extract the fatty matter ?—Nearly 
every one. 


11241. As far as it is profitable to do so?—Yes ; that 
expense which has already been incurred would not be 
thrown away. 

11242. To judge whether your suggestion would be of 
value to the Commission it would be necessary to know 
that it had been investigated there, and that there had 
been a meeting of manufacturers on the beck, and that 
a willingness had been expressed by them to share with 
the local authorities the expense of such a scheme ?— 
Had we not better await the result of your meeting 
on Friday week before we call one, seeing that when 
we called one before I was the whole meeting, so far 
as Batley itself was concerned, though there were a 
few from _the same watershed. I see Mr. Oldroyd was 
asked. I saw his nephew when I was coming up the 
other night, and he said that Mr. Mark Oldroyd was 
asked to come, but the was away. 

11243. It might be better to postpone that meeting? 
—Yes. 


11244. We will consider that ?—If anybody dzes take 
advantage of the two days at Whitsuntide f2¢ a holiday, 
they naturally go away on the Friday. Then there 
is another question in this which may be somewhat 
serious, and that is that each manufacturer, or nearly 
each one has a reservoir of his own. 
going to do with the deposit? It must go down the same 
course. Take our own, for instance. You know the 
road that I went along with you, which is the turnpike 
between Dewsbury and Bradford. Well, our reser- 
voirs go the full width of that road underneath. The 
town itself pays us an acknowledgment for letting them 
put the drain there, and underneath the road is our 
own freehold. We have no earthly place but that, and 
perhaps you will make it as easy as possible. We flag 
the bottom of our reservoir, so that when we clean it 
we may get it as liquid as: possible, and let it go in the 
best form we can. 

11245. Cannot that deposit be taken out and put upon 
the land ?—I dare say we might manage to put it on the 
turnpike. It will all have to go out on the turnpike, 
as far as we are concerned. 

11246. Surely there is other land than the turnpike ? 
—There is no land. We go under the full width of the 
street—it is a 40 foot road, and we go under the full 
width of it. 

11247. Well, cannot it be carted away further ?—It 
wants to dry. 
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11248. It can be dried ?—But how can you dry it when 
the whole of our reservoir is under the road? 


11249. You are not obliged to dry it in the reservoir? 
—Not in the reservoir ; it must come out to dry. 


11250. It can be pumped out to some place in which 
it can dry ?—I do not see where it could go, and that 
holds good with everybody. I do not know whether 
this thing can be dealt with by the reservoirs being 
cleaned periodically, and if it was arranged that not 
more than the settlement of a single reservoir should 
go down on any one day, and with due notice it was 
going down on that day. I think it might be dealt 
with in this way. It would not be so very very much 
if there was a fair flow of water. 


11251. Lord Iddesleigh will understand from your 
answers how difficult the case of this beck is, where 
the manufactories touch each other all the way down, 
and there is so very little spare land. At the same 
time, given a willingness on the part of the manutac- 
turers to incur some expense for the purpose of bring- 
ing about the purification of their effluents, it does not 
follow that something might not be done?-Oh, I 
think something might be done, and if the question 
of expense with reference to dealing with the whole 
of it does not go down, if that was to put it out of court, 
there is no alternative but that each man should deal 
with his own. There is no other alternative at all, 
because it must go back into the beck; we cannot pos- 
sibly run without it. Last summer only a number of 
us had to save our scouring water; there was no town 
water. Consequently we might want three times as 
much. You cannot get it from the town if you want 
it for condensing purposes, and we could not live without 
it. There is no single question at all about it. The works 
in our valley could not run without the water from 
this beck plus the water which we put in, and buy 
from the town and pump, so that whatever report 
you may have to make, it would be ruinous to the 
whole of our district if the riparian owners do not 
retain their rights. 


11252. We may assume that to be so. Then the 
two alternatives are that the combined tanks of all 
these manufacturers should be treated at the bottom 
of the valley, and the other course, each one to treat 
his own ?—Yes. 


11253. That is to some extent practicable, is it not? 
—I think so. 


11254. I mean for each to treat his own? —There 
are one or two places—I asked Mr. Kershaw in your 
presence, when you were in Batley, if he would take 
you and point them out—places where they had not 
a yard of room. 


11255. There are greater difficulties in some places 
than in others?*~There are two where they have not 
a single yard of land. 


_ 11256. In your district, knowing the district well, 
it would be practicable for many of them to deal 
with the effluent themselves ?—~Yes, I do think so. 


11257. And you know of means, Mr. Turner’s and 
others, by which it could be done ?~Yes. 


11258. Alongside of you is a bottle—will you look 
at that, Mr. Sheard—which has been shown us to-day 
by a witness who says that it is the effluent he is 
turning out by a similar process?—A process similar 
to Turner’s ? 


11259. It is a process carried further. It is a pro- 
cess similar to Turner’s, followed by filtration ?— 
Turner has filtration, not from the tank itself, but 
from the thick part of it. 


11260. Do you agree, then, that it is practicable 
to purify these effluents from such manufactories as 
yours if you have space to do it on ?—Yes, I do. 


11261. And within reasonable limitations of cost? 
—Yes, I think so. To treat the seak water alone would 
probably cost £500, in addition to the other loss of 
the money that you get from the fatty matter. 


11262. You recognise yourself, do not you, that 
manufacturers ought to incur some cost in doing this 
work ?—Yes, I do. 


11263. (Chairman.) Then your suggestion on this 
culvert would be that the manufacturers would use 
nothing except the water that came into the culvert? 
—Yes; they would have the right still to tap the pure 
streem, not only to take water from the culvert, but 
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also, if there was a good flow of pure water down. 
the present course, they would have the right to take - 
that. 


11264, But in summer you would not expect there 
to be any water in the stream ?—There would be very 
little; there is very little now in a dry season, next 
to nothing until we begin to pump. 


_ 11265. Then practically all you would have for use - 
in the summer would be what was in the culvert, what 
came into the culvert?—Yes. Of course you are aware - 
that there are a great many people in other districts . 
where they have a good supply of water who do turn. 
in already, a great many people—hundreds of people, 
I believe—who do turn in, but that is where they have - 
a good supply of water. 

11266. Do you consider that the position and rights 
same right as the man who is already doing it at thé 
at present fairly defined ?—No; because some of the - 
Batley people would tell us they are not bound to. 
provide. In other places, where they have allowed 
a number to go into the main sewer, then I think it is . 
an admitted fact that they must provide for everybody 
if they provide for any; consequently, it is not suffi-. 
eiently defined. 


11267. Do you consider the law ought to be altered . 
so as to give manufacturers greater rights than they 
have at present to connect with the sewers ?—I think - 
so; but it must always be so as not to interfere with 
the rights of the riparian owners. That must always . 
be borne in mind. 


11268. (Colonel Harding.) Certainly.—If every man 
was to turn into the sewers it would be ruinous to. 
our district altogether. I do not think, perhaps, there 
are very many—Colonel Harding knows whether there - 
are very many—situated as we are, but we are about . 
as bad ag we can be. 


11269. (Chairman.) Would it be your opinion that. 
all manufacturers should have a right to use the - 
public sewers ?—Yes. 


11270. It would +~Yes. 


11271. Well, then, do you consider there would . 
be any safeguards required to secure the refuse being » 
delivered in such condition and in such quantities . 
as not to interfere with the purification of the sewage? ” 
—Well, as to quantities, that is a very difficult matter 
again, because that would involve a considerable - 
amount of space. We cannot turn it out in regular 
quantities, except by storing it as it comes from the 
works, storing it, and letting a certain quantity run 
right away through. That would be a very difficult 
matter again, because there would come in the diffi- 
culty of providing storage for the water; and I think 
the local authorities, if they will only exercise the - 
powers that they have—that is with reference to solids, 
things of that sort—have quite sufficient power. It isa - 
thing we have never heard of for the last 15 years . 
in our district. We used to. When I was a young © 
man—lI do not think there was a man on the stream 
that was not a sinner in that respect—we used to - 
put in dye wood. That is a thing of the past, because 
dye-wood is almost unknown. You simply get it in liquid 
and that is done away with. When dye-wood is used | 
largely, it is very often burnt; afterwards we got to : 
that point that we burnt it. But now there is no » 
wood at all; it is simply the extract of the wood that 
is used; consequently there is no solid at all, and it 
flows off in the water. 


11272. Now take the case of a manufacturer who - 
wishes to turn his refuse into the public sewer. What 
do you think the local authority might fairly call 
upon him to do; would they ask him to pay some- 
thing for the privilege of doing so?—Well, that is - 
levying a tax on a number of people who do it — 
already. a 

11273. I am not taking the case where the thing is - 
established, but where a manufacturer wishes to do it? 
—Why should not the man who asks for it have the 
same right as the man who is already doing it at the~ 
present time. Why should one be taxed and not the 
other ? 

11274. You consider a man ought to have the right? ~ 
—He ought to have the right to go into the sewer. . 


11275. Even although the sewers have not been con--~- 


_ structed with reference to his refuse P—Yes. 


11276. Then suppose the sewers are not big encugh 
to take the refuse?—Then it is the duty of the local 
authorities to provide them. 


11277. Then would you say that the public authority 
ought to provide it without charging him anything ?— 
Without charging him anything. He is charged to a 
very large extent. The interest of the sinking fund is 
paid already, probably to the extent, in a district like 
ours, of 50 per cent. If it is done by the town itself, 
if half the rates are paid for by the business premises, 
half the sinking fund would be paid. That is already 
a tax of half the cost, and I think that ought to be 
quite enough for any manufacturing people to be called 
upon to pay. You must not lose sight of that. If we 
were to go and say, “ Well, we are quite prepared to 
meet you, and there will be a certain percentage. just 
for argument’s sake, say 30 per cent., 40 per cent., or 
50 per cent. of this expense that is to be incraesed by 
us. If it is 50 per cent. we|are going to do it all prac- 
tically, because it all comes back from us again very 
largely,” and that is where I think that the town does 
derive considerable advantage from getting a stream of 
pure water ; seeing that they get the advantage of that, I 
think they ought to take the expense upon themselves 
altogether. You may fairly say it would be a mortgage 
upon manufacturers’ property to do this. If it was done 
by the town, they would have to repay it, but I think 
that the town ought to do the whole of it. But if it 
came to be a matter of negotiations, it would, perhaps, 
simplify’ the matter—as far as I am individually con- 
cerned, I think it would simplify the matter very largely 
—we take up the position that:Colonel Harding, as Chair- 
man of the Rivers Board, has taken up, that there 
should be one authority to deal with, and only one, so 
far as Batley, Dewsbury, and Birstall are concerned. If 
the effluent is not going into the culvert in the state they 
desire it should go in, they have no means of dealing 
with the people who are purifying at the other end. As 
it stands at present with 70, each one has his own style 
of doing it, or there may be a fairly uniform style of 
doing it, but if there is something foul gets into it, 
which of the 70 is it? That is the difficulty you 
will always have to contend with. 


11278. Do you consider that the local authorities 
would have a right to say to the manufacturer you must 
clear your effluent of all solids ?—Not suspended solids. 


11279. Not suspended?—I think not. I think the 
sewage matter has more suspended solids than we should 
turn in. You might have a system which gives a fair 
length of time for settling, and get rid of the suspended 
solids.as far as you can do that. 


11280. (Colonel Harding.) You are making a difference 
as regards suspended solids. You think that light sus- 
pended solids should be allowed to pass, and that solids 
which are likely to settle and interfere with the bed of 
the stream ought to be kept out?—Yes; they ought to 
be kept out most certainly, and the other ought to be 
got rid. of, as far as you can, with a fair plant. 


11281. (Chairman.) Then you will admit that the 
local authority ought to be allowed to say to the manu- 
facturer, “ You must keep out certain of your solids” ? 
—Yes; they have the power now. They could: prosecute 
any man on the stream that put ashes in, or anything 
of that sort, even in flood time. In flood time, of 
course, they are taken away, and no doubt they land 
themselves in the Calder somewhere, but the local 
authorities have full power to. prosecute any man. who 
puts:in solids of that character. 

11282. Supposing a dispute were to take place 
between the local authority and the manufacturer, 
would you be in favour of there being a special tribynal ? 
—Well, I. should say no. I do not know what the 
tribunal would be; it would probably be the County 
ouncil. Well, on the principle that the tender mercies of 
the wicked are cruel, sometimes we do not want to put 
too much on the County Council. I would rather that 
we should get thoroughly established first, but if it is to 
pur interest that this thing should be carried out, then I 
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should say yes. I should not object to it for a minute, 
because that would be the final appeal. We do not want 
to go from one authority to another until you half ruin 
yourself in going to the House of Lords. appealing 
about a thing of that sort. Nothing pleases me better 
than that circular I got the other day from the Rivers 
Board, because I think that is just where we ought to 
have begun, exactly. 


11283. Are you able to say what are the reasons 
which are commonly advanced by the local authorities 
when tney refuse to allow trade refuse to go into the 
sewers ?—The only reason that could be advanced with 
just cause, is that their plant is not large enough. The 
sewer is not large enough; they could not take it. 


11284. Then you would say they ought to make them 
large enough ?—I do, for the reasons I have given, for 
the reasons that we are taxed for sewage, and we shall 
have to repay the outlay to a large extent, whenever it 
is repaid. That is, to my mind, a very strong reason, 
because there is no sewage goes from the mills beyond 
what would go from the house; consequently, the mill 
itself is not responsible for the sewage, but yet they 
pay the rates to the full extent. 

11285. (Colonel Harding.) There are just two ques- 
tions I should like to ask you, Mr. Sheard. First, with 
reference to the culvert suggesed, would it be possible 
for manufacturers to draw from the culvert foul water 


.for their trade purposes, as well as for their boilers ; for 


instance, for the washing of wools or the washing of 
pieces >No; I do not think so, because it would be as 
foul as it is now. 


11286. Then in those cases each manufacturer would 


have to draw from the stream the pure water, and then 
turn into the culvert the foul water ?—Yes. 

11287. So that there would be less and less water in 
the stream as you went along?—In summer I do not 
think there would be any water at all, 

11288. Then how would the lower manufacturers do? 
There would be no water left. They would be drawing 
from an empty bed?—They would have the same 
quantity of foul water to draw from. It is all foul at 
the present time. : 


11289. Now they draw from the foul stream ?—-Not 
for washing purposes. 

11290. They draw from an independent source of 
supply for washing purposes, 
pump it or get it from the town. 


11291. So that when you said manufacturers might . 


use the foul waters coming down the special sewer you 
mean that they would use them for condensing purposes, 
and for the boilers ?—That is all. 


11292. Not for trade purposes ?—That is all. 


11293. The other question I wanted to ask you is in 
regard to the appeal body. You were saying that the 
County Council, followed, it might be, by court of law, 
and finishing with the House of Lords, is a much too 
costly and lengthy process. Do you think a special body, 
if there was such a body, in London, dealing with the 
rivers of the country generally, would be a good body to 
appeal to on such matters P—I think so. 

11294. (Chairman.) You think it would ?—Oh. yes, 
I do think so, rather than the ordinary courts, and let 
us have the first case the final one. 


11295. (Colonel Harding.) You would not like to give 
additional powers to the Rivers Boards ?’—Personally, 
I should not object at all, because I do think that the 
time is coming when-we shall be at one with the Rivers 
Board, I do think so. 


11296. I am glad to hear you say so. 
facturers might say, “The rivers authority is the local 
rivers authority. We appeal from them to the central 
authority in London” ?—Yes; they might have one 
appeal beyond. That would be perfectly satisfactory. 
I hope you will not forget what I have:said with refer. 
epee to riparian owners. .That is a difficulty I know of 
iv our district. 


The manu- 


do they?—They either. 
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Mr. W. E. Warksr and Mr. Harvey, called; and Examined. 


11297. (Chairman.) You are Mr. Walker, of Messrs. 
Walker and Son, Limited, tanners, of Bolton ?—I am. 

11298. May I ask whether you come as representing 
your own firm only, or as representing other firms 1— 
We represent more than ourselves. We are members of 
the Manchester and Liverpool Tanners’ Federation, and 
a hurried meeting was called of the tanners in the 
federation ; it was not a very largely attended meeting, 
because the notice was very short, but probably some 
seven or eight firms would be represented at the meet- 
ing held that day. The federation represents 28 to 50 
firms—the largest firms engaged in the leather industry 
in Lancashire. There is a similar federation in Leeds 
and another in Bristol. We represent the Lanicashire 
one. 

11299. Have you had any dealings with the Rivers 
Board ?—Not directly. Personally, I have not. Of 
course, I have been affected by the Rivers Board, 
through the local Corporation. They bring pressure 
on the local Corporation, and, through the local Cor- 
poration, that pressure has been brought to bear un 
manufacturers, but, as we turn all our effluent into the 
town sewers, the Rivers Board has not dealt with us 
directly. 

11300. And would you be able to express any opinion 
as to the value of the work that has been done by the 
Rivers Board ?—Well, I could not say, from practical 
experience, what the value is, but 1 should think it 
must all be on the right side, inasmuch as much greater 
attention is being given now to the treatment of effluent 
than ever was given before. 

11301. You would be well inclined to the Rivers 
Board ?—Well, I have never had any dealings with them, 
so I do not know in what spirit they approach the 
different bodies that they have to deal with. My 
answer was a general one as to the general result of the 
efforts they have made. 

11302. In some cases you take your water from the 
stream for the purpose of your manufacturing, and 
then, having taken it from the stream, it has to go 
back to the stream ?—Yes. 


11203. And in other cases the water is drawn, not from 
the stream at all, and there is no necessity for return- 
ing it to the stream. I suppose, if you speak for so 
many firms, there are probably firms who do not draw 
their water from the streams, and firms who do draw 
their water from the streams ?—1I think the majority of 
the firms we represent do not draw their water from bho 
stream. 

11304. They do not?—No. I do know one or two, and 
they are forced to put it back again, the same volume of 
water, but they are exceptional cases. The majority of 
firms that we are associated with either have wells of 
their own, or they use town water from the town mains. 

11305. And the obligation to return it to the stream 
does not come in ?—No, 

11306. They all return it into the sewers ?—Yes. 

11307. Would you say that the positions and the 
rights of the manufacturers and the local authorities 
under the existing law are clearly defined?—No, I 
should not say so, because there is a great variety of 
opinion. 

11308. You mean that the positions and rights are not 
understood generally ?—I am pretty sure they are not. 
I hear of different local authorities holding different 
opinions, and taking different actions, and I know that 


the opinions held by manufacturers vary equally as 
much. 

11309. Do you consider that the law ought to be 
altered, so as to give manufacturers greater rights than 
they possess at present to connect with sewers 1—_Well, 
I could not say, because we do not know what our rights. 
are; they may be as much as we desire or they may 
not. 

11310. (Sir Michael Foster.) Has your firm, or any of 
the firms which you represent, had difficulties with re- 
gard to connecting up with the sewers 2— Well, to take 
my own case, we have been turning into the sewers for 
nearly 100 years ; the Corporation, under pressure from 
the Rivers Board, threatened to disconnect us from the 
town. sewers. 

11311. On what grounds ?’—The difficulty they had in 
treating our effluent ; they were advised by the town 
clerk that they had the power to do this. We disputed 
it, inasmuch as we claimed that we had put our effluent. 
into the sewers for such a long space of time, that we 
were heavy ratepayers, and paid rates for the treatment. 
of this efluenit ; they took further advice, and they were 
advised they had no right, and so they do not know 
where they are, and we do not know where we are, so 
the thing hangs fire. 

11312. (Professor Ramsay.) Has the work grown very 
much during the last 100 years?—Yes, thal is their 
strong point. They say if we have a claim, it only ap- 
plies to a portion of our effluent. That only seems. 
reasonable. 

11313. (Major-General 
effluent before you return it 
treat it, but we let it settle. 


11314. In settling tanks ?—Our position is this. We 
have told the Corporation we will do anything that is. 
feasible and reasonable if they will only tell us what is 
feasible and reasonable. They do not know; they are- 
very anxious to know, and they have taken consider- 
able trouble to find out ; but I do not think they are 
prepared to say yet what scheme itihey would like to 
adopt. 

11315. (Colonel Harding.) But are they not prepared 
to say that you must settle the solids anyway 1—Yes, 
but the tanners’ effluent goes on making solids for days 
and weeks. It is constantly precipitating, and solids are 
formed. 

11316. But if you pass your effluent through a 
settling tank, say, with a day’s supply, surely a great 
proportion of the suspended solids will go down there ¢ 
—Yes, that is the mode which most tanners adopt, of 
having one, or sometimes half a dozen large tanks, 
and keeping it undisturbed as many days as they can, — 
and running it away in regular quantities, which, of 
course, is a great consideration to local bodies ; they 
know how much to expect, and therefore how to adapt 
their treatment. 


11317. Then you think it is quite practical, within 
reasonable limits of cost, to settle the grosser solids 
and to have an intermediate tank which will permit of 
a regular flow imto the sewers ?—I think that is the 
simplest and the best, but I do not call it a perfect 
system. I am afraid, to get at one more perfect would 
mean so much expense that manufacturers could not 
bear 1s. 

11318. (Major-General Carey.) You mean by more 
perfect using chemical treatment ?—I think so, yes. 


Carey.) Do you treat the 
to the sewer ?—We do not 
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11519. (Chairman.) What do you do yourself ; do you 
have settling tanks/—Settline tanks; that is all we 
have. 

11320. More than one, I mean ; does the same effluent 
go through more than one tank ?—No, it does not—well, 
yes, it does, in a way, but only one large tank. I do 
not think the others are worth considering. I do not 
think the local authorities would recognise them at all, 
so we had better leave them out of the question. 

11321. (Sir Michael Foster.) And the outfall from 
the tank into the sewers is fairly regular ?—No; it is 
not. 


11322. (Colonel Harding.) It could be made so?— 
It could be made so, and it will be made so when we 
have agreed with the local authority on the means to 
adopt. I do not wish to infer that there is any friction 
between ourselves and the local authority; there is 
_ mot; it is simply a question of not spending money on 
useless schemes. warel 

11525. (Sir Michael Foster.) You are considering 
how you can do best for both parties?—Yes, we are 
considering. Many appliances have been inspectea— 
have been inspected jointly by ourselves and repre- 
sentatives of the Corporation. We are working to- 
gether in that matter, and the delay is just on that 
point; we want them to say what will be satisfactory 
to them, and they do not want to commit themselves 
to something which will not be satisfactory, of course. 


11324. Meanwhile they are content with the present 
arrangement for the time being ?—That is so; that is 
the position, 

11425. (Professor Ramsay.) Do your tanks hold more 
than one day’s supply ?—No; they will not. 

11326. (Sir Michael Foster.) Do you deal with all 
classes of hides ?—No. 

11527. Only certain classes?—Two classes, English 
and foreign hides, which are salted. 


11328. Has anthrax ever got into your works ?—No, 


never ; that is mainly confined to China hides, I think, 
occasionally discovered in Bombay hides; but by 
foreign hides I mean mostly Continental hides, and I 
think the cases of anthrax are very, very occasional in 
these hides. 


11329. (Chairman.) Therefore, for the moment you 
and the Corporation are at a sort of deadlock ?—Yes, a 
friendly deadlock. 


11350. But all your effluent is going into the sewers? 
—Our effluent is going into the sewers, and the Cor- 
poration are treating it and turning it into the River 
Irwell, and the board which controls the river object 
to the condition, the quality, of the Corporation 
effluent, and they are turning their attention on the 
bigger sinners at home, I suppose, and they fixed on 
ourselves as one of them. 


11331. (Sir Michael Foster.) What methods are the 
Corporation employing for the purification of their 
sewage /—Land filtration. 

11332. (Chairman.) Have they got a large sewage 
farm ?—Yes. 

11333. A large farm; it is Bolton Corporation ?— 
Yes, Bolton Corporation; the sewage farm is between 
Bolton and Manchester; I should think about 150 
acres. | 

11334. (Sir Michael Foster.) What distance from 
Bolton ?—I should say about five miles, quite. 

11335. Do you know the character of the soil at all? 
—Only by passing it on the railway line. 

(Sir Michael Foster.) I mean, is it sandy or chalk? 
(Mr. Harvey.) Gravel. I should say it was gravel. 
(Mr. Walker.) It is not a heavy soil; at least, 

judging it from the railway train, which goes almost 

through the farm; you can form an estimate of the 
soil in passing. 

11336. But the effluent which comes from the land 
is unsatisfactory ?—It has been pronounced so by the 
Rivers Board. 

11337. Is it coloured soil?—Yes; unfortunately, it 
is coloured brown, and, tan liquor being brown, hence 
the close connection. I think most things that are 
dirty are brown. 7 

11338. (Major-General Carey.) The Bolton Corpora- 


* 6225. 


tion have expended iarge sums of money on their 
works within the last few years?—Yes, they have; 
and they are still incomplete. 


11339. (Chairmen.) Would there be a great amount 
of tannery refuse in that Bolton sewage/—No; we 
are the only works in Bolton. 


11340. The only tannery ?—The only tannery. 


11341. Then the brown colour of their effluent from 
their farm can hardly be due to you, 1 suppcese ?— 
Well, tan liquor being as valuable and as expensive 
as beer, it is not very likely that we should run very 
much away; but we do run some away 


11342. (Colonel Harding.) What is the volume ?— 
I could not tell you, sir. I do not think that inten- 
tionally we run more than 5,000 gailons a week away of 
tan liquor. 


11343. (Major-General Carey.) What is the total 
volume you put into the sewers?—That I have no idea 
of; I could not tell you; we have a great deal of 
water which is used in cleaning the leather, which 
carries away with it the loose tan which is not fixed 
in the hide; in making leather there is a certain 
amount of tan which unites with the hide, gelatine, 
and a certain amount of tan lying loose in the 
pores of a hide. That is washed out, and that, of 
course, is making our brown-coloured water, which 
they would call the tan liquor, and that is running 
into the sewer the whole day through. 


11344. (Colonel Harding.) Then the volume of that is 
much greater ?—Yes; I do not know how much. 


11345. Then the total volume flowing from your 
works would be quite considerable ?~Yes. 


(Colonel Harding.) 50,000 gallons a day or week; 
have you any idea? 


11346. (Chairman.) Have the Corporation, besides 
objecting to your effluent going into the sewers, ob- 
jected to any other manufacturers’ effluent +The 
dyers; I think they have taken action against the 
dyers. 


11347. And that is now in the same condition as 
yours ?/—Well, I think the dyers have done a little 
bit more than the tanners have, judging from the 
trade locally. 


11548. Do you mean they have done more to meet 
the Corporation ?—Well, dyers are principally on the 
streams; they use so much water that they do not use 
the Corporation water, and they use the water on the 
streams. They have water rights; most of the firms 
say that they have to put the water back, so they have 
to take considerable trouble. 


11349. So they do not put it into the sewers, then? 
—No; I do not think go. 


11350. Then it is only with you that a question about 
the sewers arises?—I should be inclined to say yes, 
but I cannot be quite certain that that would be a cor- 
rect answer. I do not know of any other firm. 


11351. But as far as you know ?—Yes. 


11352. (Sir Michael Foster.) You said one or two 
firms you represent took their water from the stream, 
and therefore had to return their refuse back into the 
stream ?—I do not represent those firms directly, but I 
know of one firm. I was only speaking to a tanner in 
Leeds—in fact, he is the largest tanner in Leeds, Mr. 
Harold Nickols, and at one of his tanneries, the Mean- 
wood Road Tannery, he draws water from a stream, and 
he has to put it back again. 


11353. Yes; we have had evidence about the Mean- 
wood ?—Yes. 


11554. I thought you said one or two firms of the 
association that you represented ?—Not that I know of. 
It is possible, but I do not know all the circumstances. 


11355. (Chairman.) Well, then, I understand that 
you would be willing—in fact, you are trying—to meet 
the reasonable demands of the local authorities ?—I 
should think that that is the general feeling throughout 
the trade; I think that every manufacturer recognises 
that he has not an absolute right to turn any muck he 
likes into the sewers, but, naturally, manufacturers hesi- 
tate to lay out capital in plant for treating effluent to 
be told by a local authority two or three years after- 
wards that it is inadequate, and that he must replace 
it. That is too great a tax on industry. If the local 
authorities would say what scheme would satisfy them, 
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then the position would be solved at once. I 
should like to say here that the question of treating 
effluent by settlement, we have three yards in Bolton ; 
in one yard right in the centre of the town we so built 
round, that we have no tanks, and we have nothing 
except little tanks about the size of this table, about 
three or four feet deep. The drain runs and runs out 
about four feet from the ground, so that in you have 
only four feet—a little well-hole the size of this table, 
four feet deep, to collect the sludge ; and when you think 
that the stream is constantly running in and running 
out at the other end, the whole thing is in a state of un- 
rest, so that hardly any settlement can take place. The 
very heavy solids will fall to the ground, and those are 
cleaned out every night at the request of the Corpora- 
tion. They are willing to do that themselves. 

11356. (Sir Michael Foster.) What is the nature of 
those heavy solids in your refuse?—The tan liquor 
forms a deposit, it adheres to the leather on both sides, 
and that has to be taken off. ' We call it ‘ bloom” ; 
that is the technical term for it, but it is a precipitant, 
and that falls and adheres to the leather. 


11357. And that is sufficiently heavy to fall down, 
even in these small tanks ?—Not all of it. 


11558. But some of it?—Some of it. 
j1359. You spoke of the heavier parts >—Yes. 


11660. As if some of the refuse were heavier and 
denser then the other parts, but it is really only, 
I suppose, a certain proportion of the precipitate ?—A 
certain proportion ; the heavier proportion. 

11561. The large mass that coheres together more ?— 
Yes, that is it. It would all settle in a day if it could 
be allowed to be still. 

11562. (Professor Ramsay.) Do you know if experi- 
ments for the purification of tan hquor have succeeded, 
or the reverse —Filtration through cinders; [ have not 
seen it in England. I saw a yard about a fortnight ago 
near Hamburg, and they were trying an experiment 
there, filtering through broken bricks, but they were just 
constructing it, they had not it finished, so that with 
what success they are meeting I do not know; but they 
are on the stream, they draw the water from the stream, 
. and they have to put it back, and the local authority is 
particular as to the character, of course, of the water 
they had to put back into the stream. 

11563. (Chairman.) Do you think that it would be 
desirable to have a tribunal to whom an appeal could 
be made if the local authority and the manufacturers 
differed ?—I think it would be absolutely necessary. 

cia And would you wish it to be a local tribunal ? 
—No. - 


11565. Not local ?—I think not. 

<uasin Any kind of Government body, say in London ? 
—Yes, 

11567. That is what you would ‘like to see?—Yes. 


The Government inquiries that have been held have. not 
produced any good results. The Commissioners that 
have been sent down have been very reluctanit to decide 
between corporations and local manufacturers, as if 
they were in doubt as to the law on the maittier. We have 
had one or two cases where I think the Local: Govern- 
ment Board—tI am not quite sure as to that, but gemitile- 
men have coine down to ‘mold an inquiry on the spot, 
but it has never resulted in amy satisfactory conclusion. 
They have simply advised that some friendly arrange- 
ment should be made, which does not really advance 
the question very much. 
11368. (Major-General Carey.) To hold, an inquiry 
about what—whether you remain discharging your 
effluenit into the sewers, or.taking it out, or what ?—I am 
referring now to a case of Mr. Long, of Grappen Hall, 
near Warrington, who had some trouble with the local 
authority—an urban disirict authority. I think they 
engaged Sir Henry Roscoe to advise them, and the thing 
wwenton ivr a long time,,and at last it was referred, I 
think, to the Local Government Board—I am not quite 
sure as to that—and a gentleman was sent down and 
he simply advised that the two should try and meet one 
another, and settle it in that way, " 


11469, Have the Corporation ever required you to take 
your tannery effluent out of he sewers ?—No, sir. They 
did write to us to say that if we did not improve the 
effluent they would disconnect our drains from their 
sewers.. We replied that they had no right, to do any- 
thing of the kind. We claimed a right to turn our 
-cifluentt into the sewers, because we had done for nearly 
100 years, and that we paid heavy rates every, year, and 


they accepted those rates for the treatment of our 
sewage and for other things, They took further advice, 
and we were told (so I understand) that they had taken 
up a position which was not a sound one, that it might, 
be difficult to uphold, and they retreated from. it. 
The ‘cases that have come into the law’ courts that 
have affected tanners have all been cases where the 
tanners have turned their effluents into streams, so that 
it really does not give much information to these tan- 
ners who turn their effluents into sewers. Sir Henry 
Roscoe, who was engaged by the county authority im 
connection with the Cox case (Cox, I think, of. Shrews- 
bury), said that the effluent was not fit to go into a 
stream, but it ought to have been turned into a town 
sewer. Well, when I read that, I thought that a town 
sewer was a proper place for a tenner’s effluent, but 
we are advancing now. We tind that four or five years 
afterwards the town authorities do not think that 
tanners’ effluent is a proper effluent to go into a town 
sewer. 

11370. When you say you do not think it a proper 
effluent to go into a sewer, do you mean because of the 
quality or because of the quantity —I have not heard 
any complaint against the quality, except that it is 
difficult to clarify ; 1b is not an unhealthy effluent. 


11371. Then the objection is that there is too 
much of it?—I should think the great objection is that 
it is very difficult.to get rid of the brown liquor, that it 
comes in uncertain quantities, and that when the double 
effuent—a tanner has two processes, the time process, 
for removing the hair from the hide, and afterwards the 
tanning process. _ Well, the two, of course, run into the 
same drain, and one precipitates the other. 


11372. (Colonel Harding.) Then probably the difficulty 
which arises is from,sedimentation in the sewer itself ?— 
Yes; lime and tan liquor precipitate one another and 
precipitate at once, but I have known by experience 
that the precipitation goes on for days, so that there 
must be a considerable sediment formed in the sewers, 
even after we have collected a great amount in the 
settling tanks. 

11373. Your effluent is highly putrescible, is it not ?—I 
should think that water from the soak pits—the pits into 
which the hides are put as they are received from the 
butcher, with blood attached to them, and dung in the 
winter time, is an objectionable effluent. 


11374. We have heard—I do not know whether you 
have—of objection arising from putting tanners’ effluent 
into the sewers, because putrefaction takes place in’ the 
sewers themselves, and very bad stinks arise from the 
ventilators in the streets. Might that be the objection 
made by the local authority to receiving your effluent. 
You do not. know?—Well, I was hesitating, because the 
effluent from tanneries varies very, much. There is @ 
process called “baiting,” which is used for all lighter — 
leathers—leathers used for upholstering, such as this 
description, which is really a putrefying process itself. — 
The hide is reduced by putrefaction. Well, that is an 
objectionable effluent, and those tanneries that have > 
that effluent of course, have a difficulty, I dare say, in 
treating it, in order to put it into the’stream. ~~ 

11375. But, speaking generally, your effluent is niot 
acid, is it, or alkaline? It is neutral; and it contains — 
organic matter ?—Yes. asi 

11376. Which is generally of. the same character as— 
domestic sewage, is it not?—Tan. liquor itself is acid — 
when we draw it away. sstane th eee = 

11377. Tan liquor is mixed with other matters ?—_ 
When we draw it away: . ine J 

11378. Have you any experience whether your effluent — 
is neutral or acid?—Our effluent will be alkaline, I — 
should think, because the greater volume will be’ lime — 
water. here is a great deal of organic matter in ‘it. 

11379. (Sir Michael Foster.) I suppose there are quan-— 
tities of hair; what becomes of it—you say you are 
removing the hair with lime?—The process of liming, — 
sir, is to expand the hide—to swell it to such an extent — 
that the hair is easily removed with a blunt knife. The 
hair is not supposed to come off in the pit—I do not 
say that it never does. a 

11380. In summer time, I suppose; when the’ pro-— 
cess is accelerated by the warmth of the weather, pro-— 
bably some small portions of it may come off the hide — 
in drawing it out of the pit, and they may go down 
the drain, but it is not a difficult thing to. collect the 
hair ;..we have a very small wire sieves os ens as 8 67 

11381. And you do that ?—Yes; we havé'two, and the 
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drains are intercepted in two places, and the wire sieves 
are inserted. 


11562, (Professor Ramsay.) What is done with the 
hair ; is it burned ?—No, sir, it is turned into blankets. 
411685. (Sir Michael Poster.) But the tan liquor itself, 
I mean, is more or less antiseptic. It is opposed to 
putrefaction more or less ?—It is antiseptic. 

11384. More or less ?—Yes. 


11385. But the relative quantity to the rest of the 
effluent is'so small, I suppose that the total effluent is 
putrescible ?—Yes, I should think that in the tan liquor 
that runs away from a tannery the antiseptic property 
is very much reduced, because it is the oldest liquor 
in the yard, and it comes into comtact with the hides 
‘in the iirst instance when they are charged with lime. 

11386. (Professor Ramsay.) Is the bichrome process 
at all used in your district ?—I think at Manchester 

_ they have it. 
11687. You do not use it?—No, we do not use it. 


11388. There is no question of the refuse from bi- 
chrome going into the sewers ?—In the yard where they 
use bichromate of potash, I suppose you refer to. 


11389. Yes ?—I should think that would get into the 
effluent’ in any tannery where they have the chrome 
tannage, but at present there are very few tanneries 
in Lancashire and very small ones that are doing it. 
It requires a very small plant, and as a rule it is done 
by men who probably have room in their yard for a few 
tanks, or they are doing it in a cellar or something of 
that land. 

11590. (Chairman.) I think we have pretty well 
gathered your views as to the question whether manu- 
facturers should be required to pay a special rate or 
charge to connect with the sewers. 1 suppose you 
would say there was no general rule about that P--Well, 
I should not like to speak as representing the Federa- 
tion, because I have no mandate from them. I think 
their answer was, no, certainly not, or something of that 
kind. But I have thought about this matter since you 
wrote, and I certainly would rather pay an increased 
rate to the Bolton Corporation than dabble in any 
scheme at present, because I do not think at present we 
have sufficient knowledge to say what scheme ought to 
be put down for the tannery effluent, and I should think 
if it were put down now, in five years hence opinion 
would have grown and changed so much that it would 
be out of date, or probably so. I would rather make an 
arrangement of that kind, and we have suggested it to 
the local authority; it is under consideration; they 
move slowly. There is also another strong reason why 
‘Manufactures situated in towns should not be compelled 
to treat their effluents—they would have to deal with a 
large amount of solid matter in a slushy state, which 
would require a large open space to dry it; then it 
would want carting away probably a considerable dis- 
tance, as suitable places to get rid of such material 
are very difficult to find. Corporations and local 
authorities have plant already in existence for dealing 
with these solids. 

__ 11391. Then, what are the difficulties, should you say, 
that the manufacturers usually meet with in dealing 
with local authorities, and the reasons that are generally 
‘advanced by the local autihorities for refusing to allow 
trade refuse to enter the sewers /—I think, in answering 
that question, I should say that local authorities were 
-very often represented by committees and sub-commit- 
tees. Take our Corporation. . This matter is under the 
Sanitary Committee, composed of specialists, doctors, 
and others, but I do not think they are practical men. 
' They profess to a certain expert knowledge of what is 
good for the health of the community, but they are not 
sympathetic in their attitude towards trade; they look 
_at the matter entirely from one standpoint, and, if a 
-Manufacturer’s effluent is not absolutely satisfactory, 
they would immediately cut him off from the sewers, 
whether it closed his place or not. That is one difficulty 
_ we have to meet, that we are dealing with a committee 
who do not understand the question they are dealing 
with: They rely on the borough surveyor or the borough 
“engineer for their expert knowledge; they rely on >he 
_ town clerk for their legal knowledge ; and both of tnese 
gentlemen often lead them astray. That is our diffi- 
* culty, I think, in dealing with the local authority, and, 
‘of course, the general difficulty (and you cannot blame 
them for this) that they do not know their legal position, 
“and what rights they have as a corporation, and what 
Tights manufacturers have as manufactures and as rate- 
payers. Their objections to our sewage are the difficulty 
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they have of treating it with the chemicals they use for 
the treatment of the other town efiluent ; it requires dif- 
ferent treatment; they never know when it is com.uz, 
they adapt their treatment to the ordinary require 
ments, when suddenly they are confronted with 
tanneries’ effluent, which upsets their arrangements and 
their calculations, and is highly inconvenient. They also 
have objected to our effluent because of its colour, and 
I think that is because the Irwell and Mersey River 
Pollution Board has objected to the colour of the Bolton 
effluent which they turn into the River Irwell. 


11392. (Sir Michael Foster.) You are not.convinced 
that the colour of their effluent from the sewage farm 
is due. to the colouring matter in your effluent 7—No ;,1 
do not think there is sufficient tan liquor, goes down 
our effluent to affect the colours of such a large volume 
as must come from a town of 150,000 inhabitants; it 
must be infinitesimal. On the other hand, lime water 
and tan liquor together make a very dirty brown com- 
bination, 

11595. (Major-General Carey.) I suppose the’ Corpora- 
tion are continually making analyses of their effluent, 
wre they not—tney know perfectly what. it consists of ? 
—Of the effluent as it comes to them ? 

11394. No, going from them inito the river ?—Yes; 
they know exactly what they are turning in, and the 
Rivers Pollution Board. know too ; they are constantly 
analysing, 


11595. They know, or they ought to know, what the 
effect of the tan is upon the sewage in the effluent ?—1 
do not know that they do, six ; would not that be very 
difficult to ascertain ? 

11496. (Sir Michael Foster.) Your position is, is it 
not, that there 1s no proof at present that the colouring 
matter, which makes the effluent from the sewage farm 
brown, is the same colouring matter as that which you 
are putting into the sewer?—I do not think there is, 
sir. I should be quite willing to be convinced, but they 
have never tried to convince me. The fact that the two. 
things are of the same colour is quite sufficient for the 
local commititee. 


11597. (Chairman.) Are there a great many different 
trades in Bolton? Is there any prevailing trade in 
Bolton ’—Cotton. | 


11598. Cotiton ?—Yes ; cotton is the staple industry ; 
cotton, coal, iron, fourthly, leather. 


11399. Then, when the local authority objected to your 
effluent going into the sewers, did they make any. sug- 
gestion to you of what they proposed should. be done ? 
No; they did not make any suggestion. We asked 
them to make a suggestion, and we invited them to 
prepare a scheme, that their own engineer should pre- 
pare a scheme, and we suggested to him that he should 
visit, with us, several tanneries, where we knew means 
were taken to treat the effluent before it was turned into 
the streams. I should think we have been to half a 
dozen different yards together—ithe chairman of the com- 
mittee, the local engineer, and myself, and they cannot 
trust themselves to be perfectly satisfied with the con- 
dations which the Leeds Corporation had laid down for 
the tanners in Leeds. A series of experiments, I think, 
were made some years ago at the Right Hin. W. L. 
Jackson’s tannery in Leeds, at the expense of the 
Tanners’ Federation and the Corporation jointly, and a 
system was adopted which the Corporation pronounced 
satisfactory. The Bolton engineer said he was satisfied 
with that, and that he would recommend the Bolton 
Corporation to adopt that system. Unfortumiately, that 
was very near November, when the l'own Council was re- 
elected. The committee was re-appointed with very 


few members of the old commititee on it again, and a 


new committee now has the matter in hand, who do 
not know the past history, and they have not taken the 
matter up again. That is one drawback. Of course, in 
dealing with local authorities, the committees are con- 
stantly changing. 

11400. There is no reason to suppose that they. would 
not be satisfied with the adoption of the Leeds system, 
is there ?—I think they would. 


11401. You think they would be satisfied 7—I. think 
they woald ; but do you not think it is reasonable that 
a manufacturer should ask a Corporation for a guar- 
caitee that they will be satisfied witha certain scheme 
before money is spent? | : 

11402. Are ‘you prepared to adapt your works to the 
Leeds standard if the local authority guaranteed that 
they would be satisfied with it ?—Quite, where the room 
allows, where we have land space todo it. Tt is simp] 
a question of land space for settling tanks. 2 
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11403. And then you would consider that it was 


Walker and reasonable, on the part of the local authority, to ask 


Mr. Harvey. you to do that ?—Oh, quite. 





8 May 1902. 


I think our local authority 
has been absolutely reasonable since they withdrew from 
their first position, which was that they would discon- 
nect our drains. Since then the arrangements have 
been perfectly satisfactory and agreeable to both sides, 
I think. We are simply waiting now for the Corpora- 
tion to put before us a scheme, 

11404. The expense of adapting your works to the 
Leeds standard would fall on you, would it not ?— 
I put that question to the local authority in this 
way: that if they would put before us a scheme which 
was reasonable and feasible, and not too costly, that 
we had room to adopt, and they would say that that 
scheme was satisfactory to them, then we would adopt 
it at our own cost; but if they insisted on our doing 
something, and would not say it was satisfactory, then 
TI thought the cost ought to be borne equally by the 
Corporation and ourselves, because them it is an ex- 
perimental matter entirely. To that, we got no reply. 


11405. And that is how the matter stands now ?— 
That is how it stands now. I think that they will 
put a scheme before us, and that probably we shall 
agree upon something which will satisfy us both. I 
think so, but I do not think that all tanneries are 
as favourably situated as we happen to be. 


11406. You mean they may not have the same facili- 
ties for meeting the requirements of the local authority ? 
—No. I do not think that all townships, smaller 
townships at any rate, have the same facilities that 
Bolton has for dealing with its effluent. Bolton has 
spent an enormous amount of money lately. It has 
put about 4d. in the £ upon the rates to deal with 
its sewage, and I should think it is in a very favourable 
position compared with many towns. 


11407. Do they treat the sewage before it gets on 
to their farm?—They do. Within a quarter of a 
mile, or half a mile, of one of our tanneries they have 
the sewage works, where they treat the effluent with 
chemicals, and at one time they thought of putting 
a separate .sewer from one of our works to this place 
in order to get it absolutely free from tan effluent. 

11408. (Sir Michael Foster.) Why did they give up 
that idea?—Because we are on one side of the rail- 
way and they are on the other, and it meant syphon- 
ing it under the railway, and you cannot get the 
railway to consent to those things unless you give 
them some quid pro quo, some favour back again; 
and I do not think the time is ripe for that. It seems 
to me that the tanners that are on streams are en- 
tirely differently situated from the tanners that turn 
their effluent into sewers—that the’ same law cannot 
apply to both. I think it is recognised that manu- 
facturers who draw water from streams, or who turn 
their effluent into streams, ought to turn it in in a 
very good condition; because, probably, other manu- 
facturers lower down the streams are using that stream 
for manufacturing purposes; and, again, they pay no 
rates; whereas a manufacturer in a town is paying— 
we are paying, I suppose, between 6s. and 7s. in the 
£ at Bolton; the rates are very heavy, and we claim 
that for that payment we have a right to expect some- 
thing from the Corporation, 

11409. I gather that you feel one great difficulty 
is that the proper way of treating your effluent has 
not yet been thoroughly thrashed out ?—I think that 
is it, sir. 

11410. That, of course, in any case, you would ex- 
pect attempts made should not be so costly as to inter- 
fere with your business; but beyond that there is 
the great difficulty—a plan is not presented to you 
which you are assured would be adequately success- 
ful, so that it would be always maintained ?—That re- 
presents my opinion, sir. 

11411. (Colonel Harding.) Just one gvestion. You 
represent not only your own firm, but am association 
of tanners ?—Yes. 

‘11412. How many members are there in your asso- 
ciation ?>—Twenty-eight, I “think. 


11413. And are they all the tanners in Lancashire, or 
the tanners in a smaller district?—It is called the 
“Manchester, Liverpool, and District Tanners’ Federa- 
tion,” and I think we go outside Lancashire; but 
mainly, I should think, probably 25 or 26 out of 28 are 
tanners in Lancashire, and they comprise the largest 
tanners in Lancashire. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


11414. Evidently it is an important association ?— 
It is young, but it considers itself very important. 


11415. Then you just answered Sir Michael Foster 


that you are unable to suggest to the Commission 


in what way tanning effluents going into streams might 
be dealt with. Does your association recognise as one 
of its responsibilities the duty of finding out the best 
way of treating tannery effluents in those cases? Does 
your association consider it necessary, or is likely 
shortly to consider it necessary, to engage an expert, 
and to carry out experiments with a view to—what 
shall I say—working out your own salvation, rather 
than expecting that this shall be told you by some 
local authority or Rivers Board ?—This federation was 
started partly with that idea. We felt that the 
sewage question would be one of the difficult questions 
which the trade would have to solve; and it was 
felt that individual tanners ought not to have to fight 
this battle themselves; and really, of course, when a 
tanner goes to the expense of putting down a plant, 
and proving whether it is successful or not, he is doing 
work for the trade generally. 


11416. Then do you not think it would be a very 
good thing for your association to undertake this ex- 
perimental work ?—Well, there comes in the difficulty 
that different authorities have different ideas. 


11417. Well, that is simply because of the uncer- 
tain condition of the question. Your association might 
throw a great deal of light on it in the general in- 
terest of the tanners in your district ?—I think the 
federation would be quite willing to consider that. 
That was really one of the principal reasons why the 
federation was formed. 


11418. How long has the federation existed P—About 
two years. 


11419. And nothing has been done yet ?—Yes, a great 
deal has been done, but not on those lines. 


11420. I am glad to hear you say that the associa- 
tion was formed partly for this purpose, and that 
you recognise that that is a right thing to do. I 
earnestly hope that the association will take the matter 
in hand, and so help not only the tanners, but 
the lccal authorities ?—The federation have their own 
chemist ; but his work has been entirely devoted to 
questions which have come up in manufacturing. 


11421. Remunerative work?—Yes. The federation 
is hardly financially strong enough yet to employ a 
man on research work alone. We have to allow him 
to take work, of course, and charge for it; we camnot 
keep him entirely; we hope to do so as we grow. I 
think you know that if the system adopted by the 
Leeds tanners was generally accepted by the local 
authorities that to a great extent would solve the 
greatest Uifficulty. 


11422. But that is relatively a small matter, be 


cause the real difficulty arises where tanning effluent | 


must go to the stream; that is where the difficulty 
of treatment arises. Where it comes into the sewers 
it is relatively simple; it is merely a question of settle- 
ment and intervals to cause a regular flow. It is the 
other question, I think, that your association might 
most usefully take in hand. 


11423. (Dr. Burn Russell.) What you 
effluent is the total discharge from your works as it 
leaves them?—I am sorry I have come without the 
figures. It is two or three years since I had the 
figures before me, and I do not wish to mention a 
figure now which would be wrong; but if the Com- 
mission would like to have the figures I could send 
them. We got them out at the request of the local 
corporation. 
I could let you have the figures.* 


11424. (Chairman.) Thank you, we would like to have © 


them ?—I might state them wrongly if I attempted to 
give them now. 


It is perhaps some four or five years ago; — 


“ 


call your — 


11425. (Dr. Burn Russell.) I do not mean the quan- 
tity simply, but what you have been speaking of, and — 
whit the local authority referred to in their communi- — 


cations to you is the total discharge from your works 


from all sources?—I am not quite sure that I quite 


understand the question. 

11426. Is it a composite effluent ?—Yes; 
effluents go into one sewer; they are all mixed to- 
gether. 


aE eis ee ea a 
* Mr. Walker wrote later as follows :—‘* I have gone care- 
fully into the figures, and am of opinion that three million 
¥ ey > >) 
gallons per annum would be an outside figure. 
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11427. They go into one discharge pipe from your 
work and from that into the sewer ’—'They do. Well, 
if it is not one discharge pipe, there are probably 
many ; but they all go into one sewer from one yard, of 
course. 


11428. Then how would you classify those elements in 
your effluent—from what sources ?—'The main source is 
undoubtedly from the lime yard. That would be lime 
water mixed with a certain amount of animal matter 
which is more or less putrescible; rather more than 
less, I should say. 


11429. Then you have the tan liquor—that is separate, 
is it not?—There is not very much tan liquor turned 
into the sewer—not directly. In the summer time, 
when tan liquor is apt to ferment, more tan liquor 
is run away than in the winter time. I know many 
large tanners who do not run a drop of tan liquor 
away; they work it round, constantly re-strengthening 
it. Whether that is a good principle or not I do not 
know. It is not the universal custom. Asarule one’s 
liquors get worked down through the yard until they 
are almost exhausted. They are acid then, and they 
are used to neutralise the lime which is brought in 
by the hides. Instead of using a lactic acid or acetic, 
they use the acid which is formed naturally in the weak 
tan liquor. Then they consider that the best thing is to 
run it down the drain; but I do not think you would 
find above a quarter toa half per cent. of tannin strength 
in that liquor; but it is brown. ‘'Il'o a 1aan who did 
not understand anything about the trade he might think 
it was strong liquor, but it is not ; it is brown in colour, 
because the tan and the lime form rather a brown 
colour. 


_ 11430. That is after the lime joins the tan ?—That is 
after the lime joins the tan. 


11431. But before that period ?—Before that it is a 
very thin brownish yellow liquor—almost exhausted. 


11432. Then would it assist your difficulties to deal 
with that small portion of tan liquor alone instead of 


dealing with it in the mass of your total discharge ?—We 
could only take out the solids, could we? I do not know 
what means could be employed to decolourise it— 
whether it would be possible or not. I have never tried 
any experiments on those lines. 


11435. What I mean is that it would be surely more 
easy to deal with the colouring element by dealing with 
the ingredient in your sewage that produces the colour- 
ing matter than after it has joined the mass of the dis- 
charge from your works?—TI see your point, sir. You 
think it would be better perhaps to have two separate 
drains and two separate sets of settling tanks ; one for 
your lime yard and one for your tannery. 

11454. IT am not giving you any opinion at all; 
but I am looking to you as thoroughly understanding 
the various elements of your sewage, and how they bear 
upon the ultimate problem, and therefore expecting you 
to give some indication of how to attack the problem ? 
—Well, if you follow it a little further than that, you 
would settle the solids out of the two different 
materials—the two different effluents; they would even- 
tually be joined together in the town sewers, and the 
precipitation would fake place there; and I should 
think it would be better: for the tanner to precipitate by 
mixing the lime and the tan together in his settling 
tanks rather than to allow the precipitation to take 
place in the town sewers. I may be wrong in that; 
it 1s just an idea. 


11435. Then what do you do with your rainfall ?— 
We use it. 


11436. Is there no surface water allowed to join the 
mass of your discharge?—Oh, yes; you cannot help 
some. Of course, what falls on the roadway runs down 
the drain, but what comes from the roofs of the bnild- 
ings we run into the tank from which we draw the 
water for the boiler. 

11437. (Chairman.) We are extremely obliged to you 
for your evidence, which has been very interesting ? — 
T shall be very glad if I can help in any way to solve 
the question. 


Mr. Jonnw Stannine, Mr. Ross Grmmerz, and Mr. AtrreD Jonn Kine, called ; and Examined. 


11438. (Chairman.) You represent the Calico 
Printers’ Association, Limited, and Bleachers’ Asso- 
ciation, Limited ?—(Mr. Stanning.) We do. 

11439. I will just ask you this general question first. 
Manufacturers have to be divided into those who 
draw water from streams for their works and have 
to return it to streams, and manufacturers who draw 
their water not from streams, and who, therefore, need 
not return it; do you represent both classes ?—If you 
allow me to say so, I do not think you can draw a dis- 
tinction of that sort. 


11440. Well, there is a distinction in this way, *hat 
the water that is drawn from a stream must be returned 
to a stream ?—Certainly. 


11441. In the case of manufacturers who do not draw 
water from streams, they are not obliged to return it ?— 
~ Not to the streams. 


11442. No? No. 


11445. Well, do you represent manufacturers who 
draw their water from streams and manufacturers who 
do not do so; do you represent both classes /—Both ; 
there are manufacturers who do both—both use water 
from streams and also from springs—both. 


11444. (Sir Michael Foster.). But those who take the 
water from the stream must return it to the stream ?— 
Certainly ; I believe that is the law. 


11445. (Chairman.) But you represent manufacturers 
who do both the one and the other ?—Certainly, there 
are plenty who do both. As Mr. King points out, also 
there are plenty of bleachers and dyers who take Cor- 
poration water for dyeing or bleaching from the Cor- 
poration. 


11446. (Sir Michael Foster.) There is a considerable 
proportion, then, of your Association that takes water 
from the stream ?—Oh, mainly. (Mr. Ross Gemmell.) 
The bulk of it. (Mr. Stanning.) The bulk of it. 


11447. (Chairman.) Well, may I ask you your opinion 
as to the question whether the position and rights of 
manufacturers and local authorities under the existing 
law are pretty clearly defined ?~-We do not think they 
are, 


11448. You think that the law should be altered so 
as to give manufacturers greater rights than at present 


to connect with the sewers?—Yes, we do. w think, we 
have sent a written reply to that question which ex- 
presses our views. 


11449. We should like to hear it, because it gets on 
to the evidence ?—Then, may I read the reply? 


11450. Certainly ?—‘“ We are uncertain what rights 
manufacturers now have, but we think a distinction 
must be made between towns and other smaller authori- 
ties. (a) In towns it is practically impossible for 
manufacturers to purify their effluents in the same way 
as might be done in the country, where space is avail- 
able. We think, therefore, that in towns manufac- 
turers, or at any rate old-established manufacturers, 
should have the right to turn all their effluent into the 
sewers, subject to the safeguards and terms mentioned 
below. (b) In other districts the local authority might 
be unable to deal with a large volume of water, but 
manufacturers should, subject to the safeguards men- 
tioned below, be allowed to turn a portion of their 
effluent into the sewers. In the case of calico printers 
or bleachers the worst of the effluent, if separated from 
the other waters, might be turned into the sewers with- 


out overtaxing the local authority, though in the case of - 


small authorities the volume must be limited.” 
if you wish, give you a case in point. 

11451. Yes, we should like to hear that ?—Well, it is 
my own case. I am in a country district with a popula- 
tion of about 7,000 people. Their sewage effluent will 
be perhaps 150,000 gallons a day. The effluent from 
my works is 800,000 gallons a day. Now, it seems to 
be almost absurd to ask the local authority, which, in 
the ordinary course of things, would only deal with 
150,000 gallons a day, to go and deal with 800,000 
gallons a day. 

11452. (Professor Ramsay.) In addition?—In addi- 
tion. That seems an impossible thing to demand from 
anyone 

11453. (Sir Michael Foster.) Might I ask what is the 
character of your refuse ?—It is the ordinary bleacher’s 
effluent. The pollution is caused by the size that we 
wash out of the cloth, not by anything that we put into 
the cloth, but the size that we wash out of it, that is 
the main cause of the bleacher’s pollution. 

11454. It is found rather difficult to deal with verc- 
rally, is it not ?—The size? 
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11455. Yes 2—It 1s dificult to deal with. 


11456. (Colonel Harding.) Do you deal with it ?—We 
try ;, 1 cannot say that we have been altogether suc- 
cessful, but we have done a great deal. 


11457. What do you do ?—Precipitate and settle. 


11458. With chemicals?—We use a little alumino 
‘ ferric, precipitate with that, and settle; we have large 
settling tanks. 

11459. With what results?—They are only fair re- 
sults. We are making further experiments in the way 
of dealing with it, which I hope may be successful, but 
it is a little premature to talk about it. 

11460. (Chairman.) And where does your 800,000 
gallons go now?—It goes into a stream called the 
Lostock, and eventually into the Ribble. 


11461. Then none of it goes into the sewers /—None 
at the present time, but I may say that I should desire 
to have the power to turn a portion of the effluent into 
the sewers. 

11462. (Sir Miehacl Foster.) A particular portion ?— 
A particular portion, what I may call the worst portion 
of our effluent, into the sewers, provided it could be 
done so without having an injurious effect on the sub- 
sequent treatment of the sewage. 


11463. How is that distinguished from the rest—that 
part ?—Well, I will explain. The worst portion of our 
effluent is that which is caused by boiling the cloth. 
We boil it, as probably you know, with lime and soda, 
and in boiling it with lime and soda we get out the size, 
and the stuff with which it is boiled contains the worst 
of our pollution. In my own case it might amount to 
perhaps 10,000 or 15,000 gallons a day. 


11464. Is that very powerful ?-\Yes, it is very strongly 
alkaline. 

11465. Strongly alkaline?—I think, subject to that 
being put in and spread over a space of 12 hours, it 
might be put into the sewage of the district without in- 
juring it. That is the power which for my part I should 
like to have. 


11466. And that would leave the rest of your waste 
of a much milder and less noxious character ?—I think 
so. I do not think even then the rest would be fit to 
turn into the river without settlement, and possibly 
some form of filtration. Of course, if it would do the 
local authority harm then I think the thing would not 
be desirable. 


11467. (Professor Ramsay.) May I ask whether you 
use methodical washing ; do you use the spent liquor to 
treat the first stuff that comes in, and the next, and so 
on ?—We do not, no. 


11468. Is it not an advisable thing to do; would it 
not economise the amount of liquid you would turn out 
very largely P—I do not think so; if it is done it is done 
in the form of taking the water and settling it; it is not 
done by passing it through first one washing machine 
and then another washing machine. (Mr. Ross Gemmell.) 
Some of the machines in the prmt works are arranged 
on that method; it is done for the purpose of econo- 
mising the water. 


11469. It would also economise your effluent ; you 
would haye less to deal with ?—Yes. 


11470. (Sir Michael Foster.) And is it equally 
valuable for the purpose; do you wash equally well 
‘so 2Yes, oh yes, quite. (Mr. Stanning.) There might 
be a little difference of opinion about that. I wonld 


rather wash with clean water than with dirty. 


11471. (Professor Ramsay.) But you ultimately wash 
with clean water ?—Ultimately, but still——. (Mr. Ross 
Gemmell.) Mr. Stanning is speaking of white, and I am 
speaking of print, dyed, and coloured. 


11472. (Major-General Carey.) Has it ever been sug- 
gested that they should take this portion of your effluent ? 
—(Mr. Stanning.) I think at one time they agreed to 
do it, but for some reason we have discontinued sending 
it in. 

11473. (Sir Michael Foster.) Your effluent from the 
print works is of a different character?—(Mr. Ross 
Gemmell.) Yes, in a way, it gentain. much more valour 
ing matter. 





11474. A good deal of colouring matter ?—Yes, some- 
times, 
11475. And less size ?—Yes, I should say, perhaps. 


11476. Not a great difference?——I am not certain 
abot that. 
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11477. (Professor Ramsay.) Do you do anything to 
remove the colouring matter ?—Yes, we have settling 
tanks at most of the works; of course, the works of the 
Calico Printers’ Association, almost the whole of them ; 


I think the whole in the Lancashire and Cheshire dis-- 


trict drain into the rivers, not into the sewers at all. 


11478. (Sir Michael Foster.) Are you able to remove 
the colour?—Not entirely; still, we are under the 
Mersey and Irwell Joint Committee ; of course this goes 
into the Ship Canal. 


11479. (Professor Ramsay.) We know what that is 
like ?—Yes, (Mr. Stanning.) I may say that we dye as 
well as bleach, and the colour is not absolutely removed, 
but there is not very much colour left when the whole 
of our effluent is mixed together; there is very little 
coloured matter. 


11480. Does precipitation in the tank remove colour 
to a great extent ?—(Mr. Ross Gemmell.) Well, some 
colours will not remove at all. 


11481. (Sir. Michael. Foster.) You say some colours ; 
I 1nean how would you distinguish them; what colours, 
for example, can you not; what is the class of colour 
that you cannot remove in that way?—Well, alizarine 
and some direct dyeing colours would be very difficult 
to get clear. 


11482. (Chairman.) Have you applied to the local 
authority to take any of your effluent P—(A/r. Stanning.) 
No, Ihave not. Some time ago I did, and they agreed 
to take it, but it is 14 or 15 years ago, and we dis- 
continued sending it down simply because it was in- 
convenient, but it is quite possible we might like to have 
that power again. 


11485. Did you once send it into the sewers eet 
portion of it, a small portion of it; just the portion that 
I referred to. 


11484. You gave up doing that for your own conveni- 
ence ?—Yes. 


11485. (Sir Michael Foster.) How does the local 
authority treat its sewage, do you know?—Yes; it 
passes it through a tank and then by irrigation. , 


11486. It has an adequate quantity of land?—Yes, a 
good quantity of land; the treatment is quite success- 
ful, quite. 


11487. (Chairman.) You would agree that local autho- 
rities should be safeguarded against any injury to their 
sewers ?—Certainly, without doubt. ee 


11488. And should you say, speaking as generally as 
you can, that manufacturers are prepared to adopt 
means for removing solids and grease from their trade 
refuse before they allow it to discharge into the sewer? 
—I certainly think so, in Lancashire at any rate. 
(Mr. King.) Not in the large towns, where there is no 
space; they cannot. (Mr. Stanning.) I thought that 
was a general question. 
the middle of a large town like Manchester, I think the 
conditions are entirely changed. 

11489. But you think that they are prepared to adopt 
such means generally wherever it is possible to do so ?— 
Yes, certainly, wherever it is possible. 

11490. (Sir Michael Foster.) But in a large town, 
where they are cramped for space and so on, they should 
be allowed to discharge all into the sewer?—I think 


Of course, where works are in | 


’ 
. 


so; they pay large rates, and I think they have the r 


right to the use of sewers unless there is some 
special reason against it. Is 


very iM 


11491. (Professor Ramsay.) Do you discharge any ~ 


spent bleaching liquor into the sewer; any bleaching 
liquor which still contains a power of bleaching to any 
extent, which contains chlorine ?—Well, in any well- 
arranged works the whole of the chlorine is used up ™m 
the bleaching itself. , ots 

11492. None left over ?—Practically nothing. (Mr. 
Ross Gemmell.) Nothing. preci. 

11493. (Chairman.) In the event of a dispute between 
the local authority and a manufacturer, do you think 


there ought to 


11494. And what sort of tribunal ?—Well, r confess I 
am unable to answer that question. 


be some legal tribunal before whom it 
could be tried ?—(Mr.. Stanning.) Yes, we do think so. 


4 


11495. I mean, would you have it a central, tribunal in — 


London, or would you have a local tribunal >—My own 
impression is that there is very much to be said for 
both sides. A central tribunal in London would take 
a broader view, and perhaps deal with the matter more 


equitably all round; on the other hand, they have not 
the special knowledge which is required in dealing with 
these cases. 


11496. (Sir Michael. Foster.) You. mean the local 
knowledge ?—Yes, I beg your pardon, the local know- 
ledge. 


11497. That can be obtained readily, ean it not, by 
inquiry P—Yes, it all depends upon the man. 


11498. In your answer you are thinking of the one- 
man tribunal? — Yes, we were rather. (Mr. Ross 
Gemmell.) The Government Inspector. (Mr. Stanning.) 
The Government Inspector, that is what we were think- 
ing of. 

11499. The question would cover, you see, a Board; 
did you look at the interim report we published ?— 
_ No, I have not seen that. 


11500. In which we suggested what we spoke of as a 
Supreme Rivers Authority, a central authority in Lon- 
don for dealing generally ?—I am afraid I have not seen 
that, no. 


11501. That was not meant to be an arbitrator, simply 
one man, but a constituted Court having at its disposal 
adequate technical ability? (Mr. Stanning.) The pro- 
posed Court would seem to be very good, but we have 
not considered this suggestion. (Mr. Ross Gemmell.) 
We were thinking more of the ordinary Factory In- 
Spector. 

11502. (Professor Ramsay.) You are not under the 
Alkali Act ?—No, we are not. 


11503. (Sir Michael Foster.) They would have tech- 
nical knowledge at their disposal ?—Yes. 


11504. They can in any particular case acquire the 
local knowledge also ?—Oh, no doubt they could. I may 
say I have no authority to answer that question, because 
we have not considered it in that form, but I am sure 
we are anxious that we should meet the views of the 
public in this matter and do what is right in it—most 
anxious. May I call attention to one thing; perhaps 
you know in our reply we say “the old-established 
manufacturers.” Now we do not want by any means to 
create a monopoly, but we do think that in the case of 
any new works which are established they ought not to 
be allowed to establish themselves except they prove 
that they have facilities for dealing with their effluents, 
because we know from our own sad experience what a 
difficult thing itis for works which have no land, and 
can get no land; to deal’ with its effluent. 

11505. (Chairman.) Wihat should you say were the 
difficulties the manufacturer usually meets with in deal- 
ing with the local authority, and what are the reasons 
that local authorities generally advance for refusing to 
let trade refuse enter the sewers?—In our trade we 
have not often. come into collison with the local 
authority. It has not come within our experience, but 
I think wherever we have we have been able to make 
satisfactory terms with them. I believe three of our 
works turn their effluent into public sewers.. In one case 
when they made terms with the local authority I believe 
they paid a fixed sum down, and they got the right, 
the corporation gave them the right to turn their 
effluent into the sewer. In another case they turned it 
into a stream, but they treat it before they did so, so 
that that is practically not turning it into a stream. 
In the third case I believe they turned the whole of the 
effluent into what has become a public sewer by the pro- 
cess of building which has gone on; the works hav 
gradually become enveloped by buildings, and wha: 
was a stream has now become a sewer. (Mr. King.) I 
think the question is one of expense and the limitatior 
of the borrowing powers of the urban districts, speaking 
of my own district. 


11506. Oh! I see that the local authorities cannot get 
the money to make a sewer big enough ?—Exactly, and 
works big enough, because the construction of tanks 
and amount of land depends upon the volume of 
the effluent. As Mr. Stanning has pointed out. 
the volume of manufacturers’ effluent is in excess 
of the volume of the urban aistricts, and where 
hey have borrowing powers only to enable them to 
make sufficient works for their own sewage it is 
absolutely impossible for them to take any manu- 
facturers’ effluent. They cannot borrow the money to 
carry out the works even if they wish to do it. I think 
that is more important'in many-of these districts than 
any question of doubt as to what the law is between the 
three Acts.. In any case, no law clerk for an urban 
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council will take upon himself to advise a council as te 
whether they are bound to take in a manufacturer’s 
effluent. He looks at one Act and he thinks they are ; 
he looks at another Act, he thinks he is not sure. They 
are in that condition that it is quite impossible for a 
lawyer to advise upon the point. 


11507. Do you know what the limitation of borrowing 
powers is /—Twice the rateable value in urban districts. 
fam the chairman of the urban district council in my 
own district, and we have that particularly coming on 
how. Our rateable value is £30,000; we have borrowed 
already £18,000 of that for water works and other im- 
provements. We are now engaged in preparing a sewage 
scheme, and the sewage scheme to take in the ordinary 
drainage of the urban district will cost at least our re- 
maining £12,000. We can only do that by absolutely 
excluding manufacturers of various kinds in the district. 
If they insisted on coming in we simply could not go on; 
there would be no sewage scheme at all. 


11508. Might we have the name of your district ?— 
Bollington Urban District, near Macclesfield. 


11509. (Sir Michael Foster.) The manufacturers pay 
rates, I suppose ?—Yes; they want to come in. We 
have a print works, a paper staining works, and a 
brewery. 


11510. (Chairman.) They want to come in now ?— 
Yes, they want to come in; we have had to appeal to 
them as a council. Well, if they insist on coming in 
and opposing our scheme, their position would be this : 
When we applied to the Local Government Board to 
borrow money to carry out our sewage works, if these 
manufacturers want to come in they would have to 
appear at the inquiry and say: “Well, look here, they 
are making no provision for our trade effluent.” As 
an urban district we appear and say: ‘Well, if you do 
that our sewage scheme is knocked. on the head > it will 
double our expenses; our borrowing powers are 
ey We are between the deep sea and the devil 
in that. 


11511. (Major-General Carey.) Have all the works 
carried out. by the urban district been under the 
Public Health Act ?—Yes. 


11512. If, the water undertaking had been carried 
out under a. Local.Act.it would not come-under the 
limits of borrowing ?—The gas works are in. a local Act, 
but the water has been after a local enquiry. 


11515. (Chatrman.) Then the manufacturers are in 
rather an unfortunate position, are they not; because 
they are paying the rates, and at the same time you do. 
nothing for their trade effluent 1—Exactly. My own 


- particular works are just outside the urban district, so: 


the only means by which I could come in would be by 
arrangement ; but with regard to the manufacturers in 
the district this is rather a hard case. 


11514. (Sir Michael Foster.) But that is mainly 
stopped by a limitation on your borrowing power ?— 
Yes; at any rate that overrides all other questions. 


11515. Because the question of the extra expense 
might be met possibly by an arrangement between them 
and the local authority. You say there are two things. 
—the limitation of your borrowing powers and the 
great expense it would be'to you ?—Yes, 
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11516. The former one, the limitation on the borrow- 


ing powers, is the most essentially difficult ‘—Well, I 
mean to say that overrides any question ag to whether 
we are bound to take them or not. We have not raised 
any question with the manufacturers as to whether we 
are obliged under the Acts to take them in; we simply 
sav: “Well, whether we are obliged’ or not we could 
not do it.” I think that applies in a good. many cases. 


11517. You think that applies in a good many cases? 
—In a great many urban districts. The only possible 
suggestion would be whether in a district of that kind 
it would be better to have a larger drainage area. The 
country below, the people in the rural districts below, 
benefit by the purification of the stream, whethey they 
should not to some extent be charged with the cost of 
it. 

11518. I gather that your difficulties are that so 
treating your effluent you are allowed to turn it into 
the stream ?—(Mr. Ross Gimmell.) Yes. In our case, 
the print works, we do not turn it into 


we turn it into the streams. (Mr. Stanning.) It is 
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only a very small proportion indeed where the sewer 
comes in. 

11519. Your difficulties are of that kind that you 
have to acquire sufficient purification to justify it 
being turned into the stream /—Yes. 

11520. And I understand your association is engaged 
in experimental enquiries as to the best way of treating 
your refuse so as to secure that +—As individuals, not 
as an association. 

11521. Not as an association ?—Individuals are; I 
may say I myself am. 


11522. At your own expense ?—Well, at the expense 
of my firm. 


11523. It has not been undertaken by the Associa- 
tion ?—No. 


11524. Although such matters do effect very largely 
the welfare of all, do they not?They do; indeed 
they do. 


11525. (Colonel Harding.) One is rather surprised to 
find that your association has not recognised its re- 
sponsibility in these matters ?—We have been very busy 
in other matters up to this time; ours is a new asso- 
ciation. 


11526. Still, from the point of view of the general 
good. This is an important thing also; yours is surely 
a very wealthy association also?—We are a wealthy 
body, but should not be justified in spending money 
on experiments when we already have all the neces- 
sary information from the experience of our various 
branches. 

11527. But the expense of experiments and the en- 
gagement of an expert would fall very lightly upon the 
individual manufacturer if the association took up the 
question ?—I think that a very large amount of know- 
ledge has already been obtained in Lancashire with 
regard to the purification of streams. They have two 
authorities there—the Ribble z 

11528. (Sir Michael Foster.) The question is the 
problems connected with your particular refuse, your 
particular works ?—(Mr. Ross Gemmell.) If I may speak 
for the print works, in many cases we are doing it; we 
think well, and spending a great deal of money upon it. 

11529. (Colonel Harding.) And are you satisfying the 
Rivers Board?—Yes, more or less. Sometimes there 
are lapses in all these schemes. 

11529*. That is in regard to the printing effluents? 
-—Yes. 

11530. (Sir Michael Foster.) They are not so serious 
as those from bleach works?—(Mr. Stanning.) More so. 

11531. And their means are actually known ?—Cer- 
tainly. 

11532. I mean the problem is solved, no further in- 
yuiries are necessary ?—(Mr. Ross Gemmell.) I do not 
know whether we satisfy those gentlemen or not, but 
in our works we spend £400 or £500 a year in doing it 
in the print works. 

11533. In the purifying process /—Yes. 

11534. But not in inquiring whether the purification 
can be carried further?—Not in experimenting further. 





11535. (Colonel Harding.) That is, from your own per- 
sonal experience you believe it to be practical, within 
reasonable limits of cost, to purify the effluent from 
printing works ?—Yes, I should say so, within reason- 
able limits; of course, the limit has never been defined 
by the Mersey and Irwell Joint Committee. 


11536. But you bring about a very considerable im- 
provement ?—Certainly. ; 


11537. (Mr. Stanning.) Without doubt the Ribble is 
considerably better than it was?—There is no question 
about it. 


11538. And your Association recognise on behalf of 
your members the responsibility of the manufacturer to 
purify effluents before they are turned into the streams ? 
—Uertainly. (Mr. Ross Gemmal.) We have to do it. 


11.539. With regard to reffise from bleach works, you 
told us you were able to bring about at your work con- 
siderable improvement, though you admitted that the 
result, was not satisfactory ?—(Mr. Stanning.) Yes, it is 
fairly satisfactory. 

11540. (Sir Michael Foster.) You yourself are engaged 


in experiments to see if you can make it more satisfac- 
tory ?—I am. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


11541. (Colonel Harding.) I should like to see your 
Association taking up the difficult branch you are en- 
deavouring to deal with, and to find out in the interests 
of all manufacturers the best way of dealing with trade 
refuse?—I hope we have sufficient knowledge now to 
enable us to go on with experiments which ought to 
demonstrate one thing or the other. 


11542. (Sir Michael Foster.) Which is the one thing 
and which is the other?—The one is whether by bac- 
terial or other treatment present methods can be im- 
proved, the other whether we must be content witn 
precipitation and filtration. We have improved the 
thing very much, but it is not so good yet as to make 
it an effluent fit to turn into any stream. 


11543. In which fish live ?—I will not say that, but at 
any rate clear. 


11544. And not a nuisance ?—And not a nuisance, so 
that it will not putrify. (Mr. King.) There is no known 
method of getting rid of the soda in solution ; it is tuo 
dilute. You cannot do it by precipitaiton or any other 
chemical means. 


Have any experiments been made with a view of the 
possibility of removing the soda? 


11545. (Professor Ramsay.) You can make it into com- 
mon salt or into sulphate, which comes to the same 
thing ?—By concentration ; it is difficult to do that in 
any volume. 

With the right quantity of acid of some sort 
or other you could neutralise your alkali? 


11546-7. (Sir Michael Foster.) It is not a question of 
alkali ; it is a question of actual saline material dis- 
charged into the stream ’—EHxactly. 


(Professor Ramsay.) The amount of salt water / 


11548. (Sir Michael Foster.) After you make it com- 
mon salt ?—You cannot get rid of the soda without evapo- 
ration, and you cannot have evaporation of 800,000 gal- 
lons aday. (Mr. Stanning.) May I point out, sir, that 
the very point Mr. King has raised now is where I think 
the public sewer would help the bleachers if the con: 
centrated liquors, soda ash liquors, were allowed to be 
turned into the common sewer; it would diminish the 
alkalinity of the bleachers’ effluent. If they could turn 
this concentrated effluent into a public sewer without in- 
jury to the public sewer, that would be a most valuable 
aid to us. Mr. King’s effluent is more alkaline than 
mine. My own effluent is very, very slightly alkaline. 
I may say, with regard to my own works, that we have 
begun to deal with this question. The first question 
was to settle off the solid matters. ‘That was the first 
thing we did. We do that so effectually that we remove 
out of our effluent about 1,000 tons of sludge every year. 

11549. What do you do with the sludge?—Well, we 
have done all sorts of things with it; that is one of our 
difficulties. (Mr. King.) That is a very serious diffi- 
culty. t 
11550. It has no value, I suppose?—~(Mr. Stanning.) 
I am not quite sure of that; if it is placed where the 
air can get to it, and allowed to ripen, the land upon 
which it has been placed has done extremely well. 


11551. Have farmers seen that?’—Some of the farmers 
have taken it, and used it and liked it, but I will not 
venture to say anything very positive about that ; I only 
speak of my own experience. _We keep 1,000 tons out 
of the stream every year, so you will know we have done 
a very great deal. (Mr. King.) That has been done in 
all works. 


11552. (Professor Ramsay.) What is the percentage of - 
soda in the remaining effluent?—I could not tell you; 
it is very dilute. There is the difficulty; our thin 
effluent is the result of washing the cloth. After the 
soda boils you get an immense volume of soda and 
dilute matter in very dilute solution. 








11553. Caustic and carbonate; you do not take any — 
steps to neutralise that before it goes into the streams? 
—We mix our acid wash waters with it. The bulk of 
our effluent consists of two portions—one the result of 
washing the cloth after the lime or soda boil. This is 
an alkiline effluent. The other portion is the result of 
washing the cloth after the grey and white dyes, and 
is an acid effluent. By mixing the two wash waters 
together a certain amount of precipitation results, and 
the combined effluent remains slightly alkaline. 

11554. What acids?—Sulphuric and hydrochloric. 
If those two are mixed, to some extent that precipi- 
tates a certain amount of (Mr. Stanning.) In our 
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ease we take the whole of the water which goes into 
the works ; we do not precipitate any portion of it; 
that makes it all very slightly alkaline. 

11555. (Sir Michael Foster.) That brook which has 
now become a sewer that you spoke of ’—That is 
not in my works, 

11556. Does that discharge lower down into ‘the 
Ribble?—I do not know where it goes; I am sorry I 
eannot give you the information. It is not on the Ribble, 
at any rate. (Mr. King.) It is on the Irwell. 


11597. It is on the Irwell and discharges into the Ir- 
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well, or probably the Ship Canal?-(Mr. Stanning.) I 
am informed that this effluent goes into the Salford 
main sewer. 


11558. Where it was treated according to this new 
method and goes into a sewer?—I think it goes into a 
sewer; that is my own impression. I do not wish to 
state that positively. 


11559. It has, simply through building in that area, 
from being an open sewer become a closed one ?—I think 
so. I should not like that answer to be taken as an 
actual fact, because I do not know. 





THIRTY-NINTH DAY. 





Tuesday, 3rd June 1902. 


PRESENT : 


Colonel Harpinc in the Chair. 


Sir MICHAEL Foster, K.C.B., M.P., F.R.S. 
Mr. W. H. Power, F.k:s. 


Professor RAMSAY, F.R.S. 
Dr. Burn RussE... 


Mr. F. J. Writs, Secretary. 


Mr. J. H. Mitts, called; and Examined. 


11560. (Chairman.) You are clerk and surveyor to the 
Crompton Urban District Council ?—Yes, sir. 

11561. Where is the district with which you are con- 
nected P—It is between Rochdale and Oldham. 

11562. I see you do not admit manufacturers’ refuse 
into your sewers ?—Not by permission. We havea large 
manufacturer who does it, but it has been done surrep- 
titiously. I have got a copy of the correspondence 
which would set forth what it is. I could leave that 
here. 

11563. Well, we will deal with that perhaps presently. 
Evidently you consider it to be a part of the duty of 
the local authority to receive effluents into the sewers ?— 
Not as much as we get. 

11564. What is generally the nature of the effluents 
that you get in your district —We have only one manu- 
facturer in our district; it is large bleaching works— 
kear liquor. 

11565. And is that the firm specially referred to, 
Messrs. A. and A, Crompton ?—Messrs. A. and A. Cromp- 
ton; that is so. 

11566. You have only the one manufacturer ?—That 
1s so. 

11567. Well your experience, of course, is strictly 
limited, and it is that this manufacturer does connect 
with your sewer, although, apparently, it is not done 
with your consent P—It is not done with our consent. 

11568. How long has he been passing effluents into 
your sewer P—Six or seven years. 

11569. And in considerable volume ?—Yes, now. 

11570. And what is the nature of the ‘effluent P—It is 
kear liquor from bleach works. 

11571. What is its chemical composition P—Hydro- 
chloric acid is in it considerably ; of course, I could not 
give you the chemical analysis of it. That is in hand 
now. If I had come up on Thursday I could have brought 
Mr. Scudder’s report with me; it would have been ready. 
Mr. Scudder is Sir Henry Roscoe’s assistant. 

11572. What is the relative proportion of this effluent 
to the domestic sewage ?—Well, I should say we get 
about 100,000 gallons per day from them. 

11573. And what is the total ?—And our normal fiow 
is about twice that. 

11574. (Mr. Power.) It will be one-third the flow >— 
Yes. 

11575. The dry weather flow of sewage, you are speak- 
ing about—one third of the dry weather flow P—Yes, 

11576. How many volumes do you treat in times of 
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storm ?—A lot of it has to go by when there is a storm, 
we could not collect it all. 


11577. But you do take storm water, do you not ?— 
Oh, yes, yes. 

11578. (Chairman.) Then what is the effect upon your 
treatment of this admixture of bleach work effluents 2— 
Well, it affects us in this way, that I do not think we 
can treat it as well as we could without their stuff in. 
Then, again, we cannot satisfy the Mersey and Irwell 
standard absorbing one grain of oxygen per gallon, be- 
cause this stuff they send down would in some cases 
absorb as much as 30 or 40 grains in three minutes. 


11579. What is the nature of the treatment that you 
give to your sewage ?—We precipitate it by means of 
alumino ferric and then we filter it through polarite 
beds. 


11580. And did you before the admixture of these 
trade effluents obtain satisfactory results ?—We did, yes. 


11581. Is the unsatisfactory result that you now attain 
due to your having to deal with a larger volume than 
your plant will properly deal with, or is it really due 
to the character of the effluent itself P—To the character 
of the effluent, most decidedly. 


11582. (Professor Ramsay.) Might I interpose one 
question here: are you quite sure that the very large 
amount of oxygen absorbed is due to the admixture of 
bleach work effluents, and not to some other cause ?—I 
should not like to express an opinion as a chemist; I am 
not a chemist. Ido not deal with the chemical part of 
it. We are having a report made by Sir Henry Roscoe’s 
assistant now, with a view to prosecuting these people 
to make them take it out. 


11583. Have you seen the report?—No, I have not 
got it yet; I would have had it if I had come here on 
Thursday. 


11584. Are you sure it is on those lines; are you sure 
that Mr. Scudder will declare that the effluent is in- 
jurious ?—I think so. 


11585. It appears to me questionable whether a bleach 
work effluent is one that would likely lend itself to 
much organic deterioration ?—Well, it is sometimes very 
acid and sometimes very alkaline; we get it in mixed 
quantities; they do not neutralise it, or do anything 
with it in their own works, they send it down to us 
indiscriminately. They used to send it into the river 
direct themselves until the Mersey and Irwell people 
stopped them. 


11586. (Chairman.) Then what kind of result do you 
obtain by your treatment of this mixed sewage and trade 
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effluent >We have had a bad effluent only about twice, 
I think. 

11587. And would any extension of your plant meet 
the case, or is it that the bleach work effluent really 
prejudices the treatment. itself?—Certainly I think 
it does. 

11588, You are advised by experts that that is so?— 
Yes. 


11589. Then what are you attempting to do in this - 


matter?—We have taken counsel’s opinion, and Mr. 
Scudder—that is Sir Henry Roscoe’s assistant—has been 
taking samples for about three weeks, and he will report 
to us with a view to our prosecuting this firm, to compel 
them to take it out. 


11590. (Professor Ramsay.) Does this firm pay a large 
part of the rates ?—Well, they are certainly large rate- 
payers. 

11591. Can you give us any idea as to what proportion 
of the rates they pay?—I did not anticipate that ques- 
tinn, sir. 

11592. (Mr. Power.) Before they send it into your 
sewer do they submit it to any treatment themselves at 
all ?—No, 

11593. (Chairman.) You think that the local authori- 
ties ought not to be bound to receive trade effluents P— 
Not unless they pay for it. 


11594. If the manufacturer is willing to pay the extra 
cost to which the authority would be put, do you think 
it would be proper for the authority to take it ?>—Well, 
not in a case like this; I mean if they paid what some 
large towns charge, about £1 per million gallons, well it 
would not pay us to do it for £1 per million gallons. 


11595. Well, in cases where an authority has a large 
number of manufactories in its district, do you not think 
that it would be practicable for the authority to receive 
a variety of effluents, many of which would neutralise 
each other, and none of which would probably be of ex- 
cessive volume?—In a large town I think it would be 
advisable. 


11596. But in your particular case, dealing with one 
firm only, which turns a large volume of a specific 
effluent, you see grave inconvenience in the authority 
being compelled to receive it ?’—Undoubtedly. 

11597. And has this firm land upon which it could 


itself treat its effluent?—Yes, it is upon their own 
estate. 


11598. And your opinion is that in this particular 
- case this firm ought to do the work itself ?—Undoubtedly. 

11599. Is there any part of the work that it might 
carry out which would facilitate your reception of the 
effluent; could they subject it to a preliminary treat- 
‘ment ?—They will not do anything. 

11600. Yes, but as a matter of possibility, could they 
do so ?—Yes,. 


11601. Is there any treatment to which they could 
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subject their effluent which would facilitate its recep- 
tion and treatment by you?—I have had no practical 
experience about that ; I believe they can neutralise it. 


11602. You think that where effluents are received 
into sewers it is right that the manufacturer should 
carry out certain preliminary works, such as the re- 
moval of solids, or of grease, or some analogous works 
of that kind, before the effluent is turned into the 
sewer P—Yes. 


11603. But in this particular case the firm refuse 
absolutely to carry out any preliminary treatment ?— 
They do. 

11604. Now as to the condition of the law, what is 
your view as to the position of local authorities with 
regard to the law in this matter ?—Well, I think that 


is more a matter for a solicitor to express an opinion 
about. 


11605. Well, but give us your experience; you have 
consulted lawyers, and do you find that the law is clear? 
—I hardly think it is, not in the Rivers Pollution Act. 


11606. Your experience then in consulting lawyers 
is that you do not quite see your course clearly P—No; 
if you go to two lawyers, you get two different opinions. 


11607. Not an unusual result to find, is it?—No. 


11608. Where does the firm in question obtain its 
water supply ?—Off their own estate. 


11609. From wells?—No, it is water that comes off 
the hillsides, and there is compensation water from the 
Oldham Corporation Works that goes down this 


stream too; they have any quantity of water, this one 
firm. 


11610. Then there are no riparian rights compelling 
them to turn it back into the stream ?—No; nearly all 
the water that comes is on their own estate. 


11611. In view of the limited character of your ex- 
perience, I think it is unnecessary, myself, to ask you 
any further questions?—Shall I leave a copy of this 
correspondence we have had and counsel’s opinion? 


11612. Yes, you might leave them (documents put in.) 


11613. (Dr. Burn Russell.) What is the population of 
your district >—About 13,500. 


11614. Do you know the number of hands that this 
firm of Crompton employ?—They employ about 700 
hands, but they would probably employ about 80 or 90 
in the bleaching works, and they work night and day. 


11615. Do these people mostly live in your district ?— 
The proprietors, you are speaking of ? a 

11616. No, the hands ?—Oh, yes, the hands all live in 
the neighbourhood. 


11617. I think you have already said you cannot give — 
us any idea of the incidence of the rates—the total 
rates '—Well, they probably pay about £300 a year in | 
rates. 


11618. Out of a total of how much ?—Out of a toal 
of about 10,000 or 11,000. 


Mr. A. J. T Mr. Alderman J. T. Stupson, Mr. J. Lorp, and Mr. Kaurguizy Watton, called; and Examined. 

eek Lond 11619. (Chairman.) Mr. Alderman Simpson, you are 11626. That is from the washing of the cocoons in : 

and Mr, K. Chairman of the Halifax Sewage Committee?—(Mr. connection with silk waste production P—Yes, that is so, 
Walton. Alderman Simpson.) Yes. 


11620. I understand Mr. Lord is the Engineer ?— 
(Mr. Lord.) Yes. 


11621. And that Mr. Keighley Walton, who is also 
with you, is the Town Clerk of Halifax?—(Mr. Walton.) 
That is so, sir. 


11622. What is the population of your town?—(Mr. 
Alderman Simpson.) 106,000. 


11623. And is there much variety of manufacture ?— 
‘Yes, very considerable. 


11624. What are the leading branches ?—Wool scour- 
ing, pickling for what is known as wire drawing, and, of 
course, dyeing in all its branches; silk spinning, 
breweries—a very considerable number of breweries— 
and a considerable amount, of course, of tool making; 
tool manufactories—but that does not affect the sewage 
much 


11625. Do the silk mills turn out a very bad effluent ? 
—A very bad effluent, yes, spinners turn out a con- 
siderable amovnt of very gummy matter. 








11627. What has been the rule of your Committee 
in regard to the admission of trade effluents into your 
sewers ?—Up to now we have taken all in that are not 
on the stream, so that we have practically the effluents 
of the whole town, excepting the few manufactories 
that are on the stream. 


11628. All these turn direct into the stream prob- 
ably, because it is inconvenient to turn into the sewer? 
—That is so, but now they are asking to come into our _ 


sewers owing to the pressure of the West Riding Rivers 
Board. 


11629. (Sir Michael Foster.) What is the proportion 
of those who draw from the stream to the others ?— 
(Mr. Walton.) We take about one-third of the trade 
refuse, and two-thirds go into the stream; all the large 
manufactories go into the stream. ous 


11630. (Chairman.) Then how long has this reception 
into the sewers of trade effluents been going on at 
Halifax?’—(Mr. Alderman Simpson.) Oh, ever since it 
was a town. 


Os Oe a 


* arate bee 
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11631. You probably find that there would be con- means as shall be from time to time approved by the Wr. A»J..Z. 


siderable difficulty in stopping them?—I fear so. Of Corporation, the resulting effluent shall be made :— Stimpson, 

e hoping that in a little time, by the pes othine Ur..J. Lord, 
Sees We oe eee peny (a) Free from any substance, matter, or thing ne 
assistance of the manufacturers, we may get some which shall or may (either alone or-in combina i iy : 


system by which they will put down tanks to hold back 
the solid matter. We had a conference with them 
quite recently, and told them that in seeking that 


tion with the ordinary sewage). 
(1) Be injurious to the sewers or the sewage 3 June 1902. 





conference we were trying to work amicably with them, 
but, unfortunately, after an hour or an hour and a 
halfs conversation, we did not get any nearer, and 
practically they wished us to abandon these Regulations 
that we were just promoting and to go on as they had 
been in the past. 


11652. Then in regard to those who are on the stream, 
are they compelled by the riparian owners to return to 
the stream the water that they draw from it?—Well, 
that is a question which will have to be decided. At 
the present time we have not taken them into our 
‘sewers. 


11635. But, if you did, do you not think there would 
be some objection made by riparian owners ?—I hardly 
think so, because the largest of them are near the out- 
fall, where the stream falls into the River Calder. 


11634. So that the passage through your sewage 
works would not cause a serious inconvenience?—I do 
mot think it would cause a serious inconvenience to 
them. Had it come higher up the stream it would have 
caused them considerable inconvenience. 


11635. Then have these people to pump to get into 
your sewers?—No, the sewer runs down the bed of the 
stream. 


11636. (Sir Michael Foster.) The sewer runs down 
the bed of the stream ?—Yes, in an iron sewer. 


11637. (Chairman.) In the bed of the stream ?—In the 
bed of the stream, yes. 


11638. Have you formed any opinion as to the relative 
volume of these combined trade effluents and your 
ordinary sewage?—Yes. (Mr. Walton.) If we took in 
the whole of the trade effluents we should practically 
‘double our daily flow. 


11639. And what is roughly the volume of what you 
mow take in?—Three million gallons per day; that is 
the total that we now take into our works.‘ 


11640. You mean the total of domestic sewage and 
trade effluents combined ?—Yes, sir. 


11641. Then what is about the relative volume of the 
trade effluents you are now taking to your domestic 
sewage?—(Mr. Alderman Simpson.) We reckon about 
half; I think just about half. (Mr. Walton.) One and 
a quarter for the trade, and about one and _ three- 
quarters for the domestic. 


11642. It approaches one half ?—Practically half, yes. 


11643. Now, what is the effect of this trade refuse 
upon the treatment of your sewage?—+(Mr. Alderman 
Simpson.) Well, as you are perhaps aware, we are about 
to adopt a bacterial system, and the amount of soap- 
suds that we have to contend with now, and also the 
large amount of colouring matter that comes down from 
the dyers will necessitate a very much larger capacity 
for settling tanks and also for filter beds—a very much 
larger area than we should otherwise have put down. 


11644. But does any inconvenience arise, apart from 
the necessity of extending the works, to deal with the 
larger volume ?—No, I do not suppose it will, provided 
we can get the manufacturers, who are now on the 
stream, and who are asking to come in, to take out 
their solids, and adopt certain regulations which we 
have here printed, whereby instead of letting their re- 
fuse come in a large volume they will let it go into 
tanks, and put into the tanks small pipes so that there 
may be a continuous flow from a one inch or a half-inch 
Pipe all the day long. Take, for instance, the wire 
‘drawers, where a large amount of vitriol is sent down . 
that in itself, as you know, is not bad to the sewage, if it 
is spread over a large surface, a small quantity running 
in at a time instead of coming in a very large flush. 
The following are draft regulations for admission of 
trade refuse into sewers :— 


1, All quid trade refuse from the manufactory shall 
be passed into and through suitable settling tanks to be 
approved by the Corporation, the same to be con- 
structed and at all times maintained by and at the 
‘cost of the owner to the satisfaction of the Corporation. 


2. By means of the settling tanks and by such other 


therein. 


(2) Cause or create a nuisance either within 
or without the sewers. 

(5) Be dangerous or injurious to health either 
within or without the sewers, 

(4) Unduly interfere with the purification of 
the sewage. 

(b.) Free from any substance, matter, or thing, the 
discharge of which’ into the sewers may con- 
travene any public of local Act of Parliament 
or rule of law. sched 

All suds to be treated for the removal of grease. 


5. The owner shall remove as frequently as may be 
necessary from the settling tanks all solid refuse and 


‘solid matter which may be from time to time deposited 


therein. 


4. Only the effluent from the settling tanks which 
ecmplies with Regulation 2 shall be discharged into the 
sewers, 


9. ‘he maximum aggregate daily quantity of effluent 
which may pass from the manufactory into the sewer 
euall be agreed between the owner and the Corporation 
before any connection with the sewer is made, or any 
works for that purpose are commenced, The size and 
capacity of the drain for conveying the effluent from the 
manufactory to the sewer shall be determined, by the 
Borough Surveyor, and shall be such as having regard 
as well to the agreed maximum aggregate daily quantity 
of effluent as to the intended inclination of the drain 
will be necessary to secure that only such agreed 
quantity shall and may be conveyed into the sewer as 
near as possible at a uniform and regular rate of flow 
throughout the 24 hours of every day. 


6. The said drain for effluent shall not at any time be 
used for the purposes of conveying domestic sewage into 
the sewers of the Corporation unless by express permis- 
sion of the Borough Engineer. The owner will not con- 
nect any drain with the sewers of the Corporation. with- 
out first obtaining a permit from the Borough Surveyor, 
and complying with the regulations relating to the con- 
nection of drains with main sewers which may from time 
to time be made by the Corporation, and be in force in 
the borough under the provisions of the Public Health 
Act, 1875. 


7. The owner shall provide and efficiently maintain ~ 
a tank or receptacle at the manufactory, sufficient to 
hold at least one-half the agreed maximum aggregate 
daily quantity of effluent, and shall cause the effluent to 
pass into such tank or receptacle and be thence conveyed 
by the drain into the sewer. 


8. There shall be constructed and maintained by and 
at the cost of the owner at or near the outlet of the drain 
into the sewer an examination shaft and apparatus so 
designed as to enable the Corporation or their officers 
to obtain at pleasure from time to time samples of the 
effluent discharged into the sewer. 


9. The works shall be constructed and carried out to 
the satisfaction in all respects of the Borough Surveyor 
and shall be at all times subject to these regulations 
end the Acts of Parliament (public or local) bye-laws 
and regulations for the time being in force in the 
Borough of Halifax in relation to the subject matter of 
these regulations. In particular in the works of ex- 
cavating for and making and maintaining the drain or 
anything therein or connected therewith the owner will 
adopt such measures and generally carry out the works 
in such manner as shall be suggested or required by 
the Borough Surveyor for ensuring the satisfactory 
execution of the work for effectually protecting the 
sewers, drains, gas and water pipes, wires, tram lines, 
and apparatus for ensuring perfect stability for the 
surface of the street, and for preventing the complete 
stoppage of the traffic thereon. Provided that the fact 
of the Borough Surveyor giving or failing to give any 
instructions or directions respecting the works shall 
not relieve or exonerate the owner from any obligations 
a liability imposed upon him by these regulations or at 
aw. 


10. Any work of removing the pavement and flagging 
of the street and of restoring and making good the same 





Mr. A. J. T. 
Simpson, 
Mr. J. Lord, 
and Mr. K. 
Walton. 


3 June 1902. 


shall be done by the Corporation at the expense of the 
owner and the owner shall pay any such expense to the 
Corporation on demand. 


11. The owner shall permit the Borough Surveyor or 
any other duly authorised officer of the Corporation to 
enter the manufactory from time to time, and to inspect 
the condition of the drains and settling tanks. 


12. If at any time the works provided for by these 
regulations or any of them or anything therein re- 
spectively shall in the opinion of the Corporation or the 
Borough Surveyor be in a dilapidated unsafe inefficient 
or unsatisfactory condition or if the same shall not be 
kept and maintained in proper working order or shall 
not be duly and properly fulfilling these regulations in 
all respects or if proper arrangements for removing the 
solids from the trade refuse are not in regular and con- 
stant operation it shall be lawful for but not obligatory 
on the Corporation in addition and without prejudice to 
their other remedies by statute or contract at the risk 
and cost of the owner (after first giving to the owner 
one week’s notice in this behalf) either to repair reinstate 
or complete the same as in their absolute discretion may 
think fit and to enter upon the property of the owner 
for the purpose of executing the necessary works in 
that behalf. The owner shall pay to the Corporation 
on demand the cost to be incurred by the Corporation in 
any such work of repair reinstatement completion or 
disconnection, such cost to be from time to time ascer- 
tained and certified by the Borough Surveyor, whose 
decision shall be final and binding on all parties. 


13. Any costs and expenses which may be incurred by 
the Corporation and which under these regulations shall 
be repayable to them by the owner shall include five 
pounds per centum for superintendence, and shall carry 
interest at four pounds per centum per annum from and 
after the expiration of one calendar month after service 
upon the owner of a demand for payment of such costs 
and expenses. 


14. The arrangements cuntemplated by these regu- 
lations do not extend to the reception into the sewers of 
surface and storm water, or-of water which has been 
taken or diverted from a river, stream, or canal. 


15. The owner shall enter into an agreement to be 
prepared. by the Town Clerk for securing the due obser- 
vance of these regulations. 


16. In these regulations the following words have the 
meanings here assigned to them :— 


“Owner” means and includes the owner and occu- 
pier for the time being of the manufactory. 


“ Manufactory ” includes any works, manufactory, 
or premises in the Borough of Halifax in which 
liquid trade refuse is produced. 


“Borough Surveyor” means the Borough Sur- 
veyor for the time being of the Borough of 
Halifax. 


And words in the singular number include the plural 
and words in the masculine gender include the 
feminine. 


To the Corporation of the County Borough of Halifax. 


I apply for your permission to make a connection from 
my’ ‘works situates... see. ter rennet with the sewer in 
Miss eye \ Gas. 4 Reams eames Street, in the Borough of Halifax, 
for the purpose of carrying the liquids from such works 
into such sewer. 

The trade or process carried on at such works is 
thatoot acid RAGE 

The maximum daily volume of liquids issuing from 
SCH WULTKS As HOO bosses gsaeset eee es gallons. 

In the event of my application being complied with, 
T undertake that the foregoing regulations shall at all 
times be duly observed by the owner and occupier for 
the time being of the said works. 

The owner and occupier of the works are prepared to 
enter into an agreement for that purpose, to be pre- 
pared by the Town Clerk of Halifax. 

The names and addressey’of such owner and occupier 
wre :— 

Owner 
Occupier 


ee 


Signature 
Address 
Date 


i i a aie 2 iy 


Ce i ee ee ry 
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11645. Before passing on to that, I should like to ask 
you again about your treatment. You are about to 
adopt some bacterial filters you tell us?—Yes. 


11646. But what is the first process which you have 
now at work?—Simply open septic now; a very large 
volume of open septic tanks 4,500,000 gallons, that is, 
a day and a half’s outfall. 


11647. And how long have they been in operation ?— 
Only six months. (Mr. Walton.) February last year. 


11648. And so far as your short experience goes with 
these septic tanks, what results have you obtained 
‘rom these mixtures ’—(Mr. Alderman Simpson.) Well, 
yuite 50 per cent. cleansing of the effluent, we consider. 


11649. At present you have no further treatment in 
operation ?—At present we have no further treatment in 
operation. 


11650. But you are proposing to introduce a bacterial 
filter ?—That is so, we are asking for the borrowing 
powers to go on with the works. 


11651. Are you advised that the trade effluents mixed 
with your sewage will not prejudice the action of these 
filters ?—That is what our engineer from his own ex- 
perience, and our former engineer, advised was quite 
possible in the working of it. (Mr. Walton.) That is 
under certain conditions, sir, that the solids are taken 
yat and the whole of the suds and treated for grease. 


11652. Your opinion, Mr. Alderman Simpson, is that 
1 local authority situated as yours is, may properly re- 
ceive trade effluents into its sewers provided that manu- 
facturers will carry out certain preliminary works ?— 
‘Mr. Alderman Simpson.) That is so. yes. 


11653. Aud you have handed in certain printed con- 
ditions which you have attempted to lay down ?—Yes, 
that is so. 


11654. What is generally the nature of the conditions 
that you have attempted to lay down in Halifax ?— 
Practically on the lines that Manchester has already 
adopted. 

11655. That is to say, settlement of solids ?—Settle- 
ment of solids, yes. 


11656. Neutralisation?—That is 
and settlement of solids. 


11657. (Sir Michael Foster.) And 
orease /—And extraction of grease. 


11658. (Chairman.) And regular flow?—And a regu- 
lar flow ; that is so, yes. Of course, extraction of grease, ~ 
as I dare say you know, where a large quantity of it is 
done is now a very paying concern. In our immediate 
neighbourhood, one mill close to us makes no secret 
of it that they are now making £500 a year clear profit 
on effluent that used to go down the stream from the 
extraction of grease alone. 


11659. Is that by means of ordinary seak tanks ?— 
That is so. 


11660. In these cases they simply withdraw the grease 
so far as it will pay to extract it; they are not the least 
particular to let go into the stream or the sewer quan- 
tities which do not pay them to extract ’—That is so. 


11661. (Sir Michael Foster.) But you are demanding 
complete extraction of grease?—-(Mr Walton.) Well, 
not complete. (Mr. Alderman Simpson.) Yes, as far as 
possible, we are seeking, but we do not suppose we 
shall get that. (Mr. Walton.) We simply say alk 
effluents shall be treated for the removal of grease. 


so—neutralisation 


extraction of 


11662. (Chairman.) How have your suggestions beem 
received by the manufacturers in Halifax ?—(Mr. Alder-_ 
man Simpson.) They sent a fairly large deputation, — 
and they did not receive the suggestions at all agree- 
ably ; however, I think since then, as they have seen k 
that we were determined to go on, there is rather a 
better disposition to meet us, and I believe, a desire 


on the part of many of the manufacturers to put down 
such plant as we shall require. They passed a Teso~ 
lution. This is the wording of it :— ‘ 
“Ffalifax Traders. Re Trade Effluent. Resolution 


passed at a meeting of the General Committee on the 
14th May, 1902. ; 


“That the conditions for admission of trade effluents 
into the sewers are not adapted to the industries within 
the Borough of Halifax, and are not in accordance with 
law, and that the traders, on the assessments of their 
factories being substantial contributors to the rates 
raised within the borough for the maintenance of the 
sewage systent of the borough, any scheme which re- 
stricts the right of access from factories to such sewers 
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is unfair and unreasonable, and that a copy of this 
resclution be forwarded to the Town Clerk.” 


These are really their ideas that meet us, but I think 
that since then there is tacitly a better disposition to 
do something, and in private conversation with several 
of the manufacturers they think they have gone too far; 
they say they are prepared to meet us. 


11663. (Mr. Power.) Do they all, or most of them, 
possess sufficient land to set up the preliminary works 
you would put on them ?—No, sir; that is the evil ; 
unfortunately they do not all possess that ; that is the 
great difficulty. 

11664. (Sir Michael Foster.) They maintain that they 
have the right to discharge their untreated effluent into 
your sewers ?—They think so, yes ; and the ground they 
take up for that is because those who are in the 
centre of the town had that right from all time, and 
their contribution to the rates, of course, is just the 
same. 


11665. (Professor Ramsay.) What would the contri- 
bution from the rates from all the manufacturers be, 
compared to the total rates; could we get soma 
idea of the fraction it would form; is it anything 
considerable ?— (Mr. Lord.) It is considerable. (Mr. 
Alderman Simpson.) You might take it, it is very con- 
siderable, but I could not give you the figures they are. 


11666. One-tenth ?—(Mr. Lord.) Yes, at least. 


11667. (Chairman.) Then in your case the absence 
of’ the preliminary works for the preparation of the 
effluent for the sewer does not really prevent your treat- 
ment ; it simply makes it more costly ?(Mr. Alderman 
Sampson.) That is so ; it simply makes it more costly to 
follow out. 


11668. And many of these n:anufacturers have land 
upon which to carry out such ?—Yes, on the stream they 
have. 


11669. And you think there is a prospect now of your 
coming into some arrangement, at all events, with those 
who have land to carry out these preliminary works ?— 
Yes, that is so. 


11670. Would it be possible at all -for a local 
authority situated as yours is to have separate trade 
sewers and separate treatment of trade effluents ?—It 
would not be possible in our case. I think wherever 
it is possible it is a very advisable feature. and in con- 
versation the other day our Borough Engineer made a 
statement that even though our mills are so scattered 
as they are in Halifax, it would pay us to put down 
Separate sewers to treat the trade effluent apart from 
the domestic sewage. Of course it is rather a big order, 
that; I dare not say so. (Mr. Lord.) That is not 
taking it over the whole of them ; that is taking those 
who are now discharging into the stream; these are 
practically all together. and IT should think the dis- 
charge from seven or eight different manufactories is 
over 2,000,000 gallons. Well, to treat that if we had 
to take it in its crude state, it would pay us to take it 
in its crude state and treat it before we mixed it with 
our domestic sewage. There is one mill alone which 
turns out rather more than 500,000 gallons, which is 
rather a large quantity. 


11671. (Sir Michael Foster.) You, yourself, would 
treat it and turn it into your sewers treated ?—If we 
had to do it, it would be cheaper to do that than turn- 
ing it into our domestic sewer. 


11672. (Chairman.) Because they are contiguous tc 
each other?—That is so, and when mixed up with do- 
mestic sewage it is much worse to treat than separately. 


11673. (Professor Ramsay.) Are the effluents all of 
the same kind ?—Npo, sir, they vary. 

11674. Would they exercise particular influence on 
each other, some being acid and some alkaline ?—Well, if 
they were turned in pretty equally, I do not think 
they would do much harm to each other, but when we 
get our bacterial beds it would greatly interfere with the 
working of them if we put them in with the domestic 
Sewage, simply putting it through the ordinary settling 
tanks and then on to the beds. 

11675. (Chairman.) Then, clearly, a regular flow 
would be of value to you, would it not?—Taking out 
the solids, that is so, sir. 


11676. And if they would give you a regular flow, 
and not send it down flushing ?—A regular flow. Take 
the case of the wire drawers ; they turn down some 
100 gallons of sulphuric acid and vitriol mixed, and 
you get that all at once ; then you do not get any more 
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for 24 hours from that particular works. If you 
watch the flow into the sewage works, it varies every 10 
minutes or quarter of an hour. 


11677. Then it is almost one of the elementary con- 
ditions which ought to be laid down, in your opinion, 
that you should have a regular flow ?—Yes. 


11678. You would have conditions to meet that ?—Yes 


11679. (Sir Michael Foster.) This is the great diffi- 
culty—the unequal flow, much more than any parti- 
cular constituent of the trade effluent ?—That is so. 


11680. Beyond the solids ?—Beyond the solids. 


11681. It is the solids that trouble you?—The solids 
and the grease. Remove the solids and the grease and 
give us a continuous flow, and I think we could manage 
it then. : 


11682. (Chairman.) Now, Mr. Lord, take the case 
of one of those wire-drawers, the cost to the manufac- 
turer of putting down a tank to receive these rushes 
of acid, and to dole them out through a pipe in equal 
volume spread over the 24 hours, would not be a 
serious matter ?—£50 would cover it, sir. 


11683. Therefore it would not be anything so ruinous? 
—Oh dear, no. On Saturday I practically came to 
terms with one of the manufacturers to put down a 
tank—a wire-drawer. I said if he would put down a 
tank sufficiently large to hold one day’s flow, and 1 
could fix the size of the pipe to his tank, if he would 
give me the maximum quantity of effluent per day, and 
if he would allow me to fix the size of the Pipe, we 
would take it without treating it in any particular 
way. In that particular case it would do us more 
good than harm. 


11684. (Sir Michael Foster.) Why do you good ?— 
Well, the small amount of the acid would rather be 
to the benefit of the sewage than to the disadvantage. 


11685. (Chairman.) May not the conditions you have 
tried to lay down have been too complicated, and fright- 
ened the manufacturers? Would not simple conditions 
that the solids be taken out, the grease removed, and 
a regular flow meet the case ?—Practically the whole 
of the conditions are in clause 2; there is not any- 
thing serious besides that. You see we do not fix a 
hard and fast line; we simply say it shall not be in- 
jurious to the sewers or the sewage therein, that is 
the main thing. We had a chemical work which 
has been disused now some four or five years, and 
our main sewer down the bed of the stream is cast- 
iron; the chemicals and the vitriol from these 
works has eaten through the pipes. I have had to 
put in between 600 and 700 yards of new pipes this 
year. The life of an iron pipe ought to be much more 
than that. If that were put in in small quantities 
and mixed with domestic sewage it would not do any 
harm to the pipes. 


11686. Then judging from what Mr. Alderman 
Simpson has said and your experience in that particular 
case you have just mentioned to us, there seems to be 
a prospect of your coming to some arrangement with 
the manufacturers of this district with regard to agree- 
ing to certain conditions preliminary to the reception 
of their effluent?—I think so, sir ; with several of 
them. With one or two of them I do not think we shall 
come to terms, 
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11687. (Sir Michael Foster.) And that is because they . 


have no land, possibly; is that so *—Well, more, I 
think, because they have made up their mind that we 
should take it without it costing them anything; I 
think that is the main point. 

11688. (Mr. Power.) The existing sewers are of a suffi- 
cient calibre to take this trade refuse, are they + 
Our sewer is not sufficiently large to take the whole 
of it; but we are now asking for powers to increase 
the size. Our iron pipe is practically worn through. 
The sewer has been in some 32 or 33 years, and it is 
getting worn, and we are now seeking powers to put 
In @ new main sewer, and that we are purposing to 
make large enough to take anything. 


11689. (Sir Michael Foster.) Will that also be in the 
bed of the stream ?—You cannot put it anywhere else 
in Halifax. 

11690. (Chairman.) The ground slopes down ?~The 


stream is in the centre; in tle valley, between two 
large hills. 


- 11691. (Mr. Power.) You would have to replace this. 
sewer, whether you took the trade refuse or not?— 
That is so. 


Mr A. J. 2. 
Simpson, 
Mr. J. Lord, 
and Mr. K. 
Walton. 


3 Juue 1902. 





48 


11692. (Chairman.) You think it is prudent for a 
lgcal authority as far as possible to foster trade m 
the neighbourhood, by giving facilities to manufac- 
turers, provided they carry out these preliminary con- 
ditions? (Mr. Alderman Simpson.) 1 think so, de- 
cidedly. I do not go so far as they do; they wanted 
to maintain that it was not in any sense of the term a 
residential town, Halifax, and that the residents out 
of business should not be catered for or thought of. 
They went so far as that anyone living in Halifax must 
be content to have all the smoke that could be poured) 
out of the stacks and all the troubles that might arise 
from their bad effluents, practically. That is what they 
said in effect. We had a long argument on that point. 


11693. Then, in regard to the position of the law 
on this matter, do you find that the law is clear on 
the subject of the responsibility of local authorities ? 
—By no means; it wants a very considerable altera- 


- tion there. 


11694. Your difficulty at Halifax appears to arise 
from the fact that a certain prescriptive right has been 
obtained by these people of turning their effluents into 
the sewer ?—That is so. 


11695. But in cases of new manufacturers you have 
not the same difficulty, have you?—No; we coutd, in the 
case of any new manufacturer, of course, insist upon 
this code of rules being subscribed to. 


11696. You can do thav?—Oh, yes. 


11697. The law permits you to do that?—(Mr. Lord.) 
We think so; but the millowners, on the other hand, 
think not, and there is the difficulty. 


11698. It has been suggested to us by several wit- 
nesses—manufacturers—that the law ought to give to 
manufacturers greater powers than they now have to 
compel the local authority to receive their effluents. 
You probably, Mr. Alderman Simpson, do not agree 
with that ?—We do not agree with that. 


(Mr. Alderman Simpson.) There is a reason why. 
There are a certain number of tradesmen in Halifax 
who have to get rid of their refuse; we have no drains 
for that, and they have to cart it away at considerable 
expense, and they have to pay for the carting of it 
away, such as fishmongers, and butchers from. the 
slaughterhouses ; all their offal has to be carried a con- 
siderable distance and buried. We have no destructor 
at the present time, and I think perhaps our system 
of burying it is as good a8 any of the newer ideas with 
regard to destructors; but at the same time, they 
have to pay for the removal of this trade refuse, and 
therefore it is only fair, if one section has to pay 
for the removal of it, that the manufacturers should 
either be charged something for the treatment of their 
effluent where it becomes a large question, or, at all 
events, contribute something more towards the rates. 


11699. Then do you think that any alteration of 
the law in these matters is required, so as to give powers 
to local authorities to insist upon the carrying out 
of preliminary works?—Oh, decidedly. 

11700.'Can your town clerk suggest the nature of 
the alterations required in the law?-(Mr. Walton.) 
I quite agree with the suggestion of a central authority, 
and that a central authority would be preferable to a 
court of law. There would be more uniformity of 
practice ; we should know what to expect, and so would 
the millowners. 


11701.'Then what central authority do you think 
would be the best for the purpose, the ordinary courts 
of law to which appeal should be allowed, or some 
special authority, say a Rivers Board sitting in London? 
—A special authority; not a court of law by any 
means. 

11702. You would prefer to appeal to a special rivers 
authority, if one were in existence ?—Certainly. 


11703. Would the Rivers Board as a court of first 
appeal be of any use to you?—Well, personally, I 
should not object to the Rivers Board. 


(Mr, Alderman Simpson.) I think it is.a very proper 
court for the purpose. I have said so all along;. with 
our manufacturers as burgesses we cannot deal, per- 
haps, as severely as we ought to, but when they are 
in the hands of the Rivers Board there is more foreign 
element, and consequently they have to conform. 


11704. (Professor Ramsay.) Have you any alkali 
works’ in your district, or works under the Alkali Act? 
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—I do not think so; no, I think not, sir; we had at. 
one time, but they are now closed. 


11705. (Chairman.) Then do you think that manu- 
facturers should be required to pay a special rate or 
charge in those cases where they are allowed to connect. 
with the sewers ?—Yes, certainly. 


11706. You do not think that their contribution: 
to the rates, they being generally large contributors, 
is a sufficient charge ?—I¢ is not, because there are large: 
manufacturers who practically turn no effluent out, 
and others who turn out a very considerable propor- 
tion. It is not fair that both should be rated alike: 
in that case. 


11707. (Mr. Power.) Then would you rate the manu-: 

facturers that do submit to the preliminary treatment. 
that you enjoin; would you rate them as well as make 
them do that ?—Yes; the idea would be to get at their 
daily outfall and the nature of it. We have our own 
chemist, so that we should easily get to know what 
their effluent is, and a charge would be made to them in: 
such cases where they have no opportunity whatever to: 
put down tanks or have preliminary treatment of their 
own. 
11708. (Sir Michael Foster.) You would charge them 
for the extra expense to which you are put above that. 
to which you are subjected in the ordinary sewage +— 
Yes, that is it; that is what we propose. 


11709. (Chairman.) You think the law ought to be 
modified to permit you to enforce that +—We do. . 


11710. Your sewage works are how far from the: 
centre of your town ?—One and a half miles. 


11711. Then riparian rights do not play any impor- 
tant part in this discussion at Halifax?—No; they 
do not. 


11712. Because you so readily turn the flow from 
your sewage, after treatment, into the river again +— 
That is so. 


11713. But you can conceive of cases, and, pro- 
bably, you have personal knowledge of cases where 
manufacturers draw from a stream, and where their 
turning their effluent into the sewers might seriously 
interfere with riparian rights ?—I can quite understand! 
that. There is another element that I think, per- 
haps, you have not touched on there, where the cor-. 
poration might take some consideration, and that is 
where manufacturers have sunk a deep well. They are 
no longer customers of ours for water, and something. 
ought to be taken into account there; they are inde- 
pendent of the Corporation for their water supply, and 
yet they are wanting to put their effluent into the ~ 
drains. Now, if they are paying so much a thousand 
gallons for water, and it has gone through its various. 
processes, and is no longer. of any use, and they put it 

into our drains, there is some reason there im 
taking it, you can understand, because they have 
already paid the Corporation for the water that they — 
have used, but there is a disposition’ now on the part. 
of many of our manufacturers and brewers and others. 
to sink deep wells. There is one just been sunk, I 
went to see it the other day, down to 595 feet, or below 
sea level. 


11714. That is because they obtain water probably: 
cheaper ?—That is the idea, that they do, but we charge 
a low price for our water. ' 


11715. That only affects the question of the amount 
of the contribution that they might be called upon to 
pay ?—That is so. , Sage 

11716. (Sir Michael Foster.) You would make a re- — 
duction in favour of those who took your water ?—Yes. 

11717. (Chairman.) Because they are good customers? — 
—Yes, certainly. Bey shone 

11718. I might ask your opinion about manufacturers — 
who draw water from the stream, and are bound to re- — 
turn water to the stream, do you think they ought to — 
be compelled to purify the effluent themselves ?—Dis- 
tinetly so, yes. 

11719. Is there any point, in connection with either 
the condition of the law, or conditions that might be 
laid down for effluents that are turned into sewers, that 
you would like to bring before us that have not been 
touched upon?—(Mr. Walton.) I think the central 
authority ought to combine all those things. 


11720. You. think the main thing requirsl:is that 


there should be a suitable appeal authority :—Yes ;. I 
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think the manufacturers would be quite willing to pay 
something, the question is the amount, and that cen- 
tral authority, after hearing the circumstances of each 
case, would have to fix it. 


11721. It has been suggested to us by some witnesses 
that the law is not clear enough, and ought to be 
defined to meet all these cases. Do you think it prac 
ticable that legislation should be made to apply to all 
these cases; must not many of them be treated on 
their own merits?—You could not lay down a hard 
and fast line which would operate in all cases, alike 
in Halifax; each case would have to be dealt with 
separately. 

11722. Then, in your opinion, the main thing is to 
haves" suitable appeal authority to settle where the 
difficulty arises between manufacturers and the local 
authority ?—I think that is very important indeed. 


11723. (Sir Michael Foster.) But you would admit 
the general principle laid down by Mr. Alderman Simp- 
son, that where the effluent threw an extra expense 
upon the sewage there must be some contribution }— 
Yes. 


11724. The central tribunal, then, would only deter- 
mine how much that contribution should be ?—HKxactly. 
The manufacturers are quite of the same Opinion ; 
they are quite willing to pay something ; tke question is 
aow much. 


11725. (Professor Ramsay.) They do not think that 
any restriction would ruin their trade, do they ?—Well, 
they practically at first said that these regulations 
would drive trade out of Halifax, which is perfectly 
absurd. 


11726. (Sir Michael Foster.) That would be the point 
that would be brought before the central tribunal, 
whether the demand of the sewage authorities was 
such as to injure the trade ?—Exactly. 


11727. (Mr. Power.) These particular regulations 
would drive trade out of Halifax, did they say ?—Oh! 
dear, no: these are based upon regulations which are 
enforced in very important boroughs and towns, both 
in Lancashire and Yorkshire, and they have had no such 
effect. From replies which we have received from these 
places, they have been practically cheerfully agreed 
with. 

11728. (Dr. Burn Russell.) These regulations are an 
attempt to get, by voluntary agreement, some con- 
ditions out of the manufacturers ?—Yes. 


11729. Is there not some element of established law 
in some of those regulations; No. 2, for instance, the 
detail, seems to suggest the provisoes of Section 7 
of the Rivers Pollution Prevention Act, a little ex- 
panded, perhaps?—I think the No. 2 Regulation is not 
at all inconsistent with Section 7 of the Rivers Pollu- 
tion Prevention Act, but rather gives a discretion to the 
Corporation than otherwise, and allows them to relax 
the strict conditions of Section 7. 


11730. You would probably like to have powers to 
make such regulations in the way of bye-laws, or some- 
thing of the sort?—Yes, subject to the sanction of the 
central authority. 


11731. (Chairman.) That is a modification in the law 
that you would advise, is it ?—Certainly. 


11762. (Sir Michael Foster.) I rather gathered that 
your greatest difficulty is with those manufacturers, who 
have, what they think, old rights in your town ?-- 
(Mr. Alderman Simpson.) Yes, that is so. (Mr, 
Walton.) Well, the greatest difficulty really, I think, 
if you will excuse me, is with the manufacturers on 
the stream; they are the largest users of water, and 
they take very largely from the brook pure water, 
and they want now to discharge it, in its filthy state, into 
our sewers. 


11783. Yes; but the difficulty in coming to terms lies 
chiefly, does it not, with those who say they have 
always had the right to discharge into the sewers, and 
they do not see now why they should be called upon 
fo pay for that which always has been their right P—(Mr. 
Alderman Simpson.) That is so. We have large dyers 
right in the centre of the town, and at the farthest 
he of the town, away long distances from the stream. 

ese people object altogether to these regulations ; 
they say they have had the right ever since their mills 
Were built, and they do not see why we should wish to 
interfere with them. I put this question to them the 
other day: “ Would you allow us to send our chemist 
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to take an analysis of your trade effluent?” and one Mr, 4. J. 7. 


of the dyers’ representatives said: “Oh! by no means.” 


Simpson, 


“ Well, why would you not?” “ Because,’’ he said, “we Mr. J. Lord, 


have trade secrets, and we would not like to see your 
man ; we do not know who your man is; we would not 
like to see him coming into our place to get at our trade 
secrets. So important is that, that recently a man 
applied to us as a fireman, and was put on, and we find 
now that he has been serving in that capacity prao- 
tically in disguise; he has learned our secret, and he 
has left us now.” 


11734. (Chairman.) Then, with regard to these manu- 
facturers on the stream, surely that difficulty ought 


not to be great, because they have no prescriptive | 


rights; they are not now connected with your sewers, 
and they are, under pressure of the Rivers Board, to 
carry out purification works which will be consider- 
ably more expensive than the works 
to construct P—Yes. 


11735. Then, what is your difficulty with them ?— 
I do not anticipate any difficulty with them. (Mr. 
Walton.) The next step they intend to take is to call 
upon the Corporation for their permission to discharge 
into the sewers. The Corporation will refuse it ; they 
make an application to the County Court judge, ana 
the band then will begin to play. 


11736. Surely, when you say you will refuse it, you 
will refuse it when your conditions are-not carried out? 
—-Exactly, but they say our conditions are unworkable. 
able. 


11757. (Mr. Power.) But the conditions the riparian 
authorities might put on them might be worse than 
yours —Precisely ; the riparian difficulty is a very great 
difficulty to my mind, because they take the water at 
low mills, and they take a vast quantity of water out; 
if that is turned into our sewers, I know one water- 
wheel will have to stop entirely. They will have to 
settle that question amongst themselves. 


11738. (Chairman.) If they turn into the sewers the 
cost of their purification is so greatly less than if they 
have to satisfy the Rivers Board before turning into the 
stream, that I should have anticipated that these people 
would have very readily complied with your conditions. 
Where does the difficulty arise ?—It is to their interest 
to settle with the Corporation ; 
of getting out of it. 


11739. Then why do they not ?—I do not think there 
is so much unwillingness on their part now as thpre: 
was a month ago. ; 


11740. Probably, additional pressure by the Rivers. 


Board would help matters on, would it not ?’—(Mr. 
Alderman Simpson.) Oh, yes, it would. 

11741. Then, speaking generally, you recognise the 
great importance, connected, as you are, with a large 
town, of purifying the stream as far as possible ?—I do. 


11742. You think it is a great public duty, and that 
efforts should be made to carry it out?—I do. I 
thoroughly agree with that. Of course, we have people 
living now who say they remember fishing on the 
streams there. They are now foul, polluted, turbid 
streams, 


11743. Then the condition of things has arisen owing. 


to people being allowed one and the other to connect. 


up with the sewer and the stream in this way, with-- 
out purification works, but, in regard to the new manu- 
facturers, that is not likely, in your town at least, to 
arise ?—No, I hope not. 

11744. So that there will be no expansion of the evil 2 
—No. We shall try to limit it now to the utmost that 
we possibly can. 

11745. (Dr. Burn Russell.) Are the Rivers Board ex- 
ercising pressure upon your Corporation at the same 
time as upon those manufacturers ?—Yes, they are, sir. 
(Mr. Lord.) Well, we have Spent £50,000 this last 18 


months, and we purpose spending another £50,000 
within the next 18 months. 


11746. They wish to simply shake off the Rivers 
Board by transferring their obligations to you without 
conditions ?—(Mr. Alderman Simpson.) That is what 
they want to do. 


11747. That is in plain language what they want to 
do; that is their game ?—That is really what they want 
todo. It would only make one authority then for them 
to look after, instead of a. considerable number. 
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11748. The trade effluents—you have several; they 
all differ in their character, at least there is a consider- 
able variety ?—Yes. 

11749. And your suggestion was to throw them to- 
gether and deal with them?—That is one suggestion 
made by the borough engineer, 


11750. But, following the idea of simplifying the ulti- 
mate problem by excluding the trade refuse from your 
sewers, you might find that it would be further simpli- 
fied by dealing with these effluents separately in some 
cases. There must be some effluents that made the 
total very difficult to deal with?—Well, one can quite 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


conceive that. (Mr. Lord.) That is my idea in saying 
that it would be better to treat the trade effluents 
separately, rather than mix them with the domestic 
sewage, because it would be better to deal with 2,000,000 
gallons of bad sewage than make it into 5,000,000 
gallons of sewage practically as difficult to,deal with. 


11751. Then, following the same idea, if you were 
tackling the question practically, you might find that 
some individual effluent of the total trade effluents might 
be with advantage dealt with separately, rather thar 
throwing it into one witches’ cauldron “Mr, Alderman. 
simpson.) That is so. 


Mr. JosrpH Jones, called in; and Examined. 


11752. (Chairman.) You are the borough surveyor of 
Pudsey ?—Yes, sir. 

11753. Your borough has been recently incorporated ? 
—Yes, sir. 


11754. What is the population ?—Close on 15,000. 


11755. And what is the manufacture carried on in 
your neighbourhood mostly ?—Mostly wool and dye- 
works, wool-washing and cloth-washing, dyeworks, gas- 
works and tanneries. 


11756. And are the effluents that are poured out in 
your neighbourhood by the manufacturers mostly of one 
kind, or have you a great variety P—There is a variety, 
as the trades differ, that is all. 


11757. But you have not a great variety of trades, 
have you; they are mostly connected with the woollen 
industry >—Yes, excepting the tanneries and the gas- 
works. 


11758. (Sir Michael Foster.) The tanneries, are they 
extensive ?—The largest one is that of the Chairman of 
our Sanitary Committee—Alderman Goodall’s. 


11759. (Chairman.) Then, until quite recently,not only 
did no manufacturer treat his effluent, but the authority 
#t Pudsey did not treat its domestic sewage ?—That is 
£0, sir. 

11760. The treatment of the sewage at Pudsey is 
quite recent ?—Yes. 


11761. How long has it been at work ?—Two years 
nearly; some part of it four years, but the bulk of it 
two years. 

11762. I believe that the action that has been taken 


has been due to the pressure of the Rivers Board ?—No 
doubt. 


11763. And what is the nature of the treatment at 
Pudsey ?—We have the Smalewell works; that is the 
smaller works where we treat it with lime. We did 
treat it with alumino ferric, but after we got one 
manufacturer on we had to change and take the lime, 
because the effluent was so acid. 


11764. Then what is the second process ?—At Hough 
Side we have treated with alumino ferric all the time, 
but we want to get on the septic system; that is what 
we are trying for now. 

11765. But what I meant to ask you was, after settle- 
ment have you a further process ?—Oh, yes, after settle- 
ment in the tanks we run it through filters. 


11766. What kind of filters?—Artificial, of course, 
composed of sand, stone, and ashes. 


11767. Are they contact. beds or continuous filters ? 
—Continuous filters; but they are so constructed 


that we can use them for contact beds if we wish to— 
we have valves. 





_ 11768. Do you spread the sewage upon the surface 
like a rain, and let it continuously drop through ?—No, 
we do not; we simply carry it with wooden spouts. 


11769. It runs continuously through ?—Yes, sir. 


11770. Do you find that effective ?—Well, we do not 
find it up to the mark, I must say. 


11771. Are you satisfying the Rivers Board ?—We did 
when we were using alumino ferric, but now we have 
tried this experiment, we find it is not what it should 
be, but, of course, when we used about £5 10s. worth 
of chemicals to 1,000,000 gallons, we had no complaint 
from the Rivers Board whatever. 


11772. Did you for a short time work your works with 
domestic sewage only ?—No, only the smaller works. 


11773. From the very beginning you had this admix- 
ture of trade refuse?—Yes, sir. 


11774. You had sewers, I suppose, before this pres- 
sure of the Rivers Board came?—No, our sewers are 
as late as 1894, the sanction for the scheme was in 1894. 

11775. So that the sewering of the district is also 
comparatively new ?P—Yes. 

11776. From the beginning you have apparently 
been willing to receive trade effluent ?—That is so, it 
they (the manufacturers) did what the Committee 
wished them to do. 

11777. You laid down certain conditions P—Yes, sir. 

11778. Speaking generally, what are they ?—The 
Sewage Committee asked them to put down tanks in 
duplicate so that they can have one half day’s supply ; 
those tanks are to discharge on to the filters. 

11779. What is the object of the tanks ?—The object 
of the tanks is so that they can settle the solids and 
run them on to 8 sludge filter, and they have to have a 
filter for the eff x2nt and we only allow them to connect 
to our sewer from the filter, not from the tanks. 


11780. Have the manufacturers in your district gener- 
ally, complied with the conditions which you have laid 
down ?—They have, sir. 

11781. You have had no difficulty in getting them to 
comply ?—Very little. Of course, we have four manu- 
facturers not yet connected to our sewers, but that has 
been because they have not had the sewers near the 
works. 


11782. (Sir Michael Foster.) You have two sewage 
works ?—Yes. , 

11783. One at Hough Side and ene at Smalewell P— 
Yes, sir. 

11784. And at Smalewell the manufacturers’ refuse 
is iths. of the whole sewage?—Yes, but one reason 
is that we have not all the domestic sewage running 
yet to the new works. 


11785. That ratio will be changed presently ?—Yes, 


but not to a large extent, only about 5,000 population — 


will be connected to the Smalewell works when all is on. 


11786. So the Smalewell works are practically for the 
treatment of trade effluent?—A trade effluent practic- 
ally. ' 


11787. And will be so ?—Yes, sir. 


11788. (Chairmun.) Do you think, speaking generally, 
that it is desirable to deal with trade effluents by means 
of a separate sewer and separate treatment ?—I think 
not, sir: I speak for Pudsey. It would be a very ex- 
pensive piece of business. 


11789. You thimk that in your district the effluents — 


are of such a character as not to prejudice the treat- 
ment of the sewage, provided that certain conditicns 
are carried out by the manufacturers ?—I think so. If 
we had to compel a separate system of sewage the dis- 
tance between the manufactories is so great it would be 


very expensive, and I think if they would put down pre- — 
liminary treatment works, as requested by the Sewage — 


Committee, the Council ought to take them. 


11790. (Sir Michael Foster.) Which of your works — 


is most effective, the Hough Side or the Smalewell ?— 
The Hough Side works will be the most effective, because 
we are satisfied we can turn out an effluent to satisfy 
the Rivers Board, for we have land as well as the 
artificial filter, but the land is not prepared. 


11791. (Chairman.) You have no anxiety about 
bringing about good results in the future, when your 
works are completed P—I have not. 
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11792. You think the final passage over the land will 
meet the case P—-I do. 


11792*. Even with all this trade refuse ?—Yes. 


11793. (Professor Ramsay.) Of what character is the 
trade refuse >—Wool-washing and scouring. 


11794. (Chairman.) Is there much grease P—Yes, and 
that is the reason the Committee ask them to provide 
tanks and filters; if they send grease on to the filters 
it will clog them, therefore it makes the manufacturers 
do something themselves, and if it will run through the 
filters of course we are quite willing to treat it. 


11795. Your experience, of course, has not been a 
long one at Pudsey, but you think that the reception 
of these effluents into your sewers will not prevent you 
from carrying out your duties to the community as in- 
sisted upon by the Rivers Board ?—I feel satisfied, and 
so do the Sewage Committee. 


11796. And you think generally the authority is wise 
in promoting trade in the district and putting no diffi- 
culties in their way ?—I do. 

11797. And you think the conditions that you have 
laid down are such as can be carried out by the manu- 
facturers without a ruinous cost ?—I think so. 


11798. You think they are thoroughly practical ?— 
I think so. 

11799. (Professor Ramsay.) They also think so ?~ 
After they have got the works down they are quite 
satisfied. At the beginning, of course, they did not like 
to do it, but I pointed out to them that it was really 
necessary, otherwise we should have the works clogged 
up and no end of sewage deposited there. After they 
had got the works down, one of them said to me that 
they were satisfied the thing was right. 

11800, (Chairman.) Then in this case there is this 
facility, is there not, that if they do not do these things 
to satisfy you they had to carry out more important 
works to satisfy the Rivers Board?—Those were the 
last words almost to a manufacturer: “If you do not 
like to do this, satisfy the Rivers Board.” 'That was 
always my last word, and I think that was the paying 
word. 


11801. Do you think that the condition of the law in 
regard to the reception of trade effluents by local autho- 
rities into their sewers is sufficiently clear ?—I do not, 
sir. I find it very difficult to interpret. My experience 
is, that whenever the subject of trade refuse treatment 
comes before my sewerage committee, there is great diffi- 
culty in defining, and, therefore, applying the law. 


11802. But do you think that it would be possible 
to make the law so clear as to apply to all cases ?—I 
think so, if you note what I say there in reply to that 
question. JI think if you have it definitely stated by a 
local authority what they shall do, and only be allowed 
to be connected with our sewers so long as they do that, 
I think every local authority will be safe. I think the 
law should demand that. 


11803. Do you think it is possible to lay down general 
lines by legislation which will apply to all cases ?—I 
think so, if they give the local authority power so to do 
or to refuse. 


11804. You think clearly that the local: authority 
ought to be empowered to make conditions ?—I do most 
certainly. ‘ 

11805. Do you think that a manufacturer has a right 
to ask for legislation to give him greater powers than 
he has at present to force a local authority to receive 
effluents ’—He may think so, but if a manufacturer had 
all his own way he would not do much, that is evident. 


11806. Quite clearly there ought to be, in your 
opinion, safeguards to the authority, so as to permit 
them to make bye-laws and conditions ’—Certainly. 


11807. They should not be compelled to receive it 
without conditions ?—No, far from it. 


11808. You have found that the manufacturers in 
your district were generally willing to adopt the means 
to partly purify the effluent before sending it into your 
Sewers ’—-That is so, sir. There is only one person 
that we really had to threaten that we would not take 
him in on any account, because he would not provide 
works that we asked for, but when he found that he had 
to satisfy the Rivers Board, then he came to. 


11809. As this is necessarily a matter to be discussed 
between the local authority and the manufacturers 
you think it is necessary, do you not, to have the 
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power of appeal to someone besides the local authority? Mr. J. Jones. 


Oh, I am quite satisfied of that, sir. 


11810. Then what body would you suggest for appeal- 
ing to, an ordinary court of law ?—No. 


11811. Not a court of law?—No; the Rivers Board 
most certainly. 


11812. You would appeal in the first instance to 
the Rivers Board ?—Certainly. 


11815. Do you think there should be any further 
appeal from the Rivers Board to any central authority ? 
—I do not think so. Why should there? The Rivers 
Board is composed of men who know what they are 
talking about in those matters, and mostly practical 
men in that trade; and they are not liable to be 
influenced by local prejudice as the ordinary local 
authority is. 

11814. If there were in London a central authority 
to deal with these questions connected with rivers, do 
you think that that would be a suitable body to appeal 
to finally —I think myself that the West Riding Rivers 
Board ought to be the final. 


11815. In your district ?—In my district. 


11816. Then your opinion clearly is that an appeal 
to the Rivers Board is sufficient in your case ?—I do. 


11817. Ought manufacturers, in your opinion, ta 
contribute towards the additional cost to which local 
authorities u:e put im dealing with trade effluents }~ 
No; I do uot think so. . 


11818. You think their ordinary contributions as 
ratepayers would suftice ?—I think so, after they Rave 
provided what we ask them to do, because they bring 
work into the district, they provide livelihoods for 
hundreds of people. Why should they be embarrassed ? 
I think reason ought to dictate. 


11819. Tell me, in your district what is the water 
supply of these manufacturers? Do they draw from 
wells or from your own water supply, or from the river, 
or how ?—Both wells and our town’s supply. 


11820. And also from the stream ?—Where they can 
get it, of course. 


11821. In that case difficulties do not arise, do they, 
from manufacturers being compelled to return to the 
stream water which they have taken from the stream? 
—No; I think you will agree with me, because you 
know the place, that any sewage taken from any manu- 
facturer into our sewers gets back again before anyone 
requires it. 


11822. Then in your case those difficulties do not 
arise ?—They do not. 

11825. But you know that in other cases they do 
in fact arise ?—They do; yes. 


11824, And that in such cases often, if they were 
allowed to turn the effluent into the sewers, there 
would be no stream left ?—There would be no stream 
left. 


11825. If you took water out of a stream and turned 
it into-a sewer, whereby it did not come into the 
stream lower down, there would be for a certain 
length no stream left?—Yes; but the reason I say 


that the riparian owners should not apply there is 


this: When the manufacturers are asked by a sanitary 
authority to provide and do certain things, and they 
compel them, as the Rivers Board would compel 
them, to purify their sewage ere it be taken into 
sewers, then I think myself if they are requested to 
put into the town’s sewers they really ought to be 
exempt. I do not see why they should not. Com- 
pulsion on both sides ought not to apply. 


11826. (Dr. Burn Russell.) How long did you say 
that Pudsey has been constituted as a borough ?—Twa 
years, sir. 


11827. So that you have had an opportunity of bar- 
gaining with manufacturers who are actually putting 
their discharge into the stream direct ?—Yes, sir. I 
have been there all the time; I was there before the 
manufacturers were connected to our sewers, and so 
I have had the arrangements with them. 


11828. I see you give the exact figures as to the 
proportion of domestic to manufacturing sewage in 


your borough in your statement, but I do not think you: 


have been asked in evidence ‘to 


give it?—I was simply 
asked what kind I have. 
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11829. You might just tell us the total volume of 
sewage at each of these works, and what the amount 
of the manufacturing refuse is*#—At the Hough Side 
Works it is 238,000 gallons per day total flow, and 
90,000 gallons of it is from the manufacturers. That 
is from actual figures from the manufacturers, because 
before these works were commenced I sent a note 
to all the manufacturers in the district, asking them 
how many gallons of trade refuse they discharged 
per day. Of course, if they told me the truth, well 
and good; the replies came to that effect. 


11830. (Chairman.) About one-third ?—Yes. 


11831. Then at the other works, Smalewell, what 
is the respective volume?—At Smalewell the total 
volume of sewage discharged is about 84,000 gallons 
per day, and the volume of manufacturers’ effluent 
about 72,000 gallons. 


11832. Almost wholly manufacturers’ 
Very nearly, sir. 


11833. Have you carried out any experiments to see 
if the treatment of the effluent was facilitated by the 
admixture of sewage?—No; I do not think we have 
done that. 

11834. (Sir Michael Foster.) Your treatment at 
Hough Side and Smalewell is the same, except that 
at Hough Side you have land ?~After the same pro- 
cess, practically. 

11835. You treat it in each case with lime?—No; 
The sewage at Smalewell Works is very acid, ana 
therefore it requires lime; at the other, of course, we 
use alumino-ferric. 


effluent ?— 


11836. Alumino-ferric and afterwards a filter ?— 
Yes. 


11837. And you are prepared, subsequently, to throw 
it on to land ’—Yes ; we have about 25 acres of land, 
or will have. 


11838. (Chairman.) How near do you attain the pro- 
visional standard of the Rivers Board?—They have 
taken the test, but they never told us; therefore, I 
do not know; I could not answer that question. 

11839. But is your final effluent at present fairly good ? 
—Just now, you see, we are not using alumino ferric. 


11840. (Sir Michael Foster.) But you are using it 
still at Hough Side, are you not?—No; we are trying 
to work without it at Hough Side. 

11841. (Chairman.) To reduce cost ?—No, not exactly 
that ; simply our doctor wished to try an experiment. 


11842. Then, what is the alternative you are trying ? 
—Simply to run it through and get it under septic 
action. 


11843. You are trying the effect of a septic tank ?— 
Yes. 


11844. How long has that been at work ?—Most of the 
winter. 

11845. (Sir Michael Foster.) How big is your septic 
tank; how much does it hold?—Oh, we have nine of 
them ; 68,000 gallons each. 

11846. (Chairman.) But do they hold a day’s flow 2?— 


Well, oh, yes; they hold more than a day’s flow—nine 
‘68,000 gallons. 


11847. They have hardly developed septic action yet, 
have they ?—Only the first tank partly. 
11848. (Dr. Burn Russell.) What stream do you 


drain into?—It is called Pudsey Beck; it goes into the 
Aire. 


11849. And what condition is it in when it reaches 
you, Pudsey Beck ?—It is not what it ought to be. 


11850.(Chairman.) When it reaches you there are 
other polluters higher up?—I think myself, that Tong 
does not do more than it ought to do. 


_ 11851. But you do not improve it?—We do not make 
it worse than Tong, at all events. 

11852. You mean you do not make it worse since you 
treat your sewage; you did before ?—Just ‘so. 


11853. And all that passes into the Aire, and by 
means of the Aire through the city of Leeds ?-Yes. 


We feel satisfied we shall be able to treat our sewage 
without complaint. 


11854-55. (Dr.. Burn Russell.) Are the Rivers Board 


pressing you much as a borough ?—I have nothing really 
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to complain of ur the Rivers Board. If they take a 
sample, if it is not what it should be, they drop a note 
to tell us so. 

11856. (Chairman.) But the work you have done has 
been in consequence of their pressure ?—That isso, and 
the work we have done is so far satisfactory to them ; 
they are ideal works, so far as they go. 


11857. We are glad to hear that you are intending 
to carry it still further?—Oh, that is so, we intend 
to satisfy the Rivers Board. bees ‘ 

11858. The interest of your evidence seems to me to 
lie in this, that you are prepared to assist manufacturers 
by receiving their trade eftuent, if they carry out cer- 
tain conditions, and if you find it practicable, then to 
treac the sewage and to biing about satisfactory results? 
—That is so, sir. sag 2 ii 

11859. And you think their contributions in a direct 
way are sufficient without calling upon them to’ pay 
any special rates ?—Yes, and if they provide preliminary 
works, as requested by the authority, I think it is quite 
sufficient. . 


11860. (Sir Michael Foster.) Do your filters cost them 
much? You insist on each of them having filrers as wel. 
as settling tanks?—-No; it depends how the jand is 
situated. In some places they do not need to have 
walled filters at all, the earth excavated and then filled 
in with stone and cinders and coke is quite sufficient. 


11861. But you insist on the filters, do you not, in 
order to purify their effluent beyond the mere settling? 
—Yes; we do not allow them to connect up from the 
tanks, they have to run from the tanks on to filters, 
and we only have them connected up to our sewers 
from their filters; in no case will we allow them to be 
connected with the tank for this reason; if they con- 
nect up to the tanks anyone can go at night-time and— 
open the valve, and away the whole lot goes. That 
cannot be done with the filter. 


11862. (Dr. Burn Russell.) Have you any manufac- 
turers who absolutely have no ground on which to put 
any sort of works, tanks, or otherwise ?—We have had 
several, but they could buy land suited for the purpose. 


118635. They are in a position where they can buy 
land ?—They have been in our district. 


11864. And you take such steps as ultimately com- 
pel?’—We said, “Either satisfy us, or you can satisfy 
the Rivers Board; you can please yourselves which.” 


11865. (Sir Michael Foster.) What kind of filters are 
they? You have not told us what kind of filters you 
insist upon for the manufacturers’ refuse?—We are 
not particular, sir, whether they put all engine ashes 
rougher at the bottom, finer at the top, or they put it 
partly stone and partly ashes or coke. Of course, the 


_ gasworks put all coke. 


11866. (Chairman.) What are you aiming at with these 
filters in the factory ?—You are aware if there is nothing 
but tanks they will let grease go in; that grease, of 
course, will get into our works and injure them, but 
if it has to discharge on to filters it will clog them up. 


11867. It is a safeguard ?—It is only a safeguard; we’ 


want them to take the rougher solids out. 


11868. You do not know whether a filter does any 
good, but you say a filter; you know it cannot pass 
through a filter without the grease is withdrawn ?—That 
1S so. 

11869. Incidentally, I suppose the object of the filter is 
to remove still more the solids suspended ?—That is so; 
but you see, suppose they had a capacity for tanks, 
and without filters they could simply go in ‘the night- 
time, stir the thing up, and away the whole lot goes. 


That cannot be done with the filter; that was our 
point. 


11870. (Sir Michael Foster.) Did their filters get 
blocked ?Yes, they have, and they have to replace the 
ashes. 

11871. (Chairman.) That makes them careful ?—That 
makes them careful. 
we ought to be sometimes. There was one manufacturer 
had it to clean rather oftener than he liked, so he 
cleared one corner of the filter, to let the hyuid have 
a freer course. 


11872. It ran’straight through ?—Yes. 


Of course, we are not better than — 
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11875. Then you find inspection to be absolutely neces- 
sary ?—Oh, yes, they must be inspected from time to 
time, otherwise they go wrong. 


11874. (Professor Ramsay.) Do they not object —Oh, 
I have not found one yet objecting. As soon as ever 
they do not do what I want, our town clerk has to make 
that definite; we only allow them to be connected up 
to our sewers, so long as they send it in satisfactorily. 


Mr. W. Hovxrson, 


11877. (Chairman.) You are the Borough Surveyor. of 
Keighley ?—Yes, sir. 

11878. What is the population of your borough ?— 
Albout 42,000 at present; 41,000 odd last census. 

11879. And what is generally the business carried on 
there?—tThe staple trade is the worsted spinning, but 
we have a great amount of iron work and. wool-combing. 

11880. Then the worsted spinners and the iron works 
will turn out little or no trade effluent?—Not very 
much from the spinning or the iron works. 

11881. So that the trade refuse with which you have 
‘to deal in Keighley is mainly from the wool-combings ? 
—Wool-combings, yes. 

11882. (Sir Michael Foster.) But you have tanners’ 
refuse also?—Yes, we have tanners’ refuse also. 

11883. No very large quantity?—No very large 
quantity ; three or four tanners, but not on a very 
large scale. 

11884. (Chairman.) Do you admit tanners’ refuse inte 
your sewers ?—Yes. 

11885. How long has that been your rule ?—Since 1893. 


11886. Was that at the time of the establishment of 
your sewage works ?—Yes. 


11887. And have you found any inconvenience from 
the admixture of trade refuse with your sewage ?—At 
first we did, on account of the wool-combers’ suds not 
having been treated. 


11888: Can you give us some idea of the relative 
volume at present of your domestic sewage and the 
trade effluents in your borough ?—About 20 per cent. is 
trade refuse. 

11889. And that is mainly P—Wool-combers’ suds, and 
there is a little dye water, and there are the tanners. 

11890. In receiving effluents into your sewers, do you 
insist first of all upon any preliminary treatment ?— 
‘Yes. 

11891. (Sir Michael Foster.) You have done always? 
—Well, we did not get the powers till 1898, but prior 
to that we asked them to do a little. 

11892. (Chairman.) What you would ask them to do 
would be mainly the withdrawal of grease, would it ?— 
‘Yes. 

11895. Then do you find the manufacturers have com- 
plied with these conditions ?—They have never raised 
any objections. 

11804. They have not raised objections ?—No. 

11895. They have found it quite practicable to satisfy 
your conditions Pp—Yes. 

11896. What is your system of sewage ?—Intermittent 
‘downward filtration. 

11897. (Sir Michael Foster.) With what kind of land P 
Well, it is very good land; you might really say virgin 
soil; there is part gravel. 

11898. (Chairman.) Do you carry out any first process 
to separate solids ?—No. 

/11898*. Direct on to the land ?—Yes. 

11899. (Sir Michael Foster.) You discharge crude 
sewage, I take it, on to the land ?—There is a small tank 
to catch broken pots. 

11900. What acreage of land have you under treat- 
ment ?—Under treatment 50 acres, 62 including roads 
and banks. 

11901. And other land available, if required ?—And 
other land available if necessary. 

11902. (Chairman.) To what extent are your manu- 
factories connected with sewers; is that general or 
exceptional P—General. 


called ; 
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If they refuse me going on to their works, we cut them Mr. J. Jones. 


off. 


11875. (Sir Michael Foster.) Then they would b 
under the Rivers Board?—And then they must deal 
with the Rivers Board. 


11876. (Chairman.) I think we need not detain you 
longer. We are obliged to you for coming and giving 
us your interesting evidence ?—Thank you, sir. 


and Examined. 


11903. Have you made any conditions as to there 
being a regular flow?—No. We have conditions, but 
we have not enforced them. 


11904. You have not found it necessary to enforce 
them?—We have not found it necessary. 


11905. The effluent from which most of the grease has 
been withdrawn, mixed with your sewage, has not pre- 
judiced your treatment on land ?—None whatever. ’: 


11906. You-are producing results which satisfy the 
Rivers Board ?/—Yes, it is very rarely we have a com- 
plaint from the Rivers Board. 

11907. (Professor Ramsay:) Do you know if it pays the 
manufacturers to extract grease?—At the present 
moment it does; two or three years ago it did not. 


11908. (Chairman.) And when they did not it went 
largely towards the cost, though, did it not ?~Oh, yes. 


11909.. You have not found it desirable to take the 
effluents into a separate trade sewer P—No, the quantity 
is not large enough for us to do. that, 


11910. Do you think that authorities ought to have 
powers for he construction of separate trade sewers ?— 
Well, that is rather a difficult problem. If you get the 
whole of the trade refuse mixed together, probably it 
would be as difficult to deal with separately as it would 
be if it were mixed with the domestic sewage. 


11911. Speakng generally, you think the admixture 
with the domestic sewage is the better plan ?—So far as 
Keighley is concerned, I say so. 


11912. But have you powers at present to create a 
special sewer to connect a manufacturer with your main 
drainage; have you powers now ?—No, we have not. 


11913. Then would it, in your opinion, be advisable 
that powers should be given to authorities to construct 
a sewer to take trade effluents, at all events, to that 
extent ?—I think it would if it could be definitely 
settled that they could treat the whole of the manufac- 
turers’ refuse separately from the domestic; it probably 
would be advisable. ~ 


11914. But you have not at present powers. You see, 
if you have a manufacturer a little distance from your 
sewer, you cannot, with your present powers, construct a 
sewer to bring his effluent into your sewer ?—No, but he 
has power to come to our sewer, I think. 


11915. (Professor Ramsay.) You do not think it 
necessary to have further powers?—I do not think it 
necessary ; [ think our powers are sufficient for that. 


11916. He might construct sewers?—He might con- 
struct his own private drains connecting to our sewers, 


11917. (Chairman.) If he had to cross a road ?— 
Powers might be given him. 


11918. ‘There is no necessity to alter the law ?—No, 
there is no necessity to alter the law; we would grant 
permission to cross any road. 


11919. Are the positions and rights of the manu- 
facturers and local authorities under the existing law 
clearly defined, in your opinion? Perhaps you think 
that might be a legal point?—I gave my answer berore 
that I thought it was a legal question. 

11920. (Sir Michael Foster.) Have you any experience 
on the matter ?—No, I have not. 

11921. (Chairman.) You have had no difficulty in 
your district between the local authority and the manu- 
facturers ?—None whatever. : 

11922. You said to the manufacturer : 
certain things we will take it” ?—Yes. 


11925. And your experience is that he has not ruined 
his business ?—Not at all; it is at the present moment 
to his advantage to do it. 


11924, (Professor Ramsay.) Are the manufacturers in 
your district large ratepayers ?—Yes, they are. 
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11925. (Sir Michael Foster.) Where do they take their 
water from—the stream?—No, from the Corporation 
water supply, excepting in one case. 


11926. (Chairman.) Therefore they may turn into 
your sewers without interfering with any riparian 
rights ?—Yes. 

11927. Do you think that manufacturers connected 
with sewers in that way ought to pay a special rate, so 
as to compensate the local authority for the cost of treat- 
ing their trade effluent?—Not if they treat it pre- 
liminarily, I do not think so. As large ratepayers, I 
think they ought to have consideration shown them. 


11928. (Sir Michael Foster.) You demand such treat- 
ment so that reaily you are able to treat their trade 
refuse together with the rest of your sewage ?—Yes. 


11929. And you are not put to any expense in order 
*o treat their trade refuse ’—I do not think we are put to 
any expense whatever. 


11950. Do the manufacturers do anything to their 
sewage before passing it on to your sewers ?—No, only 
by passing it through filters to take out the solids. 


11951. Through filters ?Through filters. 


119352. (Chairman.) To remove solids ?—Through 
filters to remove solids ; the colouring matters they can- 
not take out. 


11633. You think the conditions to be laid down by 
local authorities should consist of withdrawal of solids 
and of grease ?—Yes. 


11944. And probably to some extent regularising the 
flow, so that it should not come in rushes ?—Yes. 

11935. (Sir Michael Foster.) There is a good deal of 
colour in the trade refuse which comes to you ?—Yes, 
there is a certain amount of colour. 


11936.. But that does not make any trouble to you, 
because you are using the land system ?—The only time 
I have noticed colouring coming from effluent is when 
there has been an exceptional amount of dye water, 
and then it was slightly discoloured. 


11937. That is in your effluent from the land, slightly 
discoloured ?—Yes. 


11938. (Chairman.) You have no cases in your dis- 
trict, bat you know of cases where the local authorities 
have refused to take effluent because of the prejudice 
to the treatment of their sewage ?—Yes. 


11939. And do you think, therefore, that there ought 
to be any general legislation compelling authorities 
under all circumstances to receive trade effluent ?—-I 
think so. 

11940. You think notwithstanding such difficulties ?— 
J think if the Corporation clauses put in our Act of 
1898 could become general, I do not think any manu- 
facturer would object to it; I do not know whether or 
not you have a copy of the clause. 


11941. But do you think it practicable to lay down 
legislative enactments which would fit all cases?—I do 
not know of any special case which it would not fit. 


1942. (Professor Ramsay.) Suppose a manufacturer 
has been in the habit of being connected with the sewers 
for a long time, and turns out an effluent which is difficult 
to treat, is it not that which causes the difficulty when 
the Corporation objects to his turning out a bad effluent 
into the sewers?—Well, I suppose if there is any 
chemical in connection with his effluent—if there are 
certain chemicals—it may be detrimental to the land, 
to the crop that may be on the land ; but so far we 
have had no experience of that, sir. 


11945. (Sir Michael Foster.) You are only regarding it 
from the view of land treatment ?—Of land treatment. 


11944. Because you have no experience of other treat- 
ment ?’—No. 

11945. (Chairman.) Do you think that the powers of 
local authorities to compel manufacturers to carry out 


certain conditions antecedent to receiving their effluent 
are sufficient ?—I think so. 


11946. Generally you are quite satisfied with the law 
on a these matters ?—Yes ; I particularly refer to our 
own. law. 


7 
11947, That is your local experience ?—Yes. 
very exceptional powers in 1898 under our Act. 
11948. (Sir Michael Foster.) Exceptional powers ?— 
Exceptional powers, yes. 
11949. Was it a special Act ?—-Yoes. 
11950. For yourselves ?—Ye:, 
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. borough ?—Yes, we did. 


11951. (Chairman.) To call upon the manufacturers. 
to treat their effluent before it entered into the sewers, 
so that it should not be detrimental to the sewers or the: 
land treatment. That has facilitated your work of late? 
—It has, certainly. ji 


11952. But you had not any manufacturer who had 
acquired any rights by long usage, had you ?—Well, 
there has been one case where he claimed rights by 
long usage, and he has had to give way. He thought 
he had a prescriptive right, but he has come to the con- 
clusion that he has not. 


11953. (Sir Michael Foster.) You found it desirable or 
necessary to have a special Act of Parliament for your 
I shall be very pleased to give 
you a copy of the clause. That is a copy of the con- 
ditions that we ask the manufacturers to enforce. 


BOROUGH OF KEIGHLEY. 


January 18th, 1898. 
Conditions under which the Corporation are prepared 
to admit Trade Effluents into the Public Sewers. 

The volume of waste water shall be reduced as far as- 
practicable; as, for example, by keeping condensing 
water and surface water out of drains. 

All trade waste waters except suds shall first be 
passed through coke filters, on the downward and up- 
ward principle, before the Corporation can receive the 
effluent into their sewers. 

Suds in all cases shall be treated for the removal of 
grease, and after sufficient time has been allowed for 
precipitation of the grease, the liquid shall then be 
drawn off by means of a floating arm, and, after passing, 
through a coke filter on the downward and upward prin- 
ciple, may be discharged into the sewer. 

The time of discharge shall be so regulated by the 
Corporation that all the trade waste waters shall not 
discharge into the sewers at the same time. 

A manhole or other opening shall be provided to the: 
satisfaction of the Corporation, on the line of drain 
between the mill and the Corporation sewer, and the 
officers of the Corporation shall have the right to take 
samples at this point, and to inspect the tanks, at any 
reasonable time. 

Before commencing any works for the treatment of 
trade waste waters, plans shall be submitted to the 
Corporation for their approval. 

In the event of any of the foregoing conditions and 
regulations not being complied with, the liberty to 
discharge trade effluents into the Corporation sewers. 
shall be ipso facto suspended so long as such non- 
compliance continues. 


11954. (Chairman.) But you are quite conscious that 
there-are cases where manufacturers draw from a stream, 
and are bound to return to the stream the same volume 
that they withdraw ?—Oh, yes; in our case, where 
the manufacturer takes from the stream, it would not 
make the slightest difference, because the stream is so 
large, taking the amount which he abstracts would not 
make any difference whatever. These are copies of our 
special clause, which I think, if they were adopted, would 
answer nearly every town. 


Section 59, Keighley Corporation Act, 1898. 

It shall not be lawful for any person to cause or suffer 
any refuse from any manufactory or work that would 
be destructive or injurious to any sewer, or that would 
interfere with the treatment or utilisation. of the sew- 
age of the district to flow or pass into any sewer 
of the Corporation, or, to flow or pass into any drain, 
channel, or watercourse communicating with any sewer 
in such manner that the same will be carried by, through, 
or out of such drain, channel, or watercourse into any 
such sewer; and if any person is guilty of any act or 
omission in contravention of this section he shall be 
liable to a penalty not exceeding twenty pounds, and in 
case of a continuing offence to a further penalty not 
exceeding forty shillings for every day during which such 
offence continues, after the expiration of a time to be 
determined in that behalf by the court of summary juris- 
diction before whom he is convicted. | Provided that any 
person charged with an offence against this section shall 
not be convicted thereof, if he shows to the satisfaction 
of the court of summary jurisdiction before whom he is 
charged that he has duly used the best practicable and 
reasonably available means of depriving the refuse from 
his manufactory or work of qualities that would make it 
injurious to the sewer, or likely to interfere with the 
treatment or utilisation of the sewage of the district. A 
person shall not be liable to a penalty for an offence 
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against this section until the Corporation shall have 
given him notice of the provisions of this section, nor 
for an offence committed before the expiration of one 
month from the service of such notice, provided that the 
Corporation shall not be required to give the same 
person notice more than once. 


11955. Then, situated as you are at Keighley, you 
have met with no difficulty, partly because of your 
having this and partly because of the readiness of the 
manufacturers to fall in with.the conditions that you 
have laid down ?—That igs go. 


11956. And you have found in practice that the recep- 
tion of trade effluent has not prejudiced your treatment 
of the sewage, nor have the works which the manufac- 
turers have carried out been carried out at ruinous cost 
to them?—That is so. We ask them to do the least 
possible work ; just to intercept the solids, and we 
are not particular about the colouring matter in con- 
nection with the suds. 


11957. (Dr. Burn Russell.) With reference to these 
clauses in your local Act, had you any precedent for 
them when vou were before the Committee ’—Well, we 
thought we had better have special powers on account 
of the wool combers’ suds; that was the great trouble 
with us—I think that Act covers it which says that they 
shall reasonably treat before it passes into the Corpora- 
tion sewers. 


11958. So that you established a precedent by this 
local Act ?—Yes. 


11959. Do you know if any other localities hay» 
adopted your clauses or anything like them ?—I do not 
know of) any town, unless it is the city of Bradford, 
that has tried to: get powers ; whether they succeeded 
or not I cannot say. 


11960. You do not know whether they got them or 
not?—I know that they got certain powers in Bradford 
that they should compensate the manufacturer if the 
manufacturer had to put down works. 


11961. (Chairman.) I think they have not carried 
out these powers ?—I do not think they have. And they 
also got special. powers to put down special sewers for 
trade refuse. You will notice in the conditions there 
that they have to crack their suds; preliminary treat- 
ment. - 


11962. These conditions seem extremely simple ; they 
simply refer to the removal of solids and the removal 
of grease ?—Yes, that is so. 

11965. And happily, in the removal of grease the 
cost of such removal is largely borne by the grease 
which is obtained by the manufacturer from the suds? 
—I was speaking to a manufacturer the other day, who 
says it pays him to crack his suds; to remove his 
grease. 

11964. By cracking, do you mean treatment by sul- 
phuric acid ?—Yes. 

11965. Then, does that treatment by sulphuric acid 
remove all the grease ?—Yes, practically it does. 

11966. At any rate, it does not prejudice your treat- 
ment ; there is so little grease Jeft?—It is so little it 
does not affect the land. 


11967. (Dr. Burn Russell.) Have you any trouble 
with the Rivers Board in your district?—No, we are 
on very good terms with them, and it is very seldom 
that they have to complain about our effluent. 


11968. (Chairman.) In the event of any difficulty 
arising between the local authority and the manufac- 
turers, it is evident that it would be necessary to refer 
that difficulty to somebody outside themselves. Would 
you prefer to do so to a court of law, or, for instance, 
to the Rivers Board or to some central authority in 
London ?—{ should prefer to refer it to a central 
authority, because, in the first instance, law is very 
expensive, and I think if the central authority were 
composed of experts it would be to the advantage of 
all. 

11969. You think a central authority in London 
would be useful ’—Yes. 
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11970. As an ultimate court of appeal ?—It is better 
to apyeal to them than to the local authorities. 


11971. Unless you wish to bring any matter before 
the Commission upon which you have not been asked 
questions, we need not detain you?—I have put down 
some small bacteria beds ; I do not know whether you 
would care to know about those; they have answered 
very well up to now. 


11972. If you have anything to say to us about the 
bacteria beds and the influence upon them of trade 
refuse that might be useful ?—Well, up to now the trade 
refuse has not affected that in any way. 


11973. You have found you can carry out your bacteria 
treatment without injury arising from the trade 
effluents ?—Yes, and we get very good effluents from 
them ; very clear. 

11974. What is the nature of the wool washers’ 
effluent ; after the grease has been withdrawn, it is not 
difficult to treat, is it?—-Oh, no; I do not think it is 
much different from ordinary sewage, from domestic 
sewage; I could show you a sample if you would like 
to see a sample of it. : 

11975. Well, if you have one?—I have brought a few 
samples, not knowing whether you might not want to 
see some of them. 


11976. Are you experimenting with bacteria beds as 
an alternative to the extension of your land process ?— 
Yes, probably the Committee may think it sometimes 
advantageous to use bacteria beds instead of land. 


11977. And, so far, you seem favourably impressed 
with the bacteria bed for this mixed sewage ?—Yes, that 
is wool combers’ suds.—(Hazhibiting sample.) 


11978. This is the effluent before it is treated at all? 
—That is before it is treated.—(Producing sample.) 


11979. And what is this? But you have not been 
passing the wool combers’ suds without preliminary 
treatment on to bacteria beds, have you? No, not 
direct, only mixed with sewage. A short time ago some 
wool combers’ suds did come down untreated, but it 
did not make any difference to the bacteria bed. 


11980. Probably because the volume was smal] ?— 
That is so; they will be sending perhaps 5,000 or 
10,000 gallons a day. That is how we admit it into 
our sewers.—(Producing sample.) 


11981. The processes do not seem to me to be very 
effective as measured by the figures of the analyses ?— 
In previous ones it has been much better than that, and 
I cannot account for this second one. 


11982. (Professor Ramsay.) Have they been going 
long ?—They have been going since August of 1900. 


11983. (Chairman.) May we take it that the final re- 
sult you obtain is approved by the Rivers Board ?— 
Well, they do not see the result, the Rivers Board, 
because it goes into the general effluent from the farm. 
They are only very small tanks 10 feet square, they go 
into the general farm effluent. 


11984. So far as you know the Rivers’ Board have 
not made any analyses of the effluents from those two 
tanks ?~No, they have not that I am aware of.. That 
isa sample of the farm effluent.—(Sample produced.) 


11985. From what process?—By treatment inter- 
mittent downward filtration. 


11986. Through land ?—Yes, through land. It has 
not been uncorked since it was put in. I do not know 
whether there is any smell from it. That is Keighley 
sewage—it is only weak. I am afraid that is tanners’ 
effluent. That is the tanners’ before treatment, and 
that is after.—(Samples produced.)—I am not at all 
satisfied with them. 


11987. There are solids in them?—There are, too 
much solids; I must ask them to go through some 
further treatment. 


11988. We are obliged to you for coming before the 
Commission and giving the evidence that you have 
given ’—I could leave you a copy or two of these condi- 
tions if they would be of any service to you. 
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Mr. J. E. SHarps, called ; and Examined. 


11989. (Chairman.) You are Mr. Sharpe the Engineer 
and surveyor of Otley ?—Yes. 


11990. Do you admit manufacturers’ refuse into your 
sewers /—Several firms have discharged manufacturers’ 
effluent into the sewers for many years, but refuse from 
no additional works has been admitted since 1895. 


11991. Does that mean that you have had no applica- 
tions to admit additional works, or that’ you have 
refused ?—We have had no applications. 


11992. What is the kind of refuse, and what is the 
volume as compared with the volume of ordinary 
sewage /—The refuse is from paper works, tanneries, fell- 
mongers, woolwashing, and dye water, amounting 
altogether to 36 per cent. of the total flow. 


11995. Do you find that the mixture of trade refuse 
materially increases the difficulty of treating sewage }— 
I do. ’ 


11994. Apart from necessitating an increase in the 
size of the works ?—~Yes, I do. 


11995. And from what does that difficulty arise ?— 
From the nature of some of the refuse, which, in one 
case, 18 grease, and in another the volume which 
amounts to 63 per cent. of the total volume of sewage. 


11996. Has anything been done to remove the grease 4 
—Yes, there is a little preliminary treatment, but it is 
not all treated. 


11997. Is that preliminary treatment carried out by 
the local authority, or by the manufacturers them- 
selves?—It is carried out by the manufacturer who 
cracks the suds by putting sulphuric acid into them. 
I haye.the particulars of the treatment here. The 


volume of retuse from the woolwashing is not a very 


great quantity—400 gallons per day. The water from 
the washing bowls, except the bowl bottoms, runs to 
the sud settling tanks, and is pumped to the grease 
works and treat. The bowl bottoms left are run 
separately into sud settling tanks and turned almost 
immediately into the sewers. The treatment at the 
grease works, 1 do not know whether you care 
to go into that or not; the treatment at the 
grease works is as follows :—The refuse water from the 
sud setiling tanks is conducted by pumping into 
wooden tanks elevated above the ground. Sulphuric 
acid is added to “crack” the suds, and is then allowed 
to remain in the tanks two or three days, when the top 
liquid is pumped into the sewers. The remaining 
matter left im the wooden tanks’is then run into filter 
cloths, remains there three to four days, after. drying 
it is then put into cloths and taken to the presses where 
the brown grease is extracted, and then sold, the pre- 
sent price being £12 10s. per ton. The solid matter re- 
maining after pressing, and called the sud cake, is also 
sold, probably for agricultural purposes. That is the 
treatment for woolwashing by the manufacturer. 


11998. Do you find that the manufacturers are willing 
to do what they can to get their refuse into such a state 
as to be capable of going into the sewers without in- 
creasing the difficulties of treatment 2—The only reason 
why the bowl bottoms are run,into the sewer is because 
they cannot get any grease féom it, so they do not treat 
it. I might say that in several cases we could have 
taken steps to call upon these people to take the objec- 
tionable matter from the sewers, but the difficulty 
arises, they claim a prescriptive right. That is a, 
sample of the woolwashing refuse after being « cracked.” 
(Showing sample.) 


11999. (Colonel Harding.) Then, what they do_ is 
done, not for the purposes of purifying the effluent, but 
of extracting grease at a profit —That is so. 


12000. (Chairman.) Have you ever asked them to» 
take steps towards purification?—The only thing I 
have asked them about is, the bowl bottoms. They 
always used to turn the bowl ‘bottoms down the sewer 
at one time, and I asked them to turn it down inter- 
mittently, and they fell in with the suggestion. 
12001. And that they have done?#—That they have 
done. Yes, it improves matters very much. band 


12002. Do you think that a local authority ought to 
have power to construct sewers for trade refuse alone ? 
—Broadly speaking, yes. In my opinion authorities: 
should be given the option of constructing a separate 
system for such portions of the trade refuse as they may 
think desirable, on account of the difficulty of treating: 
the sewage when combined with such trade refuse, and. 
where the difficulty ts increased by the varying nature 
of the sewage solely owing to the trade refuse, and. 
necessitating at different times of the day the use of 
not only a large amount of precipitant, but perhaps the 
use of two kinds, depending upon the volume of trade 
refuse present in the sewage. I might say that this 
would not apply to Otley; I do not think it would pay 
Otley to do that. 


12003. Are the positions and rights of the manu- 
facturers and the local authorities under the existing 
law clearly defined ?—My council have had difficulty 
with most of the firms in Otley, who claim a prescrip- 
tive right to discharge their trade refuse direct into the 
sewers, without any or very little treatment, and as 
the council are in doubts as to their position these 
manufacturers have been allowed to discharge into the 
sewers up to the present. I think it very desirable that 
the law should clearly define the position of manu- 
facturers and local authorities in such cases. Authori- 
ties should also be given power to make bye-laws— 
subject to confirmation by the Local Government Board, 
regarding the admittance of trade refuse into the public: 
sewers. sob 


12004. Do you think the law ought to be altered so as: 
to give manufacturers greater rights than at present to- 
connect with sewers ?—I think these rights are sufficient 
at present. 


12005. Do you find manufacturers willing to adopt 
means for the removal of suspended solids from their 
trade refuse before discharging into the sewers ?—No, 
not if the means suggested would incur any moderate 
expense. 


12006. You have found them willing, in fact, to meet 
you if it does not entail any expense ?—That is so; yes, 
that is so. : 


12007. But they object to incurring any further ex- 
pense ?—That is so. 


12008. And their argument, broadly speaking, is that 
they have already got their rights, and there is no 
reason why they should not exercise them ?—That is the 
position which they take up. 


12009. Do you consider that any further safeguards 
should be required in order to secure the trade refuse 
doing no harm to the sewer, and, if so, what should 
they be, and how should they best be enforced 7—As: 
stated in my reply to No. 6, most of the firms in Otley 
ciaim a prescriptive right to turn their trade refuse — 
directly into the sewers without any, or very little, 
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This refuse contains much that is injurious 
to the sewers. In one instance a firm of fellmongers 
discharge a quantity of trade refuse containing lime and 
hair, the lime acts in some degree as a precipitant, 
and causes the suspended matter in the sewage to settle 
and become matted with the hair and other fibrous 
matters, causing the sewer to become almost choked 
with a substance not easily removed, and with a result 
that a serious expense is incurred in keeping the sewers 
clean. That is a sample, you see the solids accumula- 
tion in the bottle, that is lime.—({Showing samples.) 
In another case a firm discharge refuse from 
woolwashing into the sewers, the bulk of this is partially 
treated, but periodically what are known as “ bowl 
bovtoms ”’ (consisting of the settlings in the receptacle 
used for washing the wool) are discharged into the 
sewers. These bowl bottoms are the cream of the refuse, 
and the auscharge cf it into the sewers aluny 
with others has resulted in a great measure ju 
the failure of our disposal works, the land having 
become coated over with a greasy film, preventing the 
percolation of the sewage, with the result that the land 
has been waterlogged for many weeks together. Owing 
to the failure of our existing disposal works, caused by 
grease and the largely increased volume of trade 
refuse, the council are now incurring a considerable ex- 
pense in extending their disposal works, by more than 
doubling the area of land, and increasing the tank 
capacity by 60 per cent. This expense may remedy 
matters for a time. but unless manufacturers who claim 
4 prescriptive right can be dealt with a similar state 
of things may possibly arise in the future. 

12010. Do you think that there should bo some 
tribunal other than the ordinary courts of law, for 
example, such as a central 


treatment. 


government authority, to 
whom an appeal could be made when a local authority 
refused to allow trade refuse to go into the sewers ?— 
If matters in dispute could be referred to either the 
Local Government Board or some such authority as 
suggested in the query, a great deal of expense might be 
saved. 
12011. Shouid manufacturers be required to pay a 
special rate or charge in those cases where they are 
allowed to connect with the sewers, and, if so, how 
would you suggest that the amount should be deter- 
mined ?—As a rule, where the volume of trade refuse 
from any one firm is very large, the water is first drawn 
from a river or stream; in such cases I suggest that the 
authority should have power if they think desirable to 
call upon the manufacturers to provide a site, construct 
works, and deal with their own trade refuse to the satis- 
faction of the Rivers Board. In such cases the manu- 
facturer should be exempt from paying rates for capital 
expenditure and maintenance of the local authorities’ 
sewage disposal works. I here refer to those cases 
where the trade waters are not of a very bad character, 
and such as can be dealt with in a comparatively smal] 
space, such as by continuous flow filters. In the cases 
of existing manufacturers, the filtration works to be con- 
structed by the authority on a suitable site provided by 
the manufacturer, any steam or other power required 
for pumping being also provided by him, and the treat- 
ment when the works are completed to be carried on 
by the manufacturer, he still paying his proportion of 
any capital debt on.the sewage disposal works until the 
6ame is extinguished, but to be exempt from paying any 
rates as regards maintenance. If the means suggested 
were adopted, they would have a beneficial effect on the 
stream, as the purified effluent could be turned back 
into the stream at a very little lower down than the 
point of intake. It would also cause the manufacturer 
not to take more water from the river than is absolutely 
necessary for his purpose. If the manufacturer cannot 
provide a site for purification works, then the authority 
may allow the same to be connected to the sewer, if of 
sufficient capacity, but the manufacturer should pay a 
special rate or charge, based on the quantity as com- 
pared with the total dry weather flow at the sewage dis- 
posal works. I should like to give one instance show- 
ng how serious the cost is to my council owing to the 
discharge of a large volume of trade refuse from one 
works. The firm I have in mind, with a rateable value 
f £400, discharge into the sewers about 33 per cent. of 
he total flow. The cost of maintaining our disposal 
works without any capital charge comes to £225, or 
bout 2d. in the £ per annum; on this basis: the firm 
hentioned contribute only £3 6s. 8d. as their share of 
€ cost, which, if worked out in the proportion of the 
olume discharged into the sewers, would amount to 
ver £72, This is a sample of what this firm turn in, 
£ looks rather bad now. This is what it is as a Tule 
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(showing samples). I think this water comes from the 
rag-boiling machine, and they have had some dark 
coloured rags in. 

12012. (Dr. Burn Russell.) What is the nature of the 
work?—Paper works. As a rule it is more of a brown 
colour. 

12015. (Chairman.) What are the reasons generally 
advanced by local authorities for refusing to allow trade 
refuse to go into the sewers ?—Volume, and risk of in- 
jurious matters being turned into the sewers through 
neglect or carelessness of workmen, the prevention of 
which would in many cases mean a systematic inspection 
at frequent intervals. 

12014. What would be the effect upon the flow of 
the water in the stream in a case, in which the manu- 
facturer uses the water trom the stream in his manufac- 
ture. if the trade refuse were delivered into the public 
sewers ?—Well, I do not think that question affects 
Otley at the present time. The river is of large volume, 
and what is taken out is not noticed. 

12015. In such cases is any alteration of the law de- 
sirable so as to get over the difficulty of riparian rights ? 
—I should say yes in cases where the volume of water 
taken is a very large proportion of the total flow of the 
stream. My reply to No. 12,011 may suggest a possible 
way out of the difficulty. 

12016. (Colonel Harding.) You told us that no new 
applications had been made to you for connection with 
the sewer by manufacturers ?—That is so. 

12017. Are we to take it, then, that all the manufac- 
turers already are so connected ’—Yes, they are. 


12018. We may gather that Otley is, in regard to 
manufacturers turning out effluents, not a progressive 
place ?—Well, not in that respect, no; but most of the 
works are engaged in the making of printing and other 
machines. 


12019. You have had no new works established for 
some years ?—Not of that character, no. 

12020. Then the law is quite sufficient, is it not, to 
enable local authorities to make conditions with manu- 
facturers before receiving their effluents, where they 
have to make application to the local authority 7—Yes, I 
take it that is so; but I think the authority should 
make some regulations, something that they can work 
on, and something that they can compel. 

12021. You think the authority should make bye- 
laws—lay down definite conditions ?—I do, subject to 
the confirmation, say, of the Local Government Board 
or some other Board. 


12021." So far as you know their powers are sufficient. 
to do that ?—Well, I would not say. 

12022. Suppose in your district there was a new manu-- 
factory established, and they applied to you to receive 


their effluent, would you, under the existing powers of 
the law, be able to make arrangements with them to. 


take it under certain conditions ’—I take it we should. 

12023. Then your difficulty arises with those manu- 
facturers who have been connected with your sewers 
for many vears ?—That is so 3 we have had a very great 
difficulty indeed. 


12024. But in times ast you were not called up 
to treat the flow from - Lane 
thing went inte the river. 


12025. And new conditions have come’ about quite 
recently ?—That is so. 


12026. It is a legal question which is not for either. 
you or me whether these new conditions affect the ques- 
tion of the prescription ?—The case of the Honley Urban. 
District Council y. Eastwood is the case which rules on 
the point, and that is all against the local authority, 

Wate But you are ee clear that local authorities 
Siwuated as you are ought to be given power. ulate. 
the conditions 7—T am, bitten ly. ‘ ee 

12028. Under which they would receive or continue to 
receive efiluents ?—Yes, I think it is very desirable in- 
deed ; it puts us in a very great difficulty. 

12029. Do you think that the Watershed Rivers Board 
would be a good authority to appeal to in the first in- 
etance in case of difficulties arising between local autho- 

For instance, in your case: 
1t would be the West Riding Rivers Board 2 T should 


12030. Your authority 


would, so fa: ; 
confidence in appealing Kina ee 


to them ?—I think so, 
H 
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12031. In the first instance with power of appeal 
to a central rivers authority /—I think so; there 1s 
only this about it, the Rivers Board in their district 
may have some firms turning refuse into the streams, 
which, perhaps, is not of a very polluting character, 
but still at the same time they would like it out of the 
river. The result is they try to persuade the manu- 
facturer to take it out of the river and put it into our 
sewers, so naturally I take it they would look out for 
their own interest—the Rivers Board. 

12032. You think the Rivers Board’s policy would be 
generally to facilitate the turning of effluents into the 
sewers /—I think so. 

12033. And that you do not like#That is mv 
opinion. Now, in the case of this firm who make 
paper, they have at tne present time a part of their 
trade water, which is not very bad, going into the 
river. The Rivers Board have called his attention to 
it; they have not taken any strong measures; they 
suggested to him that he should turn it into the sewer. 
That is an instance. 

12034. Yes; but do you not think that, speaking 
generally, it is good policy for the authority to put no 
difficulties in the way of the development of trade in 
its district, and to receive effluents, provided certain 
conditions are fulfilled by the manufacturer 1—Yes, I 
agree with that, provided the conditions are stringent 
enough. 

12035. Well, it would be for the local authority to 
agree with the manufacturer upon those conditions /— 
Yes. 

12036. And if the manufacturer turned out an 
effuent which was not of excessive volume ?—Yes. 

12037. And if he would agree to settle the solids ?— 
Yes, that is so. 

12038. To withdraw the grease ’—That is so. 

12039. To turn it out in a regular flow instead of 
rushes /—Yes. 

12040. You could probably then deal with it 1—Yes, 
we cold. 

12041. If you did not so deal with it, and you put 
conditions in the way of the manufacturer, and he is 


compelled by the Rivers Board to do the work him- 


self, it is probable, is it not, with the multitude of 
small works of this kind in the district, that the work 
will not be so well done as if it were done by the local 
authority ?—Well, my opinion, as I have stated already 
with regard to those firms who have a very large 
volume, is that they should treat their own, because 
I do not think it is fair that the public should have 
to pay the greater part of the cost of treating his 
trade water. As 1 have stated in this instance the man 
who turns his sewage in pays £3 6s. 8d., his propor- 
tion of treating one-third of the sewage flow, whereas 
if he were charged on the basis of his flow he would 
have over £70 to pay. 


12042. I gather from your answer that you think it 
is not possible for the law to lay down conditions 
which shall be universally applicable?—No, I do not 
think so. 


12043. That cases must necessarily be considered on 
their merits ?—That is so. 

12044, And that, therefore, some power of appeal to 
some body, judicial or other, must be allowed when 
difficulties arise?—Yes, such as you suggest in your 
queries here, or the Local Government Board. 

12045. (Dr. Burn Russell.) What is the population of 
your district ?—9,2350. 

12046. This paper work seems to supply all but 4 
per cent. of the total?—33 per cent., yes, over. 


12047. Yes, but you told us that the total amount 
of trade refuse that you had to deal with was 56 per 
cent. of the sewage?—Yes, that is so. 


12048. So that leaves only 3-per cent. for the re- 
mainder ?—F'or the remainder—I can give you the 
quantities-—the approximate quantities—those are ap- 
proximate. 


12049. I do not think it is of any great importance. 
Have you had any experience of works that are sup- 
plied with water by meter?—We have several firms in 
Otley who have water supplied by meter. 


12050. I think you said in your evidence that when 
4hey supplied themselves without stint from the river 
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the discharge was always very copious 7—Yes, especially 
in the case of the paper works. 

12051. Do you not think that that indicates that as 
jong as they get rid of any quantity of refuse water — 
without any extra cost, they will not trouble them- 
pelves at all to reduce the quantity of it by care in the 
ase of water in their processes /—1 do not suppose they 
will do that. I take it the more water they use in the 
paper works the better it is for them ; they can carry 
on their work better. If they had all their trade refuse 
to treat I do not think they would use so much. 


12052. That is exactly what I wanted to bring out. 
it sosms to be consistent with what we know of human 
nature, and if they had to pay for the treatment of 
their refuse water they would be very careful to mini- 
mise the amount of it?—Yes, that is what I say; I 
say that in my evidence, I think. 


12053. I do not think you stated it exactly, put I 
drew the inference from what you said about the ex- 
perience of firms who derived their trade water from 
streams without any stint ?—Yes. 


12054. (Major-General Carey.) The flow from the 
Otiey Sewage Works is unsatisfactory at present, I 
understand, owing to the combination of untreated 
trade water with your sewage ?—Well, at the present 
time we have laid out eight acres of new land ; we are 
putting down new tanks, and the sewage from the 
new land at the present time is as clear as spring 
water. 

12055. That is sewage combined with trade water? 
—Yes. 


12056. And that is untreated trade refuse ?—Yes, 
trade refuse similar to this, because that is new land, 
therefore mind, I do not say what it will be in a year 
or two’s time, but we cannot get the good effluent from 
our old land ; it is impossible for us to do it. 7 

12057. (Colonel Harding.) Is that because it is choked ? 
_It is choked. Another thing, I rather think there are 
too many drains in; that is another reason. 


* 


12058. Then you do not in the least despair of dealing 
with this mixture of sewage and trade effluents if you 
had sufficient land?—No, we do not despair of it, only 
my great argument is that this firm of paper works 
should not turn all this water in; Ido not think it is 
right they should do it, because they do not pay in 
proportion to what they turn in. I might say we are 
also putting down three new open septic tanks, making 
a total of five, bringing the capacity up to about 420,000 
gallons. 


12059. (Major-General Carey.) In your answer to 
a previous question you say that the reason generally 
why trade effluent is not satisfactorily dealt with is 
owing to the carelessness of the workmen ?—Yes. 


12060. Therefore you do not anticipate that if the 
works were carefully carried out, and without any 
neglect, there would be any difficulty in dealing wit 
this trade effluent?—As a rule I do not think there 
would, but of course the difficulty would be always there 
that people are lable to neglect the work of treatmen’ 
if it 1s getting on towards closing time, and there is 
something else to do. Take the case of this wool wash 
ing, they can get rid of their refuse quicker by turnin; 
it into sewers rather than by pumping it into the sud 
settling tanks, if it is getting on towards closing time 
close upon half-past five, they may turn it directly int 
the sewers. It is all carelessness. I do not say th 


‘principals of the firm would permit it if they knew. 


12061. But the quality of the trade water does no 
enter into the reasons of the local authority for refusin; 
to allow it to enter into the sewers ?—No, if the solid 
were taken out; I do not think it would if the solid 
weve taken out as much as possible, if all the solids wer 
taken out I do not think it would matter much. 


12061*. Is your effluent at present passed by th 
Rivers Board as satisfactory ?—Yes. 


12062. (Chairman.) I did not quite catch what yo 
said to Colonel Harding about the Rivers Board: 
Colonel Harding asked you whether you thought thé 
the Rivers Board would be a good tribunal to decid 
between traders and local authorities if there were an 
question between them ?—Well, in the first place I sau 
I thought they would, and then afterwards I qualifie 
it by saying that it is to the interests of the Rivel 
Board to get water which is not of a very pollutin 
character out of the rivers into the sewers, and I gar 
one firm as an instance. The Rivers Board have draw 
the attention of this firm to some slightly pollutiz 
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lig aid beimg turned into the Wharfe, into the river now, 
and I understand that the owner is going to turn it 
into the sewer. That just gives an instance. 

12063. Then do you mean that in your opinion the 
Rivers Board would be likely to say in a case, “ Oh, turn 
it into the sewers” ?—Yes, that is my opinion. 

12064. And therefore, if the local authority did not 
want to have it in the sewers, they would have a sort of 
an idea that the Rivers Board policy was a policy of 
turning it into the sewers ?—I think so; it seems to be 
that at the present time. 
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12065. (Colonel Harding.) But do you think that tho 
Rivers Board would, if it had the power, decide in such 
a case without considering the reasonable conditions 
which the local authority might require to be first 
carried out before an effluent was turned into the 
sewers /—Well, I can only give this one case as an in- 
stance; I cannot say anything more about it. Of 
course, if they treat the matter as they should do, and 
looked at it in the proper light, I daresay the Rivers. 
Board would be all right. The question is, will they 
do so. 


Mr. Bernard Powstu, called; and Examined. 


12066. (Chacrman.) You are, Mr. Powell, engineer 
and surveyor of Handsworth?—I am. 


12067. Do you admit manufacturers’ refuse into your 
sewers /—We do, in the shape of tannery refuse. 


12068. What kind of refuse do you admit; and what 
is the volume as compared with the volume of ordinary 
sewage /—With regard to the tannery, which is the only 
trade refuse we get, we receive about 1,000 gallons a day, 
and the outfall which that goes into is about 32,000 
gallons a day. You see the district which I represent is 
a very difficult one to deal with, and we have no less 
than eight sewage farms in the district, which is only 
about 4,000 acres, and most of them receive domestic 
sewage only, and are but small farms, of course, that 
accounts for the very small volume going to this one 
outfall. ' 

12069. Do you find that the admixture of trade refuse 
materially increases the difficulty of treating the sewage 
apart, that is, from necessitating the increase in the 
size of the works?—Yes, without doubt, we have had 
very great difficulty with the refuse referred to, the 
tannery refuse, and, in fact, on several occasions I think 
previous to my going there, not since I have been there, 
there were several law suits on in regard to it, their 
having sent the sewage down and choked our bacteria 
beds which we had formed at the Outfall Works. 


12070. If so, from what does this difficulty arise, from 
the condition or the kind of the refuse, or from its 
volume ?—It arises from both, both the condition and 
kind, and also from the volume. It causes us to treat 
it separately. We have tanks set apart on purpose for 
receiving that refuse alone, and we have come to an 
arrangement with the tannery to let us know when they 
are about to let off their tanks, and the tanks are let off 
at certain times arranged with them, of course, we just 
turn all the sewage during the time that it (the trade 
refuse) is running, into special tanks set apart for 


that alone. And as stated above, this refuse 
has to be specially treated, and particularly 
from the fact that it is sent down  intermit- 


tently, thereby abnormally increasing the flow at 
intervals, and to the limes which come down from the 
tannery, which, in my opinion, very materially in- 
crease the quantity of sludge formed. Great difficulty 
also arises from the chemical change in the sewage 
produced by the admixture of the trade refuse, in 
addition to the large increase in the amount of sludge 
before referred to, the tannic acid in the trade refuse 
causing the domestic sewage to change colour, and the 
effluent after passing through efficient bacteria beds, 
double-centact, is both dark coloured and unsatisfactory, 
and even after passing through our land we occasionally 
find that it is very discoloured, and the effluent from the 
broad irrigation is often of an unsatisfactory character. 


12071. Do you think a local authority should be em- 
powered to construct sewers for trade refuse alone ?— 
Under certain conditions I think possibly it might be 
an advantage—for instance, when a very large propor- 
tion of the trade waste is liquid and innocuous, or in- 
offensive, so that its treatment would be more easily 
and economically performed than in the case of ordinary 
sewage. I also think local authorities should have 
power, subject to inquiry and consent being given, as to 
the special facts in any case where such powers are 
applied for—viz., where there is a particularly difficult 
and obstinate trade refuse to deal with, and when the 
admixture of this with the domestic sewage would in- 
erease the difficulty to the extent of the added quantity. 

12072. Are the position and rights of the manufac- 
turers and local authorities under the existing law 
clearly defined ?—I do not consider that they are. They 
are very inadequately and unsatisfactorily defined. 

12073. Should the law be altered so as to give manu- 
facturerg greater rights than they at present possess to 

6225. 


connect up with the sewers?—I should most certainly 
say no, except under very stringent safeguards, 


12074. Could you specify any such cases ?—The manu- 
facturers should be obliged to regulate their discharge, 
and make it as uniform as possible, and this has been 
done by arrangement in the Birmingham district in the 
case of manutacturers discharging acid waste. Where 
large quantities of sediment are present in the waste 
this might be regulated by a standard, and in every case 
the local authority should have the pewer to determine 
the method of the discharge. I might state that I held 
an appointment under the Birmingham Drainage Board, 
and was connected with the sewage works and farm just 
at the time that they were putting, down experimental 
bacterial beds for treating the sewage, and that is why 
I have referred to the Birmingham district here. 


12075, Could you give us any particular safeguard 
that you would recommend or say anything about—how 
the supplying of such safeguards should be enforced ?— 
IT am not prepared ‘to generalise. In the case of pick- 
ling and other wastes, enormous quantities of inoffen- 
sive suspended solids go into the sewers, and are de- 
posited along with other matters at the sewage works 
as offensive sludge. This suspended matter might be 
kept back by means of screens and settling tanks at the 
works where produced, to the very considerable advan- 
tage of the sewage authorities. In fact, this is now 
being done in my own district in the case of the tannery 
before mentioned, and in my judgment should be done 
in all cases. We have caused them to put down three 
settling tanks at the tannery, in which they have had 
to pump all their tannic acid and also the limes and 
any other refuse that they make, and it passes first into 
one tank and from that into the next by means of 
falling over a weir, which also has a floating scum-board’ 
in, front of it, and from that again into the third tank, 
which has a floating arm, and that is where we 
regulate it, letting it off at certain times. I am 
also thinking, and I am trying to make arrangements 
now, to rearrange that, so as to allow the effluent from 
the third tank to be extended over the whole period of 
the 24 hours by having a small pipe connected with 
our sewer, so that it might continually run away, and 
by that means intermix with our sewage more fully, 
diluting it to such an extent that it would have no 
effect at the outfall works, and treat it with the ordinary 
domestic sewage. That is what I am wanting to do now ; 
and has been done in Birmingham in many cases, 


12076. Do you find that manufacturers are willing to 
adopt means for the removal of suspended solids and 
grease, etc., from their trade refuse before discharging 
it into the sewers?—No, not generally; as a matter of 
fact, in some cases it is very difficult to get them to do 
anything without severe measures are taken. For in- 
stance, in our own case, as I have said previously, we 
have had on several occasions to threaten them, and 
also take action against them, before we could get them 
to do anything, and I think this arises from the lack 
of the powers of the local authorities as understood by 
the makers of trade refuse, and their rights as to the 
admission into the sewer. 


12077. Should there be som tribunal other than the 
ordinary courts of law, such, for instance, as a Central 
Government Board, to whom an appeal could be made 
when a local authority refused to allow trade refuse to 
go into the sewers?—I have said here no, but since 
then I have rather altered my opinion ; and I say also, 
that local authorities do not object to take trade refuse, 
providing suitable measures are taken by the manufac- 
turers to prevent increased difficulty in the treatment 
of the sewage at the outfall works, and in the case of 
the constitution of such authority, I have suggested 
here that the Rivers Board for the district should be the- 
court of appeal; but since then I have found out that 
the Rivers Boards are partly formed by manufacturers, 


H 2 


Mr. J. . &. 
Sharpe. 


4 June 1902, . 


Mr. B. 
Powell. 








60 ROYAL COMMISSION ON SEWAGE DISPOSAL : 


and therefore I hardly think that the Rivers Board 
should be, as they might lean rather towards other 
manufacturers; so 1 should rather suggest such an 
authority be formed in the same manner as the Local 
Government Board, so that a special Board be formed 
from that body, being quite independent. 


12078. Then, in fact, you would be in favour of some 
Central Government authority ?—I think it would be 
an advantage, so long as that authority was quite 
isolated and had no feeling in the matter. 

{2079. Should manufacturers be required to pay a 
separate rate or charge in those cases where they are 
allowed to connect with the sewers ?—I think most cer- 
tainly they should. The charge might be determined 
by computing the average cost of disposing of liquid 
sewage and of sludge respectively, and calculating the 
manufacturers’ refuse from the average volume of dis- 
charged liquid sewage and from the total average of sus- 
pended matter discharged as sludge; and I think that 
there is no doubt that this should be paid for by the 
manufacturer, as the sewers are not put down to deal 
with manufacturers’ refuse; they are put down to deal 
with domestic sewage, and the manufacturer makes the 
trade refuse for his own gains, and I do not see why 
rhe inhabitants of the place should have to pay as much 
in proportion for the sewers as the man who gets an 
advantage out of using them. 


12080. What are the reasons generally advanced by 
the local authorities for refusing to allow trade refuse 
to go into the sewers ?—Naturally, the greater difficuity 
in dealing with the sewage and purifying same at the 
outfall works in order to maintain the standard of puri- 
fication required by the Rivers Board ; increased capa- 
city of sewers required to accommodate the trade refuse 
and the ordinary flow of sewage ; increased tank capacity 
at outfali works and land for purification. 

12081. What would be the effect upon the flow of the 
water in the streams in those cases in which the manu- 
facturer uses the water from the stream in his manu- 
factory, if the trade refuse were delivered into the 
public sewers?—I should say that this would entirely 
depend : first, upon the volume of water usually pass- 
ing along the stream; and, secondly, upon the amount 
taken by the manufacturer from the stream in propor- 
tion to the flow of such stream. 


12082. In such cases is any alteration in the law 
desirable so as to get over the difficulty of riparian 
rights?—I am not sufficiently conversant with the 
law to say ; but there are two cases in my district where 
the water is taken from the River Rother and returned 
again to it after passing through the works. One is a 
large iron works and the other a spade and shovel 
works. My suggestion to get over the difficulty men- 
tioned would be to enforce the manufacturers to treat 
their trade refuse, and afterwards deliver back into 
the stream, instead of into the public sewer. 1 might 
say that the two works that 1 have mentioned, one 
works which is above the other recently had a law. suit 
with the lower works on this subject. The owner of 
the lower works said that those above were taking the 
water away from him; but I believe in the settling of 
the case it was given in favour of the upper works. 
There is no doubt if the water were taken out of the 
stream and taken into the public sewer it would lessen 
the amount of water lower down, and would injure 
riparian rights in that way. 

12083. (Colonel Harding.) You think that the local 
authority, as representing the whole of the people in a 
district, is clearly interested in the improvement of the 
condition of the rivers and streams passing through its 
district 2—I think there is no doubt about that, sir. 


12084. And that, therefore, the local authority would 
naturally support the methods which it considered to be 
the most effective for the purpose ?—I think so, yes. 


12085. Now, where there is a number of manu- 
facturers turning out a relatively small volume of 
effluent, do you think the work would be better done if 
each small works were called upon to put down purifica- 
tion works of his own, of if the effluent, subject to 
certain conditions, were turned into the sewer and dealt 
with elsewhere by the local authority ?—I think, if 
they were merely small manufactories, possibly it might 
be best for them to pay an extra charge, and for the 
Jocal authority to deal with it at one works. 

12086. I am not touching the question of payment at 
present; but as regards the effectiveness of the work to 
be carried out, do you not think it would be better 


done if done wholesale by the local authority /—By the 
local authority, I should say so. Of course, it depends 
in a great measure on the kind of refuse they were 
delivering into the sewers. 4 


12087. But subject to proper conditions for treatin, 
that you think effluents received into the sewers would 
be more effectively dealt with wholesale than separ- 
ately by the manufacturers ?—I think it is most likely 
that it would be more effectually dealt with, because 
the local authority would be obliged or would have to 
do their best to get their effluent suitable to pass the 
Rivers Board, and the manufacturer might possibly 
just treat it in the manner that was arranged originally, 
and later he might get careless and send unsatisfactory 
refuse into the sewers. 

12088. It is exceedingly likely that where a great 
many small works are carried on in that way that there 
would not. be adequate supervision ?—Yes, quite so. 

12089. You say that the position of local authorities 
in these matters is not cearly defined in regard to the 
law. Now you gave us an instance nevertheless where 
your authority had successfully arranged with a manu- 
facturer to put down settling tanks ?~Yes. 


12090. And to let off the effluents froin those tanks at 
stated times ?—Yes. t 


12091. And you told us further taat you were begin- 
ning to induce him to let. it off in a regular flow, spread 
over the 24 hours ?—That is so, yes, 

12092. Well, as the law permits you to make arrange- 
ments of that very kind with the manufacturer, where is 
the difficulty ?—Well, we had to go to a great deal cf 
expense to get them to do that, whereas if the law were 
clearly defined, and they had this put before them by 
the clerk of the authority, I take it they would at once 
agree to do what was required. 


12093. But what expense had you 19 go to in this case — 
on jegal proceedings ?—The legal proceedings were taken | 
previous to my coming. Of course I cannot se~ to what 
amount. I know they had trouble so short a time ago 
as last August. I think it was then they turned their 
sewage, their refuse, on to our bacteria beds without. 
giving notice, and choked them, and at that time a legal — 
letter was sent to them about the matter. 


12094. In the case of manufacturers making applica- 
tion for permission to connect with the sewers, surely 
the local authorities have now adequate powers to make 
conditions and bye-laws ?—Possibly they have. al 


12095. Then the difficulty really arises in connection ~ 
with those firms that claim a prescriptive right to con-— 
tinue to do what they have for years past done?—l | 
think possibly that may be so. 

12096. That is the direction in which you think the 
local authority should be given greater powers?—I 
think so, yes. 


12097. But are you of opinion that it is possible at all 
for the law to be so defined as to apply to all cases ?—. 
You mean all cases of trade, manufacturers’ refuse. 


12098. Well, all cases of all variety that arise ?—Well, 
I think that depends upon the kind of refuse that they 
wish to put into the sewers. 


12099. Whatever may be the condition of the law, 
and whatever’ modification may be brought about, still 
cases will have to be considered on their merits ?—I 
think so. \ 


12100. And therefore difficulties between local autho- 
rities and manufacturers will have to be arranged, at 
any rate, on grounds of mutual convenience, with power 
of appeal to some external body ?—I think so. a 


12101. I was rather interested to find that you had 
ohanged your view which you at first expressed of, con- 
fidence in the Rivers Board as a local authority, and 
that the ground for the change in your view had been & © 
discovery that on the Rivers Board there were manu- 
facturers who may be supposed to sympathise with 
manufacturers in these matters ?—Yes. 


12102. But do you not know that the members of the 
Rivers Board are selected from the various locak — 
authorities, county, and county borough, and borough 
authorities, and that therefore the local authorities may 
be considered to be quite as largely represented on 
those boards as the manufacturers ?—Possibly so, yes. 


12103. And do you know of your own knowledge or 
have you heard that these boards, although there may 
be some manufacturers upon them, have been putting 
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very great pressure upon manufacturers throughout the 
district to purify effluents, and have incurred consider- 
able odium in consequence /—I cannot say that I have, 
only I though it far better for people who were not 
interested at all to be on such board. 


12104. I do not want to argue the point with you; 
you ate entitled, of course, to your opinion, but I just 
wantex to point out to you that it might be claimed 
that tiie local authorities were equal to, perhaps more 
largely represented than the manufacturers ?—Quite 
so, yes. 


12105. (Dr. Burn Russell.) What is the population of 
your district?—Nearly 15,000; between 14,000 and 
15,000. 


12106. Are you able to estimate the total trade refuse 
produced by your district ?—The trade refuse is simply 
in my own district, tannery refuse, which I gave, and 
slaughterhouses which I am not able to give. There are 
no other works of any kind, or of any particular kind, 
that come in to our sewers. 


12107. Did you tell us the total dry weather flow of 
your sewage /—32,000 gallons to the outfall works where 
the tannery refuse comes. I did not tell you in my 
reply, because at that time I had not got it. I have 
since gauged the flow, and the amount is 32,000 gallons 
_ to the outfall, in which we take the tannery refuse. 


12108. And the tannery refuse amounts to 1,000 
gallons /—To 1,000 gallons. 


12109. (Major-General Carcy.) Is the trade effluent in 
your district admitted into the sewers with the consent, 
of the local authority, or is there a prescriptive right ?— 
_As far as I can understand it has always been admitted 
into the sewers. 


12110. And the manufacturers have a claim, or con- 
sider they have a claim ?—Well, I suppose they consider 
they have a claim. 


12111. At what point do you object when you object 
to a trade water being admitted; when do you begin to 
make conditions as to treatment?—When we find out 
that the trade refuse admitted into the sewer is giving 
us a lot more trouble than the ordinary domestic sewage. 
I take it then would be the time to make complaint to 
the people and get them to do something. 


12112. You can always trace the effect in the effluent 
to the particular trade water ?—We can in our case. I 
‘do not know that you could do that in all cases, but 
with regard to our own case we can trace it. There is 
no getting away from the fact of the smell, and several 
other matters too. 


12113. Then in any future application by manufac- 
turers to admit trade ‘water into the sewers the local 
‘authorities would make conditions beforehand ?—It 
would depend what kind of manufactory it was. I take 
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12122. (Chuirman.) You are Mr. Fletcher, late In- 
sspector under the Alkali Act?—I am. I have prepared 
.a short statement. I thought it might save time. I 
have put down a few things that I thought would be 
interesting and best for the Committee to know. Shall 
I read them ? 


12123. If you would read them we shall be very much 
obliged ?—Until the time of my relinquishing office in 
‘1895 I had been since the year 1884 Chief Inspector 
under the Alkali, &c., Works Regulation Acts for the 
United Kingdom and Jreland, also Inspector for 
Scotland under the Rivers Pollution’ Prevention Act. 
Although no inspector was appointed for England under 
the Rivers Pollution Act, I on several occasions was 
desired to report on certain cases of rivers pollution, 
caused by effluent liquors from manufacturing or mining 
operations, in some cases sitting on Commissions of 
Inquiry under the Act. The original Alkali Act was 
passed in 1863, and had reference to alkali works only, 
and in them only to the hydrochloric acid gas they were 
Jiable to discharge into the air. 
tive, being passed for five years only, was afterwards 
made permanent, and by subsequent Acts, passed in the 
_ years 1874, 1881, and 1892, was so enlarged as to 
include nearly all classes of manufacturing processes 
from which noxious gases were liable to escape. The 
number of works now under inspection is 1,054, of which 
85 only are alkali works. In the earlier Acts definite 
amounts were named as limits to guide the inspector in 
his measurements of the amounts of noxious gases found 
to be escaping. In the case of hydrochloric acid the 
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it, if it was likely to give us a lot of trouble and bother 
with the Rivers Board, no doubt they would try to make 
arrangements with them. 


12°74. There is no special contribution at present 
pud by manufacturersP—No; they simply pay the 
ordinar~ rates of the district. 


12115. For this treatment of sewage P—For this treat- 
ment of sewage; and that is why I consider it is very 
unfair on the ordinary townspeople. 


12116. Are you able to regulate the flow of the trade 
effluent into your sewers ?—I think it is possible to do 
so; that is what I wish to do. 


12117. Is it done in your case?—It is not done at 
the present time. They simply let it all off in a flush. 
They send us word at the time they are going to let it 
off, and if is let off straight away, and runs down in a 
very short period of time, so that we can keep it quite 
separate at the outfall works. But, as I stated just 
now, I think that it would be better if they could distri- 
bute it evenly throughout the 24 hours, so long as the 
volume was not more than 5 per cent. 


12118. (Professor Ramsay.) Do you know what com- 
parative amount of rates are paid by the tanners and 
by the people who have slaughterhouses in comparison 
with the general rates of the town?—I cannot say that 
1 can tell you that; I have nothing to do with the 
collecting of the rates, and therefore I do not know any- 
thing about what amount of property they have. Of 
course, it all depends on the amount of property that 
they have in the district. They only pay ordinary rates, 
the same as other pecple. The rates are very high in 
our district, J am sorry to say. 


12119. (Chairman.) Can you tell me how long any 
trade refuse has been going into the sewers at Hands- 
worth ?—I am sure I cannot tell you that. The works 
that are now turning their trade effluents in were 
started somewhere about 1850—I think 1856 or 1857— 
and whether they have turned it in ever since that time 
or not I cannot say. 


12120. But, at all events, it has been going on long 
enough for the manufacturers to have acquired prescrip- 
tive rights, if such rights can be acquired ?—There 1s 
one thing about it, if you will pardon my not answer- 
ing that directly ; the present outfall works have not 
been put down very many years. The tannery refuse, 
I think, has gone into the old system of sewer ever 
since they started the works, but the new outfall 
works, the outfall works that it goes to now, have only 
been put down about 10 years, I think, if so long as 
that, and whether that would give them any prescriptive 
right or not I cannot say. 


12121. Oh, no; it was only the question of time I 
wanted to know about ?—They have been there, I be- 
Fieve, ever since the new works were put down. 


I.C., called; and Examined. 


limit was 5 per cent. of the amount generated at that 
time, or, as an alternative, 2-10th grain in one cubic 
foot of the chimney gases; in the case of the exit gase. 
from the sulphuric acid chambers, 4 grains acid per 
cubic foot. In the Act of 1881, however, a more elastic 
limit was introduced, in that it was enacted that the 
best practicable methods must be used to prevent the 
escape of noxious gases. These Acts have worked satis- 
factorily throughout, though at first some of the manu- 
facturers looked on the inspector with doubt. The more 
careful and successful manufacturers, however, soon 
learnt to welcome the inspector, regarding his visits as 
a stimulant to their own people, a help in carrying out 
their own rules. As regards the amount of noxious 
gases discharged into the air, he maintained a standard 
which was from time to time advanced as skill and 
knowledge increased ; thus the limit fixed in the Act of 
1863 for the amount of hydrochloric acid gas escaping 
from an alkali works was 5 per cent. of that generated ; 
the average amount of that gas now found to be escap- 
ing has been reduced to 1:45 per cent., or, taking another 
limit for the same gas, that fixed in the Alkali Act of 
1881 is 2-10th grain acid per cubic foot of the flue or 
chimney smoke containing it, but the amount now 
found to be escaping is on the average 0°089 cubic foot, 
or less than half the amount fixed by the Act. It is 
interesting also to notice the commercial value of this 
educative work as shown by the fact that some 
materials which once were considered valueless and 
were allowed to escape as noxious gases into the atmo- 
sphere, are now carefully collected, and in some cases 
are even found to be the most valuable portion of the 
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manufacture. Attention should be drawn to the ex- 
perience gained under the Alkali Act as to the value of 
the “best methods” clause. In Section 4 of the Alkali 
Act of 1881 it is enacted that the owner of every work 


shall use the “ best practicable means for preventing the | 


discharge into the atmosphere of all noxious gases 
evolved in such work.’’ And a similar phrase is em- 
ployed in Clauses 4 and 5 of the Rivers Pollution 
Prevention Act of 1876. It may be thought by some 
that such a clause is less definite than a numerical 
standard. It will, however, in practice be found that 
a numerical standard grows out of the clause now 
quoted. In cases constantly repeated and brought 
under the observation of these interested, it soon be- 
comes known what are the best practicable means of ac- 
complishing a desired end, and the measure of approach 
to that end then becomes capable of numerical defini- 
tion. If, on the other hand, a fixed numerical standard 
is at any time set up, though it may be suited to the 
conditions of the moment, yet soon, by the increase of 
knowiedge and skill, or by other change in those con- 
ditions, that standard ceases to represent the end 
aimed at. The “best practicable means” clause, on 
the other hand, is an elastic band ever maintaining the 
requisite pressure. Nor can a manufacturer object to 
it, as his profession will always be that he is doing the 
best he can under the circumstances of the case. Nor 
is the work of the inspector diminished if he seek to 
prosecute, for he must prove to the Court that the best 
practicable and reasonably available means are not used 
in the case in question, by showing that under similar 
conditions a better result is usually attained. It will 
be noticed that under the Rivers Pollution Prevention 
Act, 1876, no inspector is appointed to enforce its 
provisions. The only mention of \such an official is in 
Clause 12, where he is empowered to grant a certificate 
that in a given case the only practicable and available 
means for preventing the pollution of a river have been 
employed. He is not empowered even then to see that 
the means provided continue to be employed, or to main- 
tain any continued oversight. I think that a resident 
inspector, having the oversight of certain water areas, 
into the streams of which polluted liquids are liable to 
be discharged from mines, factories, or sewage works, if 
he had power of entry to such premises and of examin- 
ing the liquids flowing from them, would soon formulate 
such rules and fix such standards as to the purity of 
the various effluents which would suit the particular 
conditions of each several case, and that when necessary 
such conditions and standards might be brought before 
a court of jurisdiction and a penalty recovered on their 
infraction. JI have put down a few notes afterwards 
which I have not extended, Inspectors under the local 
authorities would probably not be men of equal stand- 
ing with those appointed by a Government board. My 
expericnce in Scotland has been that I was welcomed as 
an inspector coming from the central authority, because 
they professed themselves as much more willing to be 
under such an inspector than under one appointed by the 
local authorities. A Government inspector is more per- 
manent than one appointed by a loc -.uthority, and is 
more independent of loca: influence. 


12124. When were the alkali inspectors 
appointed ’—From January ist, 1864, we date 
appointments ; the Act was passed in 1863. 


12125. And were they appointed in answer to any 
demand from the country, or as a precaution by 
Government ?—The then Lord Derby brought in the 
Act in the House of Lords, being painfully aware of tha 
damage done to his own estate and those of neighbouring 
landowners ; they pressed him to bring in the Bill. His 
estate is within three miles—the boundary of the Knows- 
ley Estate is about three miles from St. Helens, which at 
that time was the chief centre for the alkali works ; most 
of the alkali manufacture was divided between St. Helens 
and Newcastle. 
is now. 


12126. Then it was a request made to the Govern- 
ment; J mean the initiative was taken bv the land- 
owners ’—By the landowners. 


12127. That is to say, by people whose property was 
suffering ?—Quite so. ff iets. aad 


12128. And then the alkali inspectors were always 
Government officers from the beginning ?—Always; they 
were under the Board of Trade at first, and afterwards 
transferred to the Local Government Board. 


first 
our 


12129. Did you say that there are now 1,050 works | 


that they inspect ?—There are, yes. 
12130. And how many inspectors are there ?—Nine or 


Widnes was then a smaller place than it © 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


ten inspectors and sub-inspectors. They are classed as 
inspectors and sub-inspectors by the Board, but their 
duties are the same; they each have a district. 


12131. Are they resident in the district?—They are 


resident in the district, yes. 


12132. Then, in a sort of rough way, you may say one 
inspector or sub-inspector inspects something about 100 
works on an average?—Yes, it would work out like 
that; but there might be a great many more processes. 
There are many processes in one work often each re- 
quiring separate inspection. 


12133. The 1,054 works would not be all that they. 


have to inspect; there might be processes in addition 
to that ?—Yes, almost in every one there are two or 
three processes which would come under his inspection. 


12134. The districts are settled by the Local Govern- 
ment Board, I suppose ?—Yes, in consultation with the 
Chie? Inspector. . 

12135, And in your experience inspectors were popular 
with the manufacturers they inspected, and useful, in 
fact ?—They are. 


12136. Do they go regularly round or pay surprise 
visits ?—Their visits are always surprise visits; they 
have no fixed time for visiting. 

12137. And supposing an inspector requires a cer- 
tain thing to be done, what power carries it out ?—The 
penalties are fixed in the Act; the original penalties 
are very heavy—<£50 for the first offence and £100 for 
the second breach of the original Alkali Act. 


12138. Would the inspector take action himself; the 
chief inspector ?—The chief inspector is the prosecutor. 


12139. He would be the prosecutor ?—Yes ; it is in his 
name as a personal suit. 


12140. (Professor Ramsay.) But the expense, 
course, does not fall upon the inspector ?—No. 

12141. It is taken off his shoulders afterwards by the 
Treasury ?—It is in his name, but, of course, the charge 
is afterwards sent on to the Local Government Board. 
I am happy to say that the charges never did fall on the 
Local Government Board; I never lost a case. 


12142. But does this fact that the chief inspector 
having to act as prosecutor not rather make him chary 
about taking up cases; does it not put him to great 
trouble and considerable expense ?—I do not see that 
the trouble would be any more if it is in his name than 
that of some other officer of the Local Government 
Board ; he would always be the active man in the case; 
under whatever name it was, he must be the active 
agent. : 

12143. (Major-General Carey.) Can the chief inspec- 
tor prosecute on his own initiative without the approval 


of the Board ?—Certainly not; with the sanction of the 
Board. 


12144. It has to be formally approved ?—He has to get 
the sanction of the Board, which would be produced in 
court. 


12145. (Professor Ramsay.) You were kind enough to 
send me a pamphlet of Mr. Spence’s?—I thought it was. 
very much to the point, and that you would like to 
see it. 


12146. (Major-General Carey.) Do the inspectors sug- 


gest means for abating the nuisance in making these 


requirements, or do they merely find out whether a 
nuisance exists P—Officially they do not; but they very 
often do help the manufacturer by pointing out evils, and 
perhaps suggesting means of remedy, on which there is. 
no secrecy. There is no reason why they should not. 
enter into a friendly conversation about it, and help; in 
fact, it is by convincing a man that he can do better than. 
he is doing that progress ig made. 


12147. But the manufacturer could not turn round 
and say, “ You have made the requirement; now I have 
carried that out, and it is a failure,’ and turn the 
responsibility on the inspector >—Just so. That is where 


‘the inspector has to exercise wisdom in not giving: 


advice; he certainly would give no advice officially, 
but you asked me, as a matter of fact, whether in 
friendly conversation suggestions were not made. It 
was in Scotland I have acted more in connection 
with the rivers pollution, amd there it was often a 
matter of discussion what should be done; I joined in 
the discussion as to what they should do, and watched 
the effect of it. 


12148. (Professor Ramsay.) Did the Alkali Act and 
the Rivers Pollution Act vary as regards drainage from. 
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alkali heaps, and did they deal with rivers pollution by 
means of sewage or any trade effluent >—The Alkali Act 
does not touch rivers pollution. In one of the subsequent 
Acts a clause was put in bringing the alkali heaps under 
inspection, and making the owner of such heap respon- 
sible for the nuisance arising from the heap. That 
nuisance would be, of course, both from the drainage 
and from gases. 


12149. Then water from rivers pollution was also in 
the domain of the alkali inspectors, was it not >—Rather 
on account of its nuisance to the air than with regard to 
any effect on the stream. The smell coming from it was 
the thing we had to complain of. 


12150. Not the actual pollution of the stream ?—Not 
the actual pollution of the stream, no; we had nothing 
to do with the actual poliution of the stream, 


12151. Is that left entirely out of control by the 
Alkali Act? May an alkali maker, so far a3 pollution 
wr the stream is concerned, pollute as much as he likes ? 
With reference to the Alkali Act, is there no control and 
no restraint /—We dealt with the “ waste” to see that it 
was properly laid, we went to the beginning of the 
matter to see that it was properly laid. You are familiar 
with the material ; if not well beaten together, if at all 
exposed to the air it very soon heats—in fact, in 24 
hours it would begin to heat, and we saw that it was very 
closely packed all round, so that it should not heat, and 
this would mitigate the evil of drainage from 1t; but we 
had no power to say, “ You have polluted this brook, 
and therefore must stop the drainage.” 


12151*. Mr. Spence proposes in his paper that an ex- 
tension of the powers of the alkali inspectors would 
meet the case, if they were given the power of controlling 
not only the aerial pollution but the aqueous pollution. 
That implies the question whether the chief inspector 
has enough to do at present, whether he could take to 
other work; it would be either he or someone like him 
who would take on the rivers pollution ?—He has already 
enough to do. 


12152. That is what I was going to ask you; he has 
plenty to do as it is?—Yes, he has. 


12153. It would require another staff?—It would re- 
quire another staff. 


12154. Would you advise dual control or single con- 
trol; could the staff be increased?—There is an 
evil in many inspectors going into one work. The manu- 
facturers say, “ Well, there is another of you come this 
morning,” and that sounds bad, and therefore as to the 
attention to any particular work, it is an advantage for 
the one man to have both todo. In fact, their interests 
or action might be somewhat clashing. The man who 
- looked after the gases might enforce a system of washing 
down the gas and getting it into the water, and the 
other man who looked after the water might say, “ Oh, 
you should let it go up in the air.” Of course, there 
you have a slight confusion and a slight clashing, and 
therefore on that account you ought to have one man. 


12155. It would involve increasing the number of 
inspectors very largely P—Yes. 

12156. Is it your opinion that there should be one 
head man; that that would be better, so as to have a 
single control at the head of it all ?—I would not like to 
give an opinion without seeing what Mr. Carpenter, my 
successor, says about it, I think he feels that he has 
quite enough to do. I know Dr. Angus-Smith was proud 
to consider that he had the ruling of the air and the 
water. 


12157. I remember ?—But there was nothing done 
under the Rivers Pollution Act, as you are aware. 


12158. (Major-General Carey.) When a case is re- 
ported to the chief inspector by one of the district 
inspectors, is it long before action is taken as to a 
nuisance from an alkali works and a prosecution ensues ? 
‘what sort of time would elapse before the action is 
taken by the chief inspector ?—I do not think often a 
prosecution takes place for one individual offence. It 
was generally when the affair became aggravated, and 
he ceased eventually to yield to the pressure which was 
being brought upon him, that a special case had to be 
taken up. The prosecution would have to rest on a 
special offence. It was generally one taken out of a 
number. 


12159. That pressure is put upon the manufacturers 
by threats of prosecution, I suppose ?—Yes. 
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12160. (Professor Ramsay.) Any system of interfer- 
ence with sewage would require to be obviously sub- 
mitted to the Rivers Board; would require it under 
their control; do you conceive it possible to dovetail 
a Rivers Board system with an inspection such as that 
prevailing under the Alkali Act?—tI do not, perhaps, 
quite take the meaning. You would look at the river in 
the first instance, but you would go back to the special 
drainage—to the special operation to effect that matter. 


12161. You would, of course, but what I mean to say 
is this—would it be advisable to put each river with the 
towns and works on it under the control of some 
separate inspector ?—One would think so. The district 
would be one special watershed, ong special river. 


12162. The present division of districts does not 
depend upon that ?—No. 


12163. Would any re-apportionment of the districts 
present any great obstacle?—Yes, the districts would 
be quite differeut. I think one need not answer that 
juestion very definitely. There are many considerations 
needed in arranging a group of works—railway com- 
munication has a great deal to do with it—how an in- 
spector can best get about from works to works and save 
his time; and as a fact works are grouped together 
now very much on the banks of rivers, for the sake of 
getting water from the rivers, or for water carriage; so 
that there are groups of works now on the rivers, and 
works do not generally occur in isolated districts, 
perhaps therefore the same district would do in many 
cases. 


12164. Then it appears to me to be your view that 
by a suitable increase of inspectors, similar to those 
under the Alkali Acts, it would be possible to bring the 
rivers under a similar system ?—Yes, the system is emi- 
nently adaptable to rivers pollution. The Central 
Authority, and the influential way in which a Govern- 
ment inspector can enter a works, and the independence 
of local influence, his permanence, are all to be desired 
for both kinds of inspection. 


12165. You would propose, would you not, to bring 
sewage works under a system of inspection similar to 
that at present applied to alkali works ?—They would be 
like other works, of course, subject to inspection. 

12166. To pass to another subject, do you think the 
Commission would be wise in not fixing on a standard, 
but in merely making this general statement—“ the best 
practicable means” ?—I feel very strongly on the value 
of that method of definition. If two men on opposite 
sides are viewing the same thing, and have to control, 
we will say, a certain effluent of water or of gas—it 
comes to the same thing—and they know very well. all 
the details as to its production and the difficulties 
attending it, they get to an understanding tacitly be- 
tween themselves, and they crystallise down to a 
numerical statement, which it would be impossible, I 
think, for a central authority to predicate and appoint 
in all the numberless individual cases which arise. It 
may be that their definition would rest on the colour of 
a chemical reaction, or even of smell, a variety of tests 
have to be applied, and they come to a decision between 
them. I am thinking of two men on the two sides of 
the question. As I would say, the numerical standard 
erystallises out of the other; it does not remain quite 
as indefinite as it sounds. 








12167. I suppose, in fixing. an approximate standard 
of this kind for rivers, it would not be necessary always 
to use the same standard; the inspectors and manu- 
facturers would come to some sort of agreement as to 
what is reasonable in each particular case ?—That is 
exactly what I wish to say. 


12168. And then the inspector can put on the screw 
as he finds approximation made to his standard, and 
suggest something better >—Yes. 


12169. Is that done in the case of alkali works; is the 
screw put on in that way ?—The obligation is for a man 
to use the best practicable means; the prosecutor has 
to show it if these means have not been used. 


12170. Is that not very difficult?—That must vary. 
A case might arise, for instance, where an apparatus 
depended upon a continual supply of water, and you go 
there and find there is no water. It would be a matter 
of gross carelessness that such a thing should be at all 
possible. I have taken the case to show that he was not 
using the best practicable means, for he had got his own 
apparatus there, but not kept in use—it was quite clear 
that he was not using the best practicable means, ~ 
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12171. I am trying to think how would that work out 
for sewage problems; supposing a man surreptitiously 
were not to run his sewage over his filter beds, but ran 
it away by a side channel ?—That would be easily taken 
up, because he was not purifying that sewage at all. 


12172. But that case would not often come up. The 
general case would be that a man turned his sewage 
on to his filters and overworks them, or perhaps lets 
them clog up, or perhaps has not got such good filters 
as his neighbours ; I want to see whether a system of in- 
spection would be possible ?—That is the place where the 
inspector would come in; he would, speaking with 
figures, say, “ Your effluent is represented by such a 
figure, and you know under other conditions it could be 
brought down to a much lower figure than that,” thus 
giving the basis of the prosecution. 


12175. So 1 wuld work ?—It works down to figures. 
Y want to show that though the Act may give no 
numerical standard you soon acquire one. A special 
drug is found,- from a dyework, for instance ; 
you will find in some cases such a substance as 
chromic acid coming away; it would be impossible, I 
imagine, for a central authority to predicate in what 
particular manner that may be allowed to come, and in 
what quantities. The inspector would have to say, 
“You can do much better than that,” and show them 
by a little consultation in the laboratory how easily it 
could be done, then if they get beyond a reasonable 
limit he would be able to prove to a judge that the 
best and reasonable means were not taken. It would 
have reference to the individual substance in that 
individual case. 


12174. (Chatrman.) Have you had to undertake many 
prosecutions —Under the Alkali Act I have under- 
taken several, probably two or three every year. 


12175. And have there been difficult legal points de- 
cided in those cases >—I have never lost a prosecution. 


12176. You were established entirely under the Act 
of 1863 ?—The Act of 1863; we began work in 1864. 


12177. Have difficult legal points been raised about 
prescriptive rights, and so on?—We never had any 
trouble with prescriptive rights. There was one 
humorous case—at least it sounds rather humorous—at 
Sowerby. It did not come to me, but I know it was a 
defence in the case that that firm had—and they 
showed by their books that they had always lost in their 
vitriol chambers 20 to 30 per cent., and therefore 
claimed that they must be allowed to go on doing so. 
That, of course, is only a matter of history ; now we 
have no trouble of that kind. 


12178. (Dr. Burn Russell.) The central authority dif- 
fers in Scotland from that in England under the Alkali 
Act ?—It is under the Secretary for Scotland. 


12179. And in England under the Local Government 
Board ?—For prosecutions in Scotland we had 
to get the consent of the Secretary for Scotland, 
and we had to get the consent of the Secre- 
tary of the Local Government Board in England, 
or the Local Government Board in Ireland for a pro- 
secution in Treland. In every case we had to get the 
consent of the central authority. 


12180. You have one sub-inspector for Scotland ?— 
Yes; he is under the same chief inspector, who is the 


eels) inspector for all the three—in Scotland and Ire- 
and. 


12181. Has he a district in Ireland also under him ?— 
No. The Scotch inspector at present does not go to 
Ireland. He did at one time. The districts were 
divided then so that he took a part of Scotland and 


Ireland. Now the inspector in Lancashire goes across 
to Irelamd. 


12182. There is a thread of connection already be- 
tween the administration of the Alkali Act and the 
Rivers Pollution Act in Scotland, is there not ?—The 
same inspector takes both, yes. 


12183. Is it an accidental thing that he should be 
appointed? It depends on the will of the Secretary for 
Scotland, I suppose ?—The work done under the Rivers 
Pollution Act in Scotland is uncertain, and may be 
quite nominal in amount. Hé‘is not empowered to set 
the Act in motion, and therefore he has no stated duties 
under it. It is only in case of complaint he may be 
sent by the Secretary for Scotland to report on that 
individual case. 


12184. It is not work of inspection at all; it is merely 
he is the expert who is asked by the Secretary for Scot- 
land in case of complaint ’—Yes, to report to him. 


practicable means ?—Certainly not. 
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12185. And is there an annuai report in that capacity © 


by him?—There is an annual report, yes; I pub- 
lished a small report annually for Scotland. 


12186. Addressed tu the Secretary for Scotland /— ~ 


Quite so. 


12187. But it merely contains ?’—A statement of what. 
has been done. 


12188. That is a statement of the inspections by order 
undertaken ?—Quite so. 


12189. It gives no idea of the extent ?—The most im- 
portant work I had to do was to report on the condition 
of Loch Long. A deposit of sewage dredgings from 
Glasgow were brought, as you may remember, to the 
entrance of Loch Long, and I reported on that case. 


12190. But you went there because of complaints 
made to the Secretary for Scotland, and sent by him ? 
—Quite so. 

12191. You had no initiative in the matter at all? 
—No. 


12192. (Colonel Harding.) Of the 1,054 that you 
spoke to us about as being under the control of the 
chief inspector, are the great bulk of the works alkali 
works ?—I gave the numbers, sir; 54, I think it is, only 
alkali works out of that number. ‘The rest have been 
added to the work of the inspectors since the original 
Act. 


12195. Then what is the scope of the Alkali Act; 
does it include all the works that turn out evil gases.? 


12194. Specific classes of works ?—Specific classes of 
works. 1 gave those numbers in order to show that the 
working of the Act had been thought sufficiently suc- 
cessful that these accretions have come to it. 


12195. That the Act had been expanded ?—The Act 
had been extended. 


12196. The Act is not sufticiently large to take in the 
control of many works that take in obnoxious gas, is. 
it—-No, one would think that the Act ought to have 
been called the Noxious Gases Act—instead of that it is 
called the Alkali Act. They have to look out for the 
acid in alkali works. 


12197. The question of smoke, of the gases produced 
by the combustion of coal or oil or wood, are excluded. 
from the operation of the Act ?—Expressly excluded. 


12198. And would the stink, for instance, from 4. 
candle works come within the scope of the work +—No,. 
candle works are not mentioned in the Act. 


12199. I should be very much interested to know from 
you whether inspectors take the responsibility of 
advising manufacturers who are producing noxious 
gases within the scope of that Act, and as to what course: 
they should take to prevent the pollution of the air. 
Do they just take the responsibility of saying: “ This: 
is what you should do,” or do they simply say to the 
manufacturer: “You must stop this pollution in such. 
a way as you think fit” ?—They very carefully avoid 
giving advice officially ; it would destroy their influence. 

12200. What course do they follow; do they say: 
“We notify you that you are polluting the air, and you: 
must stop the pollution ?—The course I always followed 
was, with respect to the gases from an alkali works— 
the hydro-chloric acid gas—I should say in particular 
that is defined as 2-10ths of a grain, I would make the 
usual test of gases going away, and find perhaps on a 
certain occasion it exceeded that. I would go to the: 
chemist in the laboratory and say: “You are over 
the mark to-day. How is this? What is wrong? 
Come and take a test with me.” I would make him go 
with me, and we would repeat the test together. He 
would make his test and I would make mine. 

12201. But the point I want to get at is this: Do 
your inspectors give to the manufacturer an opinion: 
as to the process, the best practicable means then 
known, which he should carry out as far as possible to 


stop this pollution?—No, certainly not, no advice is: 


given specially. It might be a matter of increasing 
the apparatus if the ficures had shown that the con-- 
densation was not sufficient, and the remark might 
pass: “You will have to put down more condensing 
plant.” Such advice as that might be given. 

12202. The responsibility of finding the best practi-- 
cable means rests with the manufacturer ?—Entirely. 

12203. You do not lay down what are the best 
Speaking only of 
the results. 

12204. But you are probably ready enough through the- 
inspection to give information to the manufacturers: 


SS 
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where the best practicable means can be seen in opera- 
tion /—Where such things were common property. We 
have to be extremely careful not to give information 
from work to work, but most of them, especially those 
things concerning the sanitary part of the business, are 
held to be common property. 


12205. But in the event of a prosecution. Let me 
assume for a moment that you are prosecuting a firm for 
turning out too large a proportion of noxious gas. Then 
you would have, would you not, to satisfy the court that 
there are practicable means for doing better ?—Yes. 


12206. You woula prowably have tw give evidence, and 
specify where this practicable means could be seen in 
operation /—I should confine myself, as far as possible, 
to speaking of the result. A good insiamce would be the 
vapours or artificial manure decomposition of super- 
phosphates. We had no figure there to guide us at all, 
but I have conducted prosecutions against the works 
for not condensing those fumes properly. If I should 
come along the road and smell those works half a mile 
distant, that would be the beginning of evidence, that 
they were obviously not condensing properly. If I came 
and found a figure very far in excess of what was usually 
found, even in those same works, and then found the 
water distribution was very ineffective, I could easily 
point out that the whole thing was being conducted, in 
a very slovenly manner; that would be sufficient for me 
to go by. 

12207. But the main point which you give me is that 
the inspectors do not take the responsibility of telling 
the manufacturers what the process should be that they 
should adopt to attain the result desired ?—Quite so. It 
is often a very small one. ‘‘ Wash and be clean”; 
that is to say, apply plenty of condensing water. Of 
course, one would tell them, “ You must have more 
condensing plant here.” That would be giving advice 
in a certain way. 

12208. Well, what we find in connection with rivers 
poliution to be a great difficulty is this: the manufac- 
turer says, “ First of all you do not lay down a standard, 
and, secondly, you do not tell us what you expect us to 
do. Now, if you would tell us that you would be satis- 
fied with such-and-such a thing, and if you would say 
that this is the way. in which we want you to carry 
out your work so as to bring about that result, we 
would be wiiling to incur the necessary expense to do it. 
But you do not tell us,” says the manufacturer, “ what 
we shall do; you leave it entirely to us to discover. 
Now you have probably the information we can only 
get at with great difficulty, why do you not give us this 
information? Why do you not tell us what we shall 
do?” That is one of the difficuities in the way of 
River Boards. I was wondering how you had met it 
in connection with the administration of the Alkali Act? 
—I can give you an instance with regard to rivers pollu- 
tion which, perhaps, touches that point exactly. It was 
& mine in Westmorland. There is an effluent from the 
mine—a mine where they raised lead and zinc ores, and 
the effluent was destructive to the fish, and people did 
not seem to know what to do; they were, in fact, going 
on quite a wrong tact. Evidently it really wanted a little 
lime being put in the liquor, which settled the zinc and 
caused a very gocd effluent. I made a few experiments 
myself, and I told people what to do, and they adopted 
it, and it was very successful. My advice was given 
purely as a friend. 


12209. Well, suppose they had carried out what you 
had advised, and it had not been successful, would there 
not have been a claim on the part of the manufacturer— 
“Well, we have done what 
guilty of killing the fish. . 

12210. You cannot ask us to do any more ?—It would 
not absolve him from the fact, if he killed the fish, if 
he had done something to palpably pollute the stream ; 
but I was only giving you an instance where I gave 
friendly advice, which was accepted. A chemist can 
hardly abstain, in a certain way, from saying, “ You 
can do better than that; you might easily do so and 
so.” These are casual relations, which pass between 
chemist and chemist, without being of any binding 
nature. I gave that as an instance where I did give 
hae definite advice, but unofficial and experimental 
only. 

12211. (Professor Ramsay.) Would it not be possible 
to put it in this way; the inspector might say, after 
making his complaint, and pointing out what was wrong, 
“Now I have given you my actual opinion, and now, if 
you like to have any advice, I shall give it you as a 
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you told” ?—He was still 
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friend; but you must take the responsibility of taking 
this advice and putting it in practice; if it does not suc- 
ceed, you must not blame me ” ?—Obviously, it would 
always be put in that form. 


12212. (Colonel Harding.) Your experience in connec- 
tion with air pollutions is that it is much better to leave 
with the manufacturer the responsibility of finding out 
for himself what is the best practicable process ?—Cer- 
tainly. 
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11215. You think that it is unwise for the inspector > 


to take upon himself the responsibility of advising, ex- 
cept with the restrictions which have just now bzea 
pointed out, that he is advising as a friend, and takes. 
no responsibility as to the result ?—Certainly, it would. 
never do for an official to give advice formally. 


12214. It has been suggested, nevertheless, that a 
rivers authority supervising large districts would accu- 
mulate a vast amount of experience and information,. 
and, having that in its possession, might properly im- 
part it to the manufacturer, and say, “This is at pre- 
sent the best practicable means of dealing with this. 
particular form of nuisance; apply that, and we shall 
be satisfied.” That is a suggestion which has been 
made to the Rivers Board?—It is a very dangerous. 
position to take up. Many find great fault with the 
Local Government Board, now, I suppose, for insisting, 
on a certain method of dealing with sewage, while. 
other people may think they have a better or a different, 
plain. 

12215. The difficulty is when they have carried out 
what they have been advised to do. It is difficult to 
call upon them to do anything if that fails ?—Quite. 
so; besides these matters, if they are in the hands of 
the local authority, are public property, and have been. 
described in papers read before several societies, and. 
are well known. 


12216: It is then for the inspector simply, without. 
taking any responsibility, to call the attention of manu-. 
facturers to published documents or to existing know- 
ledge open to manufacturers ?—I] think he only has to. 
attend to the result; he has to point out that the 
effluent is bad; he knows himself that it might be im- 
proved ; if he is certain that it cannot be improved he 
would modity his style of complaint, 


12217. Have you found, in connection with your ex- 
perience of the Alkali Acts, that the best practicable 
means—means which, I suppose, have been developed 
and improved—have been by the development of some 
already known process, or by the substitution of some 
entirely different process. I mean this, that manu- 
facturers sometimes say, in connection with rivers pol- 
lution: “You pointed out that the best practicable 
means at present known was so and so, and we put 
that down, and no sooner had we put that down, and 
you come and say, ‘ Here is another practicable means 
which is better still’; and it is quite different, and it 
makes useless the expenditure we have incurred, and 
therefore we hesitate to spend anything” ?—Would it 
not be open for an inspector, in the case of a works 
where they carried on a certain precipitation method, 
and with very indifferent results, and he compared those 
with what was done by altogether another kind of 
treatment; he would say to the people: “Now, this 
effiuent is very bad ; you know they do it much better: 
in other ways; you really must look to it and im-_ 
prove this.” He knowing very well that it can be im- 
proved, it is not necessary for him to point out how it 
is to be improved. 


12218. (Professor Ramsay.) But he might tell them 
where the better process is being carried out?—He 
might say that certainly; he might easily, in case of 
irrigation works. 

12219. (Major-General Carey.) Why are the inspectors 
popular with the manufacturers—because they give: 
them advice unofficially?—They are popular with the- 
better class of manufacturers. Shortly before our ap- 
pointment some of the manufacturers at Widnes 
were complained of very much by the farmers round’ 
about, and they were on the point of engaging some- 
one to come, and, in fact, they did engage Sir Henry 
Roscoe at that time to come and make an inspection of 
their works, in order that they might have an answer to 
give the farmers; so that the manufacturers might be- 
able to say: “Here is an independent man who comes 
to our works when he likes, and you see he says we 
are doing our duty.” They were actually appointing an 
inspector for themselves in order that they might be- 
able to say that they were right, believing, of course 
that they were right. ' 
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12220. They were employing an inspector to defend 
themlselves ?—Yes, quite so, and ince we were ap- 
pointed, 1 remember, at St. Helens, they were in the 
habit of sending a sum or sums every year to the 
farmers round; you might call it “blackmail”; some 
might say it was fair compensation; I do not want to 
enter into that question, but they ceased to pay it when 
we were appointed. They said: “ You see we are under 
Gevernment control; you cannot compiain of us.” J am 
only saying those are reasons why they should look upon 
as as friends—wisely or not—but they believed that we 
were helping them to improve their works. 


12221. (Colonel Harding.) Just one final question I 
should like to ask you as the result of your experience 
under the Alkali Acts; you have found that at rela- 
tively small cost to the public you have been able to 
bring about a large reduction of air pollution, and that 
without seriously interfering with the carrying on of 
manufacturing /—Quite so, even with benefit to the 
manufacturer. 


12222. (Dr. Burn. Russell.) You are aware of Dr. 
Ballard’s report to the Local Government Board on 
offensive trades ?—Yes. 


Mr. THomas Carter BEELEY, 


12230. (Chairman.) You are Mr. T. Carter Beeley, 
Mayor of Hyde ?—Yes, my Lord. 


12251. Do you admit manufacturers’ refuse into your 
sewers /—We do; all liquid refuse. We have not any 
regulations at all forbidding anything to go in. 


12232. And what are the kinds of refuse and what 
is the volume of the refuse as compared with the volume 
of ordinary sewage?—We have trom cotton mills some 
size which very occasionally contains chemicals—- 
not very often. Chemicals are not much used with us; 
we have no heavy cloths ; and, of course, the ordinary 
sanitary refuse. Then we have felt hat works; a large 
number of them. ‘They send us washings and dyes 
which carry fluff with them. Then we have the water 
from the hat planking, which is slightly acidulated. 
We have the waste colours from aniline dyes chiefly. 
We get logwood vats emptied, perhaps, once a month on 
the average. And the wool washings (we have a few 
hats made from wool), they carry soap and grease 
and a little soda ash as well. We have engineering 
works from which we get domestic sewage only. We have 
got indiarubber works that give us their waste from 
the reduction process, and the vulcanising, which con- 
tains bi-sulphide of carbon, and we get naphtha occa- 
sionaliy in the sewers from it. We have cork works, 
making cork soles for boots. From there we get 
domestic sewage only. We have raising and finishing 
works and bleach works giving waste liquids from the 
processes, some dyes (aniline dyes only), and some 
starch and bleach. The largest bleach works is sepa- 
rately treated. It is below the level of our outfall 
works, and it has never been delivered into the sewers. 
From box-making we get in very small quantities flour 
paste, glue, and glue substitutes. From printing—we 
have two large printing establishments—we get 
rubbings from the preparation of the lithographic stones 
only. Then we get the butchers’ refuse; that is, from 
the killing. We get the contents of the entrails and 
that sort of thing, and blood as well, and the tripe- 
dressers give us animal fats and washings. Then we 
have a large margarine works belonging to Otto 
Monsted ; they give us animal fats only; they 
are’skimmed in a rather rapidly flowing tank, which 
was the best that could be done in the space at dis- 
posal. I should like to say that when we let off our 
open septic tank after 14 months’ working for the first 
time we shad just about as much sludge in the bottom 
of the tank as we should have had in a week under 
chemical precipitation. That is about 11 tons, and 
we found it impossible to press it; it was so full of con- 
centrated grease that it made up the pores in the jute 
cloths and made them impervious to water altogether ; 
we could not force it through. We got cakes in the 
first three or four layers of the press, beyond that we 
could not get any good frony them at all. We attribute 
that, of course (the majority of it, at any rate) to the 
margarine works, and to the butchers and tripe-dressers’ 
refuse and fats. 


12233. (Colonel. Harding.) Would it have any fuel 


value for you ?—I do not think’so, sir... To tell you the 
ruth, we buried it. We have emptied thé tank three 
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12223. Very important reports they are ?—Yes. 
12224. Well, you speak of the better class of manu- 


facturer that you were popular with; the better class of 


manufacturer. I suppose it is the case that there are 


always individuals among producers of nuisance who 


affect to be perfectly helpless as to the remedy, who 
know nothing about this wretched Act, who say, if 
you attempt to interfere with them, that you will crush 
their trade and ruin the country ?/—Yes. f 

12225. The effect of Ballard’s reports was that it 
always put it in the power of officials such as-I used 
to be in Glasgow to say, “ Now it is no use talking in 
this sort of way; there is exactly the same sort of busi- 
ness carried on in such a place without the slightest 
offence ” ?—Quite so. 4d 


12226. That made an end to that argument 1—Quite, 
80. 


12227. And you would in a similar way accumulate 
a mass of experience which would be useful to all the 
producers of offensive effluents in the country ?—Quite 
SO. 


12228-9. So that without absolutely prescribing a 
definite cure in each case this would become, as I think 
you said, common property of the whole trade ?—Quite 


x.p., called in; and Examined. 


times since then, and we have tried each time to press 
it again separatdly, and we found it impossible. 
Well, we got on a little better by using a great deal 
more lime. We were not able to do it at anything like 
a reasonable cost, and so we simply buried it. We 
thought you would very likely know that we have got 
sanction for £23,000 for extensions on the Whittaker 
and Bryant system, and it is our intention to try to 
burn it afterwards in the destructors. We have the 
destructors on the same premises as the sewage works, 
and we are trying to raise all the steam from our refuse, 
for pumping the water to spread it over the filters, and 
we were intending to try to burn it afterwards as a 
means of getting rid of it. J 

12234. (Chairman.) What is the total flow of your 
trade refuse /—I have been trying to get at it, but I 
have altogether failed. There does not seem to have 
been any record kept. I have only been chairman of 
this Committee for about six years now, and there does 
not seem to have been any record kept of the quantity. 
1 have been round to the various works since J got the 
questions, and tried to get it for myself, and one man 
will say: “Well, we empty a vat perhaps once a 
month; there is 300 or 400 gallons; then there is all 
the washing water in addition.” You ask them what 
all the washing water is; they do not seem to be able 
to tell you at all, so I have been quite unable to get 
really any adequate idea of what the comparative flow 


is. but in the evidence that was sent up previously for — 


our town I think it was stated at about 25,000 gallons, 
and that was as near as we could come to it. 
mean to imply that it is an entirely reliable estimate, 
but it is as near as we could get. 


12235. Have you the least notion what proportion 
that would be as compared with the domestic sewage? 
—No, because we have nearly all the surface water 
comes into the same drains from the town as well. — 


I do not | 


a 


12236. Assuming it to be somewhere about 25,000 ; 


gallons, it would be only a small proportion ?—It would 
be only a small proportion. 


12237. And you find that the admixture of trade 
refuse materially increases the difficulty of treating the 
sewage, apart, that is, from necessitating an imerease 
in the size of the works?—Very materially, as shown 
by comparison of our raw sewage 
an ordinary domestic sewage. The strength of the 
sewage requires more efficient treatment, and hence 
it is more costly to treat this sewage than domestic 
sewage; the difficulty is increased by the fact of the 
total flow being small. 
30 gallons per head, including the manufacturers’ 
effluent and the surface water of greater part of the 
town. ' 


12238. Does the difficulty arise more from the con- 


analysis with that of | 


a 


The totel flow does not exceed — 


dition or kind of the refuse or from its volume?— — 


From its condition, and the fact that the flow of it is 
intermittent, and that the ingredients mixing make 
products in the sewers, which are sometimes more diffi- 
cult to deal with than the ingredients themselves. The 
character of this sewage has been dealt with before 
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your Commission by Mr. Scudder in his details of the 
experimental filters at Hyde. 


12239. You have not adopted any regulations for th 
admittance of trade refuse into your sewers ?—We have 
none. é 


12240. Do you consider that a local authority should 
be empowered to construct sewers for trade refuse 
alone ?—Well, speaking only from my own experience 
of our town, I do not think such a course necessary. 
We have a very varied and concentrated sewage, and 
for nearly three years we have been dealing with one- 
twentieth of the daily flow, under the supervision of 
Mr. Scudder. 


12241. (Colonel Harding.) By what process ?—By the 
Whittaker and Bryant process. 


12242. Following after septic tank treatment ?— 
Yes; an open septic tank, and allowing 24 hours to 
travel through, and then a Whittaker and Bryant 
filter. 


12243. And with what result?—With very few ex- 
ceptions, after the first three months’ working, they 
have been declared by Mr. Scudder, who is our advis- 
ing engineer, and who is the man who condemns us 
when we are before the Courts for rivers pollution— 
declared to be fit to be turned into any stream. 


12244. And that, notwithstanding the presence of any 
of these trade effluents P—Yes, and, notwithstanding the 
fact that in some cases we have absorbed quite a grain 
and a half of oxygen, whereas the Mersey and Irwell 
‘standard is a grain. If a separate sewer was to be put 
‘in for manufacturers’ effluents, the cost in a small town 
like Hyde should be paid by the traders necessitating it. 
As it has been shown that it can be treated with the 
general effluent, I think such a tax on the industries 
should not be imposed by the corporation. 


_ 12245. (Chairman.) Are the positions and rights of 
‘the manufacturers and local authorities under the exist- 
ing law clearly defined >—Well, my town clerk has sug- 
‘gested a reply which, perhaps, I had better read. As 
‘far as my own personal opinion goes, there seems to be 
a great want of defining. What it all really means we 
have not been able to find out properly. “The positions 
and rights of manufacturers and local authorities under 
the existing laws are not very clearly defined. Under 
the Rivers Pollution Prevention Act, 1876, local authori- 
.ties. are compelled to give facilities to enable manufac- 
turers to carry liquids from their own works or pro- 
cesses Into sewers, except in following cases :—(1) Where 
liquid prejudicially affects sewers; (2) where it pre- 
judicially affects disposal by sale, application to land, or 
otherwise of sewage matter; (3) where injurious from 
sanitary point of view; (4) where sewers only sufficient 
for requirements of district ; (5) where the introduction 
of the liquid wouid interfere with the carrying out by 
the local authority of the order of a court of competent 
jurisdiction.” 

12246. Should the law be altered, so as to give manu- 
facturers greater rights than at present, to connect up 
with sewers?—Not altered, more clearly defined as to 
what they really are. 

12247. If greater rights were given to the manu- 
facturers, are any further safeguards required to secure 
that the refuse shall be delivered in such a condition 
and in such regular quantities as not to interfere with 
the purification of the sewage ?—Well, I consider that 
there should be a condition allowing local authorities 
to demand that settling tanks should be put down where 
possible of the capacity of the daily flow of each manu- 
factory, but compulsorily of six hours’ capacity, that 
these should be regularly cleaned, and that the effluent 
should be regularly distributed for at least 12 hours 
daily by means of a floating arm, so that the vats of 
dye or reducing vats from rubber works, etc., could be 
put into the sewers regularly, and spread over as large a 
period of time as possible. Power should be had to 
place screens at all inlets to such tanks for the removal 
of waste, fur, fluff, or other solid matter likely to choke 
the filters. Such tanks would not, of course, apply to 
the domestic refuse of such manufactories. 


12248. And how should such further safeguards be 
enforced ?—Well, I think an Act of Parliament neces- 
sary to enable local authorities to alter existing con- 
nections, and to make new connections on the lines sug- 
gested. Such an Act would, I think, be generally 
desirable. In an omnibus bill in preparation for Hyde, 
we are seeking powers named on No. 8 (12247). 

. 12249. In this omnibus bill that you speak of, are 
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you ‘rying to provide that the manufacturers should, be 
bound +o carry out all these additional safeguards that 


h tioned ?—We are asking that they should |.) 
you have mentione g y vig eect 


be bound to provide a tank to accommodate, at least, a 
six hours’ flow of their effluent. Wherever it is possi- 
ble it shouid be the whole daily flow, but compulsorily 
six hours. 9 

12250. For each manufacturer /—Yes. 

12251. Can you tell us how long ago it is since manu- 
facturers began to use your sewers for their refuse /— 
Well, I really could not. ; 


12252. A long time ago?—A long time ago. 


12253. Then, if there are such things as prescrip- 
tive rights, your manufacturers have already got 
them?—They have already got them, and that is why 
T suggest that an Act of Parliament would be necessary 
to enable us to alter existing conditions. 


12254. You would take away, by this Act of Parlia- 
ment any prescriptive rights that they might have /— 
Yes, unless they complied with the conditions that I 
have named in 12,247 ; they must comply with these or 
be disconnected. 


12255. Do you find that the manufacturers are willing 
to adopt the means for the removal of suspended solids, 
grease, etc., from their trade refuse before discharging 
it into the sewer?—Representatives of all the manu- 
facturers in Hyde, including the butchers and tripe- 
dressers, and excepting only one indiarubber manu- 
facturer, met my Sewage Works Committee, and agreed 
to put down tanks such as I have suggested, ,to 
the drawings of our surveyor, on condition that we re- 
move the refuse from these tanks when cleaned out. 
The manufecturers were apparently very desirous to as- 
sist the town authorities in this work. I should like 
to add there are already boxes with fine gauze screens 
through which they run their effluent with the view of 
taking out the fluff and fur, and several of the tripe- 
dressers since that meeting have put down tanks to 
catch the grease, as well as they can under the present 
circumstances. 


12256. Have you agreed to remove the refuse ?—I 
have ; well, I have given an undertaking on behalf of 
the corporation, when the manufacturers’ representa- 
tives agreed that they would help us by putting down 
the tanks, I agreed, on behalf of the corporation, that 
we would remove the refuse for them, we would collect 
it. 


12257. Have'you made any rough estimate of what the 
cost to you will be of removing that refuse?—No; it 
cannot be very great though, because you would not re~ 
quire to empty them as a general rule very often, and 
tne average tank, £ do not think, would put out more 
than a cartload of refuse at once in cleaning. m 


12258. Should you say that there ought to be some 
tribunal other than ordinary courts of law, such, eg., 
as a Central Government Rivers Board, to whom appeal 
could be made when a local authority refuse to allow 
trade refuse to go into the sewers ?—If an Act of Parlia- 
ment, such as I have suggested was passed, there would 
be no necessity for such a thing as.a Central Government 
Rivers Board, and no other tribunal other than the 
local Courts would be necessary. In my mind, a Cen- 
tral Government Rivers Board would be likely to add 


to the present difficulties of the local authorities by 


having a tendency to extend its functions and impose 
new standards of purity, when those exacted by the 
present Rivers Board are sufficiently arduous already in 
small communities, which depend on manufacturers for 
their existence. 


12259. Should manufacturers be required to pay a 
special rate or charge in those cases where they are 
allowed to connect with the sewers. If so, how would 
you suggest that the amount should be determined P— 
I do not think so; they are usually large ratepayers, 
and small towns, at any rate, must encourage trade in 
the town rather than hamper it at all. If they will 
take the precaution suggested in No. 8 (12247) I do not 
think that any other restrictions need be placed upon 
any manufacturers, with a possible exception of rubber 
works and chemical works, and the waste liquor from 
galvanising processes. The evidence given before your 
Board has, I think, proved conclusively that the general 
trade effluents of the town can be dealt with. If it 
should be decided that it is best that each manufac- 
turer should treat his own, or, if exceptions, such as are 
suggested above, are made, I think that such manufac- 
turers should be exempt from, at any rate, a portion of 
the sewage rate. 
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12260. What are the reasons generally advanced by 
local authorities for refusing to allow trade refuse to go 
into the sewers ?—In the case of hot solutions causing 
damage to the earthenware sewer pipes, and volatilising 
the noxious gases of the sewage and the creation of a 
public nuisance. In the case of chemicals, the cause 1s 
the difficulty of dealing with the mixed sewage at the 
outfall works. 


12261. What would be the effect upon the flow of 
the water in the streams in those cases in which the 
manufacturer uses the water from the stream in his 
manufactory if the trade refuse were delivered into 
the public sewers?—I do not know whether I have un- 
derstood the question as you intended it. I have as- 
sumed that, after treatment, the water would be re- 
turned to the same stream. Of course, I know of a 
case, not far from us, where there is water taken from 
one stream, and, after it has gone through the 
sewage treatment, it is put into another stream alto- 
gether, although the two join at some considerable dis- 
tance further down. But, viewing it in the light that 
they would be returned into the same stream, I do not 
think there would be any alteration in the flow. It 
would, however, result in a distinct improvement of the 
stream (such as are in this district) if all manufacturers’ 
refuse went into the public sewers, and consequent 
treatment. Our own river, particularly, I should like 
to add, is very largely used by manufacturers, and all 
sorts of stuff comes down it; it changes its colour 
almost hourly, and it is really practically, more or 
less, an open sewer. 


12262. Would any alteration in the law be desirable 
to get over the difficulties connected with riparian 
rights >—We have not had any difficulty with riparian 
owners. I do not think riparian owners should be able 
to sustain any claim against a local authority in respect 
of their turning the effluent from a sewage works into 
the stream, provided, I should like to add, that that 
local authority is putting in an effluent that is satisfac- 
tory to the governing Rivers Board. 


12263. (Colonel Harding.) Just one question. You 
foresee no difficulty in regard to applications to con- 
nect with your sewer where new manufactories are put 
down. You have ample powers to make the necessary 
‘conditions, have you not ’—Well, I think that there is 
quite sufficient laid down in the present laws, that 
would, at any rate, allow us to make a good fight for it. 


12264. The only difficulty is in the case of, those who 
have been long connected, and you think there that 
further powers should be given to the local authorities ? 
-~—I think further powers are necessary for that. 


12255. Then you foresee that even in case, evem if 
‘you had a local Act, it would be necessary to appeal 
to some Court where differences arise ?—Yes. 


_ 12266. When you speak to us of your preference for 

local Courts, do you mean the magistrate’s Court or the 

Bonne Court *—The magistrate’s Court or the County 
ourt. 


12267. Would you have confidence in appealing to 
the Local Rivers Board, in your case, I suppose, the 
Mersey and Irwell?—Oh, I should have confidence in 
-appealing to the Mersey and Irwell Rivers Board. 


12268. (Dr. Burn Russell.) In the case of those bleach 
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works which discharge their effluent below the sewer 
level is the treament carried out by you or by the pro- 
prietors ?/—By the proprietors. 

12269. At their own cost, I suppose?—Yes; they 
have settling tanks. I do not think they have ariy- — 
thing beyond settling tanks. 


12270. And ultimately where does it go away from — 
them ?—It goes into the stream, into the River Thame. 
They are under the Mersey and Irwell Board also, and 
they have lately been making extensions, by direction 
of the Board, to their works. 


12271. Is there any consideration given to these 
manufacturers in respect of rates at all ?—There is not 
at present. I say in my evidence that I think there 
ought to be, because it seems to me distinctly unjust 
that we should ask them to pay the whole rate when 
they get really no alvantage for a certain proportion 
of the rate. 


12272. Do you treat all your sewage now by the septic 
tank system and contact beds?—We are making the 
alterations ; we are now at work making the alterations ; 
we are spending altogether on the necessary alterations 
to the destructors and to the new works £23,000. 


12273. On the occasions when you emptied the septic 
tank and got rid of the sludge, did you notice any im- 
pairment of the septic process following upon that ?— 
No; we kept on each occasion three or four barrels full 
of the wet sludge, and when we cleaned out the tank 
we shut down the valves, let it fill again, and put 
this in. ; 

12274. As a sort of yeast?—Yes, to give it a start 
again. We have taken samples within three or four 
days at the outside, and they have not shown that there 
was any cessation of the efficiency of the tank. 


12275. (Major-General Carey.) How about the ab- 
straction of water from the river, when the manufac- 
turer obtains the water from the river for manufacturing 
purposes, and delivers the effluent into the sewers, and 
thence to the outfall, which may be some considerable 
distance below the works, perhaps a mile; would there 
not be a very serious effect upon the quantity of water in 
the river ?—Well, presuming it was all taken out at one 
point, and that the whole of the mile between it would 
have an effect, but works which are taking water from 
the stream, with us are spread along the banks of the 
stream, the whole distance practically, right up to our 
own sewage works. 


12276. That may be; of course, that is rather un- 
usual, is it not, to have the works spread along a long 
distance like your sewage works? Even then the 
outfall may be a considerable distance below your sew- 
age works?—Oh! Yes, it might be. In that case, of 
course, it would make a difference if there was a suffi- 
cient quantity taken out, but the Thame is a river which 
has usually a fairly good supply of water. There is com- 
pensation water coming into it from the reservoirs of 
the Ashton and Staleybridge Joint Water Works Board, 
and as well as that there are a number of small 
streams going into it, and in the driest summer it is 
very rarely that there is not sufficient water for condens- 
ing purposes for all the mills on the banks. Of course, 
I cannot speak from experience of what would be the 
effect on a small stream of taking all the water out. 
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M.INST.C.E, 


12277. (Chairman.) You are, Mr, Platt, the Borough 
‘Surveyor of Rochdale /—{Mr. Platt.) I am, Sir. 

12278. And you are Mr. Stenhouse, the Public Analyst 
-of Rochdale ?—{Mr. Stenhouse.) Yes. 


subsiding tanks, but they are very little good, because and Mr. T. 
it is passed through at such a rate, as a rule, that there Stenhouse, 
is a very large amount of solids comes away, and we F.L.C., F.C.S. 
cannot be always at their works to see that they clean = 
them out. There is a tendency to flush them in our | July 1902. 


12279. Do you admit manufacturing refuse into your 
sewers/—(Mr. Platt.) Yes, there as some manufac- 
turers’ refuse discharged into the sewers of the Cor- 
poration. 


12280. What is tthe volume of the refuse compared 
with the volume of the ordinary sewage ?—About 100,000 
gallons per working day of 12 hours, compared with 
1,500,000 gallons in the same period. 

12281. In the same period—in 12 hours ?—Yes, equal 
to a proportion of about one-fifteenth. 


12282. And what is the nature of the refuse ?—Wool 
@ecouring. 

12283. Tanneries ?—Fellmongering—tanneries, leather 
works—that is currying, soap works, rubber recovering 
works, sizeing, and grease works, tripe boiling, and 
‘small quantity of dye water. 

12284. And, quite apart from the question of the in- 
-crease in the volume of your sewage, do you find great 
difficulty in treating your sewage after the refuse has 
"been added to it?—That is so on account of the inter- 
mittent flow and the character and condition of the 
refuse. 


12285. There are two things, are there not; one is 
the intermittence of the flow ?—That is so, sir. 


12286. That is a very serious difficulty —Yes, that is 
one of our greatest difficulties. 


12287. The other is the nature of the refuse which 
interferes with the ordinary purification of sewage j— 
‘That is so, sir, 


12288. That in your case is a less evil than the inter- 
mittence of the flow?—Well, they are both difficulties 
on account of the character. If I may be allowed to say, 
sir, the intermittency of flow applies more particularly 
to this particular trade refuse that is of such a bad 
quality, say, for instance, wool scouring ; i.e., the suds 
from wool ‘scouring becks; they not only send such 
bad stuff, but they send it so irregularly, 

12289. But I mean, supposing arrangements were 
made so that there was a regular flow of this refuse into 
your sewers, would you still find that the difficulties of 
na yeur sewage were materially increased ?—We 
would. 


12290. (Sir William Ramsay.) You say in your state- 
ment that 100,000 gallons come in for 12 hours ; I 
suppose that means 100,000 gallons come in during 24 
hours?—No, sir; I tried to make it clear — 100,000 
gallons during a working day of 12 hours. 

12291. Then there ‘is no ‘flow during the night ?—Oh, 
no, nothing to speak.of, 

12292. So that really means 100,000 gallons during 
24 hours if it were evenly distributed ?—There would be 
no more during the 24 hours, but it really all comes in 
12 hours. . 

12293. (Chairman.) But if so it would form part of 
the 2,250,000 which come in in the 24 hours ?—That is so. 
12294. Is the refuse at all treated before it reaches 
your sewage ?—Well, some of them put down very smal! 


direction. There is something done. Some manufac- 
turers who gave us a great deal of trouble have done 
some little towards subsidising, but they do not go to 
the extent of providing sufficient tank capacity to really 
give it the chance of subsiding during the whole of 
the day. 


12295. And then is the amount of grease large; do 
you find that that is a great trouble ?—That is one of 
our greatest troubles; it comes away like froth and 
scun. ; frothy scum floats down on the top of the sewage. 
It comes intermittently, and then it is in such a fine 
state of division that it will not precipitate. 


12296. How do you treat your sewage ?—In precipita- 
tion tanks principally with alumino ferric. 


12297. And nothing more ; it is simply precipitation, 
or have you any subsequent process /—Well, we have 
about 60 acres of filtration plots of land, intermittent 
filtration really, but during the last 18 months or two 
years we have not been able to do much on this land. 
Tt has got so sewage sick that we have had to throw it 
out of use, and at the present time we are going all 
over this land subsoiling it. 


12298, Meanwhile you are discharging your sewage 
simply purified by precipitation with alumino ferric ?— 
That is so. 

12299. Into what do you discharge ?—Into the River 
Roch, which is a tributary of the Irwell. We are within 
the jurisdiction of Mersey and Irwell Joint Committee. 
We have had an experimental plant going for about 
two and a-half years, which your officers have had an 
opportunity of seeing several times. 

12500. Is your purification satisfactory ?—To the Joint 
Committee ? 

12501. Yes ?’—No, sir ; but, of course, they know the 
position we are in. My Corporation have always been 
very wishful to meet all the reasonable Tequirements of 
the committee, and the fact is that we have been rather 
too previous. Other towns have been doing nothing, and - 
we have been—well, since 1888—doing our best ito treat 
this; ‘but the difficulties have grown upon us, and, in 
fact, it has spoiled this land, and we have spent a 
tremendous lot of money, for this is the main tribu- 
tary. We took in a district last year with another 
small sewage works, but as far as Rochdale, as it was 
prior to 1900 we had spent over £70,000, with a popu- 
lation of over 70,000—practically £1 a head—and could 
not give satisfaction even then on account of the diff- 
culties with the manufacturers’ refuse. We find, of 
course, at the week end, when it is normal sewage, that 
we have no difficulty at all. 


12502. (Mr. Power.) Do you attribute the difficulty of 
the land mainly to the grease in the sewage ?—Yes, sir. 

12503. Do not manufacturers recover their grease 7— 
Not all; very few. 

12504. Do many of them?—Well, a few recover ¢ 
ict portion of it, but the stuff they send down is bad 
enough. 


12305. (Chairman.) Those who have recovered a cer-— 
tain portion send very bad stuff down ’—That is so, 
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12306. (Major-General Carey.) Do you consider that 
chemical precipitation with land treatment would have 
been sufficient for your ordinary sewage if the manufac- 
turers’ refuse had not been admitted ?—For ordinary 
sewage, yes, I think it would. 

12307. Absolutely ?—Yes, I think it would. 

12308. Has the manufacturers’ refuse always been 
admitted into the sewers ?—Yes, it has been long before 
the Rivers Pollution Act; some are very old connec- 
tions which they have got. Of course, the sewers were 
discharged into the river then. 


12309. If a new factory started, would they get into 
the sewers ?—Only on conditions. 


12310. On conditions of treatment?—They must Go ° 


some preliminary treatment, 


12311. (Chairman.) But that applies to very few of 
the cases or to a large number ?—Well, there are three 
or four, but there is one that practically sends half the 
volume down, 50,000 gallons a day. 


12312. And that is purified before it reaches you?—- 
That is purified as far as they can do it reasonably. 

12513. To your satisfaction ?—Well, I do not know 
that we have anything to grumble at. 


12314. Then, roughly speaking, what is the propor- 
tion of trade refuse which is purified to that which is 
not purified /—About half and half. 


, 123515. And that half is still giving you a large amount 
of trouble ?—Yes, it comes so intermittently. The half 
that is treated is treated with alumino ferric, and 
passed through tanks and subsides a considerable 
amount of the solids and, of \course, the effluent is 
coming off uniformly throughout the day. If they 
would all do that we should have very much less trouble. 
Instead of that there are smaller manufacturers, but the 
quality of their stuff is very bad ; it comes in flushes. 


12316. And they are old manufacturers who have, so 
to speak, a vested interest ?—Yes, acquired. 


12317. (Sir William Ramsay.) Could the smaller 
manufacturers not be induced to copy the larger ?— 
There are always the difficulties that they have not 
the land to do it with, and it is so in many cases ; 
for instance, I have one in my mind now, where 
the works were fixed alongside of the river be- 
cause of thé water rights and all that sort of thing 
in the days when there was no thought of river pollu- 
tion or any necessity to do anything to meet the difii- 
culty. They would practically have to remove that 
portion of their business somewhere else where they 
could get land. Well they say, when I suggest it 
to them, “That interferes with our business; no, we 
cannot do it”? 


12318. (Colonel Harding.) And they say they cannot 
even carry out your desire to have a regular flow ?— 
Not from a precipitating tank. 


12319. Can they not do that much?—No, because 
they say there is no room on their premises. 


12320. What is the volume’ of their flow ?—About 
7,000. to 10,000 gallons a day. 


12521. What is the size of the tank they would 
require to store it ?—Well, say about 1,000 cubic feet. 


_ 12322. It. would be something quite small, would it 
not?—I have pressed them a good deal about it, 
because we do not want to be awkward with manu- 
facturers ; we do not want to harass them in any way. 


12323. But surely a storage tank which would allow 
a steady flow spread over the 24 hours for the parti- 
cular firm would be so small a matter that if you 
called their attention to the size of the tank that would 
be required you would get it done, would you not ?—I 
have done that. 


12324. You think the law should be strengthened to 
give you greater power in these cases ?—Yes, I do, sir. 


12325. You have no difficulty in the case where appli- 
cation “is made to you to connect; the difficulty is 
simply with those who claim prescriptive rights ?—That 
is so exactly ; we have had/no difficulties with:any who 
want to come in; we have not imposed any. -unrea- 
sonable’conditions, and they have fallen in with them ; 
andleT“will say they have fairly observed them. We 
take samples when we think fit without giving them 
any intimation, and wé have had no reason. to com- 
plain of the:way: they have met us- pf og sual 
_ 12326. (Chairman.) Then, in your opinion, the rela- 
tive positions and rights of manufacturers and local 


‘made by the manufacturers 
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authorities are not adequately defined under the exist- 
ing law?—No, { do not think they are. I think it is 
untair altogether that a manufacturer already in should 
have a preference over a manufacturer who wants ‘to 
come in; in fact, it is a very serious complaint with 
some of our manufacturers. ‘They say, ‘ Here, we want 
to come in; you ask us to do this. Why do you not 
ask others to do it engaged in the same trade? You 
handicap us for a start,” and I think it is not an un- 
reasonable position to take up. 

12327. (Major-General Carey.) You never will be 
able, apparently, to produce a satisfactory effluen: 
until the trade effluent is treated independently of 
the sewage ?—Well, I think it would be a great deal 


better if sufficient preliminary treatment could be done 


at each works. It could be done for a mere trifle 
compared with what it costs us. When it has got 
mixed with 2,250,000 gallons of sewage it is a very 
difficult thing to deal with it, but if they deal with it 
at their works it is easier, because they know the 
quality of the stuff they are dealing with, and they 
could neutralise it-to a large extent and make it so 
that the flow into our sewer would be of reasonable 
quality. tiie 

12328. (Chairman.) Do you think that the law should 
be so altered as to give you a right to insist upon that? 
—I do, sir. 

12329. Hven where they have prescriptive rights ?— 
I do, sir; I do not think they have any right to put 
that stuff down to us in that way; give them reason- 
able facilities. — yr 


12330. Then in return do you think that the manu 
facturers should have greater rights than at. present 
to connect up with sewers, on the supposition that 
they treat their refuse in an adequate manner before 
it is thrown into the sewer?—Well, I do not know 
what greater rights they can have. There is one 
point that I would like to say should not be lost sight 
of, that is in regard to water abstracted from streams. 
I do not think that a manufacturer who abstracts water 
from streams for a manufacturing purpose should 
have any right whatever to put it into our sewer and 
get rid of it in that way. He ought to be made tc 
restore it in a satisfactory condition to that river. 
I have several manufacturers in our borough in my 
mind that if they could do that it would almost deplete 
the stream ; some of them use 100,000 or 200,000 gallons 
a day. The result would be that if they put it into 


our sewer it would flow two and a-half miles 
before it would get into the river again; and 
when our sewage scheme was under considera- 
tion in 1879 there was a very strong point 


that as far as possible 

all water should be returned, and, in fact, that we 

should have storm overflows, and get’ as much water 

into the river higher up, so as to prevent.it all being 
taken down to the outfall works, and really diverted 

from the stream. In manufacturing districts it is a» 
very important matter. 


12331. Are there any other safeguards, do you think, 
required to secure that the refuse shall be delivered in 
such a condition and in such regular quantities as 
not to interfere with the purification of the sewage ?— 
Well, I think there ought. to be something done in~ 
regard to the quality and condition of the effluent that 
passes into the sewer, and also as to the regularity of 
its flow and the reducing of the solids to a reasonable 
quantity. 


12332. You think) it would be possible to lay down 
definite regulations. Of course, with regard to the 
regular flow there would be no difficulty, but 
to lay down general regulations with regard to the 
amount of purification which the refuse should undergo | 
before it was received into your sewers?—No, I do 
not see that there should be’ any difficulty if there 
was a reasonable standard put to which they could 
attain and which could be enforced. ; 

12333. What would be the general lines of those 
standards; that all solids would be settled, I sup-— 
pose ?>—Yes, as far as possible. i 
- 12334. Then with regard to the reaction of the fluid, 
I suppose it should be neither excessively alkaline nor 
excessively acid ?—That is so. That is one of the great 
difficulties. oe 


12335..And that it should be as free as possible 


from grease ?—Yes, sir. 


12336. And those conditions satisfied, then you 
think the refuse might without difficulty be thrown into 
your sewer ?—Yes, subject, of course, to not allowing 
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it into the sewer when it ought to go back to the 


river. 

12537. (Mr. Power.) Do your manufacturers draw 
mainly from the river, or do they use Corporation 
water, or do they get water from private sources ?— 
Well, all ways, sir. There are some take it from 
the river, some from wells, and some from the Cor- 
poraticn. Of course, if they take it from the Cor- 
poration I should not say that the restriction applied 
that they ought to return it to the river; decidedly 
not; in fact, I should only insist upon it being re- 
turned to the river when it had been taken from the 
viver. I could not say that the other ought to go 
back, but put it in a reasonable condition, so that 
we could take it into the sewers and let it come in. 


12338. (Chairman.) I gather from what you said 
that in regard to those manufacturers who have not 
hitherto been connected with your sewer, you find no 
very great difficulty in compelling them or in inducing 
them to treat their sewage before you receive it ?— 
No, sir, we do not. 

12059. But the chief difficulty is with those who hold 
prescriptive rights of discharging ?—That is so. A firm 
makes en application to us ; well, I go and see the place 
and get samples of their liquid, form an idea what it is 
in quantity, and so on; then I say to my committee, 
“Well, I think so and so and so and so should be 
done.” “Well,” they say, “we are willing to take it on 
those terms.” “Very well, we will agree.” The course 
that has been adopted in our case is a County Court 
order. Where we agree as to the terms, we then go to 
the County Court Judge and get an order that these 
are the terms upon which the facilities should be allowed. 


12540. And are you satisfied with that mode of proce- 
dure ?—Well, we have had no difficulty so far. 


12341. You are not of opinion that there would be 
any advantage in having some more general tribunal to 
which such cases might be brought ?—Not in the cases 
supposing the parties can agree, but if the parties do 
not agree I do not know what course would have to be 
adopted, unless tney took ‘steps to enforce our giving 
facilities. 

12342. But if the parties do not agree it is open for 
them to go to an ordinary court of law; is that a satis- 
factory way of settling the difficulties ?—In a court of 
law P 


12345. Yes?—No, I do not think it is. 


12344. You would be in favour, then, of some tribunal 
to whom the case should be brought, and their judgment 
should be accepted as final ?—Yes, I think it would be 
better; there would be probably more uniform treat- 
ment. 


12345. Such as a Central Government Rivers Board, 
central for the whole of the kingdom for instance ?— 
The only difficulty that I can see about that, sir, is this— 
whether such a board would have regard to the varying 
conditions, say, between manufacturing towns and towns 
in very rural districts, where a higher state of purity 
of the river might be necessitated. 


12346. But surely it would be the duty of such a 
tribunal to make themselves fully acquainted with all 
those various conditions, and to deliver judgment ac- 
ordingly ?—Under these circumstances I think it would 
be better. 


12347. Do you see any advantage in manufacturers 
being required to pay a special rate or charge in the 
vases where they are allowed to connect with sewers ?— 
Well, I do not see any objection to it, if they will do it; 
but my idea is that there would be very great difficulty 
n this way, that they would not quietly agree to pay 
‘uch an amount or such a charge commensurate with 
the difficulties that they cause. If they would spend 
onsiderably less than that money at their own works 
n preliminary treatment, it would be a great deal 
‘heaper for them and better for us. 


12348. What do you find to be the reasons generally 
idvanced by local authorities for refusing to allow trade 
efuse to go into the sewers ?—Well, the increased diffi- 
ulties and expense in the treatment of sewage mixed 
vith trade effluent. It becomes a very serious question. 


12349. In speaking just now about the withdrawing of 
raters from the streams, do you think that any altera- 
ion of the law is desirable ?—No, I do not, sir; I do 
ot see why. Well, it would become a very great hard- 
hip, in my opinion. The manufacturer has planted 
is werks on the banks of a stream in expectation of 
he water supply ; in fact, it is the very thing that has 
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induced him to do it, and if you go and suddenly alter 
the law and deprive him of his riparian rights I do not 
know where he would be. 


12350. (Sir William Ramsay.) Do your manufacturers 
pay a large share of the rates ?—Oh, yes; but then there 
are large manufacturers who do not cause us any trouble 
at all; that is another anomaly. Here is one particular 
trade sends its refuse, which is really a residuary pro- 
duct from their works, into the sewers, and causes the 
general ratepayers to have to incur considerable ex- 
pense; but we have had cotton mills which cost per- 
haps £100,000 or £150,000 that do not cost us any 
expense. They do not even ask us to take their ashes 
away, and you would think that they had equal righte 
with the other people. If it is liquid it can be sent into 
the sewer, but if it is solid in the way of ashes or any 
waste material like that, they have to deal with it them, 
selves. 


12351. They are large ratepayers ?—Very large rate 
payers; they are contributing to the cost of another 
industry. 

12352. (Major-General Carey.) There are cases in 
which manufacturers have no land on which they coulé 
treat their manufacturing refuse before entering the 
sewer /—There are some ; I have mentioned a few. 


123535. In those cases what would you suggest if they 
are unwilling to treat their effluent before it goes into 
the sewer?—I think it could be done ; for instance, it 
could be pumped up to a tank, say, and if there is 4 
difficulty about land they might make some arrangement 
whereby it could be considerably improved. They raise 
ebjection, as they say they have no facilities ; they have 
no land to spare to do it, but if they were forced to they 
would find some. 


12354. They would find the means P—They would find 
some means, 


12355. (Chairman.) Have you anything you would like 
to bring before the Commission, Mr. Stenhouse, in addi- 
tion to what Mr. Platt has told us?—(Mr. Stenhouse.) 
Yes, I have got a few things; I have not sent you a 
copy of what I have to say, but it will not take me 
five minutes to go through this memorandum, and then 
you can ask me any questions. 


12356. Thank you; if you will go through it ?—I have 
put down that our average raw sewage contains about 
60 grains per gallon of total solid matters, of which 
21 grains (55 per cent.) are in suspension. I would sug- 
gest that manufacturers’ refuse-liquids ought not to 
contain more than 20 grains of suspended solids, or that 
the liquids should stand for 12 hours to allow the solid 


matters to subside, and only the supernatent liquids be - 


admitted to the sewers. 

12357. That supernatent liquid containing again not 
more than 20 grains; that is your standard P—Not more 
than 20 grains unless they have allowed this liquid to 
stand so long. 


12583. The point would be the condition of the refuse 
when it was discharged into your sewers, would it not >— 
Yes, it might be worse than usual; for instance, some 
refuse will not allow the solids to subside readily ; 
some are in a fine state of division, and remain in sus- 
pension. I think a, manufacturer does all he can be 
expected to do if he lets that liquid stand a reasonable 
time. 

12359. (Mr. Power.) You would be content if he did 
let it stand a reasonable time?—Yes, that is only a 
reasonable request. 


12360. Whatever the result of it was P—Yes, 


12361. (Chairman.) You would not apply a numerical 
standard, then ?—Not if he allowed it to stand 12 hours, 
and I think in all these works that Mr. Platt has men- 
tioned there would not be difficulty in finding room for 
that subsidence, and then allowing the liquid to flow 
regularly during the day. 


12362. Provided that they allowed the material to 
subside for a certain time, you would be satisfied with 
that result P—Yes. 


12565. (Mr. Power.) Twenty-four hours’ storage you 
think most of them could find room for?—I think they 
could; but I would certainly insist upon a 12 hours’ 
standing of this refuse, so that solid matters could 
go down, and not be sent into the sewers. (Mr. 
Platt.) An absolute quiescence for 12 hours. (Mr. 
Stenhouse.) Standing in some tank or cistern, without 
any agitation or fresh inflow. 
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12364. (Chairman.) Or fresh inflow ?—Yes ; your fresh 
inflow would rouse the matter up, or agitate things. 


12365. (Mr. Power.) Then you would make the manu- 
facturers cleanse their tanks periodically?—Oh, yes; 
draw off those tanks. 


12366. The authority would not undertake that ?— 
oO. 

12367. If they let these tanks go uncleansed there 
would be a great deal of suspended matter coming 
over; they want attention, would they not?—That 
sediment would want treating, or mixing with ashes 
from the boilers, and carting away. 


12368. They themselves would have to do it?—Yes, 
because if any of these works has a solid refuse they 
have to go to the expense of disposing of it—carting it 
away. 

12369. You would have it on the same lines; the 
sediment from their tanks, that they would have to get 
rid of at their own expense? — Yes. Average raw 
sewage at Rochdale yields about 0°76 grain of albuminoid 
ammonia, and the oxygen absorbed in four hours at 
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laboratory temperatures is generally between 5 and 6» 


grains per gallon. 


12370. (Chairman.) That is your mixed sewage ?—- 
That is our mixed sewage. 


12371. Domestic sewage and the trade refuse which 
falls into it?—Yes, as it comes at present. The raw 
sewage, however, often varies greatly, chiefly owing to- 
manvffacturers’ refuse being discharged into the sewers 
intermittently. Daily tests carried on for some time: 
showed that the oxygen absorbed by the raw sewage in: 
four hours varied between 24 and 18 grains, that the 
chlorine varied between 4 and 48 grains, and the 
alkalinity—calculated to lime—varied between 3 and 
25 grains per gallon. At Rochdale the raw sewage is 
always alkaline. So far as has been ascertained, all trade: 
refuse liquids in the borough are alkaline with the 
exception of the refuse from a rubber-recovery works. 
Here the refuse liquid contained, besides much sus- 
pended matter, more than 800 grains of free hydro- 
chloric acid per gallon, the total solids amounting to: 
4,100 grains. Other trade refuse liquids recently 
examined contained between 400 and 8,000 grains of solid’ 
matter. 


ALUMINOFERRIC TREATMENT. 


TyprcaL Resuxts of Analysis of Raw Sewage and Tanks-Effluent (Grains per Gallon.) 
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BACTERIAL TREATMENT. 
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The alkalinity of these varied between 22 and 520 grains 
per gallon, the alkalinity being calculated to lime. The 
chlorine varied between 24 and 220 grains, and the 
oxygen absorbed in four hours between 18 and 117 
grains per gallon. These trade effluents come from soap 


works, fellmongers’, woolscourers’, paper-stainers’, 
animal-size works, and tanneries. In some cases these 
liquids show wasteful management, as, for instance, 
when strong solutions of chloride of zine and caustie 
soda have been found running into the sewers, eb, 
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and I have got—and can show—a sample of these 
effluents just as they were caught, and you will see for 
yourselves that there is some of the raw sewage that 
has been changed in colour by the soapy mixture dis- 
charged from a soapworks (samples produced). 
12372. That is, to say, the raw domestic sewage ?— 
{Mr. Platt.) That is the sewage. 

12373. Mixed with domestic sewage and the trade 
refuse ?—(Mr. Stenhouse.) Yes. Here is a sample con- 
taining 4,000 grains per gallon, from the rubber works. 
That contains the acid I have spoken of, and here is 
a sample of trade refuse from a -soap works that 
contains a large amount of common salt and tissue 
from the fat used; that is the water underneath, the 
salt that was run away—that contains over 8 000 grains 
per gallon. . 

12374. (Sir Wm. Ramsay.) Is it alkaline salt water i— 
Common salt. 

12375. (Chairman.) What does the solid matter con- 
sist of —Common salt and tissue and caustic soda. 

12376. What tissue ?—Skin tissue from the fat and 
grease used in the soap making. 

12377. (Sir Wilkam Ramsay.) And that, I suppose, 
is the salt liquor ?—That underneath is the salt liquor 
which is run straight into the sewers. 

12378. But do they not recover their salt ?—They 
were doing nothing of the kind then. 

12379. They lose the glycerine, too, of course ?—Yes, 
unless they are prevented they will go on sending that. 

12380. They suffer a great loss by not recovering 
it ?~Yes ; as I have said, it is wasteful. 

12381. Is it a large soap works?—Well, it is the 
largest we have in our district; it is not like Sunlight. 

12382. But still fairly large?—Fairly large.—(Mr. 

12383. (Mr. Stafford.) Is this taken before it enters 
the sewer or afterwards (showing samples) ?—That is just 
us it enters the sewage works from the main sewer. The 
quantity of soapy matter is so large that it really changes 
the whole sewage to that condition. (Mr. Platt.) That 
is as it came into the works. 

12384. This is in the sewer ?—Yes. 

12385. And yet the volume spread over the 24 hours 
would be quite unimportant, would it not ?—I believe 
it would; but they rush that in at once to get a tank 
emptied. 

12386. And accordingly it causes a difficulty ?—Of 
course it does. 

12387. It would not arise if it were spread over ?— 
No, because we could adapt our chemicals to the regu- 
lar flow, but when it comes intermittently everything 
is upset. 

12388. (Mr. Power.) Is ithe particular manufactory 
in proximity to the outflow works in your case, or Is it 
at some distance ?—Oh, it is half a mile away. (Mr. 
Stenhouse.) We can at once see that somebody is dis- 
charging something. It will change from a dark colour 
to a white soapy mixture, and be strongly alkaline. 

12389. (Chairman.) You are speaking now of the con- 
tents of the main sewer?—Yes, nowl am. A tank-full 
rushed down from some works—probably through a 
four-inch pipe—into the sewer-—— 

12390. Into the main sewer ?—Into the main sewer, 
will change it completely, both in colour and quality. 
(Mr. Platt.) It is absolutely impossible to deal with 
that. , 

12391. (Major-General Carey.) What percentage of 
the total sewage is it; have you any percentage of 
it ?—_No; it depends how rapidly it is rushed in, and 
what quantity they have been storing, 

- 12302. (Chairman.) What is the average flow in youn 
main sewer?—(Mr. Stenhowse.) Mr. Platt said about 
one-fifteenth. 

12393. What is your average flow through your main 
sewer ?—At the rate of 2,000,000 gallons. (Mr. Platt.) 
You are referring to the special mixture. 

12394. Yes ?—The average flow in that sewer is about 
180,000 gallons a day. 

12395. In the 24 hours ?—Well, the average flow from 
that works is about 2,500 gallons per day, but they 
might send 10,000 to-day and none to-morrow. 


12396. And they may be discharging their refuse just 
at the period when the natural flow of the sewage 1s at 
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its minimum ?—That is very often what they do when - 


they think we are not about. 


12397. (Mr. Stafford.) Have you ever tested this 


after it has been flowing for 12 hours?—(Mr. Sten- 
house.) No, I have not. 


12398. (Mr. Power.) You did not mention, I think, 
the variation in the albuminoid ammonia in the raw 
sewage ; have you made a note of it?—-The raw sewage ? 


12599. The raw sewage, I do not think you men- 
tioned the range of albuminoid ammonia?—Yes; [ 
have already stated how a variation in the trade 
effluents causes the raw sewage to vary. 


12400. Yes, it was antecedent to your commencing 
to speak of the trade effluent that you referred to it? 
—The raw sewage, however, often varies greatly, chiefly 
owing to manufacturers’ refuse being discharged into 
the sewers intermittently. Daily tests, carried on for 
some time, show that the oxygen absorbed by the raw 
sewage in four hours varies between 24 and 18 grains, 
that the chlorine varied between 4 and 48 grains, and 
that the alkalinity—calculated to lime—varied between 
5 and 25 grains per gallon, and I may say that the 
total solids have varied from about 50 to 150 grains ; 
that is on taking hourly samples and testing them, 
the quantity of total solids in the raw sewage at one 
time might be found to be 160 or 170 grains per gallon, 
at another time not more than 40 or 50. 

12401. (Major-General Carey.) At night?—Or early 
morning. 

12402. (Mr. Power.) Yes; then you gave us the 
albuminoid ammonia as °76 as the average, but you 
have not given us the range of it; have you got it under 
varying conditions ?—Oh, yes, the albuminoid ammonia 
would vary between °4 and probably 1-4. 

12403. (Chairman.) What are your other points, Mr. 
Stenkeuse?—Well, there is this: Of the Rochdale 
sewage nine-tenths is at present treated with alumino- 
ferric, and then allowed to flow through tanks. In 
this way about 50 per cent. of purification takes place, 
no land or other filtration being employed. For 24 
years one-tenth of the sewage—about 200,000 gallons 
daily—has been purified bacterially. In this treatment 
there is one open septic tank, and two coke beds (each 
9 feet thick), over which the septically treated sewage 
is sprinkled by revolving perforated arms. 


12404. Continuous filtration ?—Yes. By this method 
a purification of 82 per cent. on the original raw sewage 
takes place. Those coke beds also continue to reduce 
greatly the alkalinity of the sewage passing through 
them. Sulphur compounds in the coke are oxidised, 
and afterwards neutralise alkaline matters in the 
sewage, these coke beds reducing the alkalinity to 1 
or 2 grains per gallon, although the raw sewage going 
on those beds might represent an alkalinity of 10 or 
12 grains per gallon, the alkalinity calculated to lime. 


12405. One-tenth of the sewage treated on these 
bacteria beds?~—Yes, 1-10th. 


12406. That is a fair sample of your sewage with the 
trade refuse?—Yes, everything, sir. (Mr. Platt.) 
Except perhaps the grosser solids, like grit and that 
sort of thing. (Mr. Stenhouse.) The grit deposits in a 
septic tank. 

12406*. Do I gather that the trade refuse then in 
your sewage does not materially interfere with the efti- 
eiency of your bacterial beds?—It does not appear to. 
have interfered at all, but these beds are exceptionally 
thick or deep, 9ft. deep, and very costly, but they pro- 
duce a’ wonderful change, and produce a good effluent 
by the bacterial treatment. g 


12407. May we inter that if the whole of your sewage 
were treated by these bacterial beds you really would 
not have any great difficuity with the trade refuse ?— 
We should not, but it would be very expensive to do 
it, to put down those 9ft.-thick beds to treat in this 
way 400 gallons passing per square yard in 24 hours. 


12408. (Colonel Harding.) Do you think that the good 
results you have obtained from your beds with this 
mixture of domestic sewage and trade refuse may be 
due to the fact that you have as a first process septic 
tanks, which septic tanks have probably a capacity of 
24 hours supply, and therefore they do give you the 
uniformity which you have been desiring?—Yes. (Mr. 
Platt.) That is just what they do? (Mr. Stenhouse.) 
Undoubtedly the septic tank does give that uniformity. 

12409. Your difficulty at Rochdale, it would seem, 
is due not so much to the great volume of the trade 
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effluent that is turned into your sewers, but to the 
intermittency of relatively small amounts. There 
seem to be two courses for you to deal with this diffi- 
. culty. One is to get a manufacturer to put down a 
storage tank and let it off regularly over the 24 hours, 
and in view of the smallness of the volume it seems so 
very easy for him to do it, that the Commission is 
rather surprised to find you have not been able to 
induce the manufacturers to do it. You told us, for 
instance, about this case, and I think I understood you 
to say that in your view, 2,000 gallons per day was the 
output from that?—(Mr. Platt.) The average 2,500. 


12410. Well, a storage tank for that volume would 
only require a tank about twice the size of the table at 
which you are sitting, and there ought not to be any 
great difficulty in getting the manufacturers to provide 
that, but failing the provision by the manufacturers 
of storage tanks, could you not overcome the difficulty 
by adopting a septic treatment for the whole of your 
sewage, and so obtaining on the larger scale what you 
are obtaining on the smaller scale in your experiment 
with the bacteria beds?—(Mr. Stenhouse.) The objec- 
tion to that would be the great expense. The manu- 
facturer who sends that soapy mixture in is really 
taking steps to put down a large tank to hold every- 
thing and allow solids to subside, and send the re- 
mainder in uniformly. It only requires a little pres- 
sure to be brought upon them; the manufacturers must, 
see that it is very reasonable to expect them to send 
their liquids uniformly into the sewers, instead of rush- 
ing them. 

12411. In the evidence that has come before us 
generally, manufacturers have been willing to do that? 
—(Mr. Platt.) They are as a rule. 


12412. We are rather surprised that your enlightened 
manufacturers at Rochdale have not done so much ?— 
Others have done it; others have promised to do it as 
soon as it is shown to them that they are sending in 
this. When they have been taken, when we have shown 
them what they are sending in, and show samples of 
what we have taken from the drains, and they have 
been threatened with some sort of prosecution, they 
say, ‘Give us a litle time, and we will construct tanks 
to allow solids to subside, and run the other in regu- 
larly” ; they seem to be willing to do it. 


12413. (Chairman.) Then is there any other point 
you wish to bring before the Committee, Mr. Sten- 
house ?—(Mr. Stenhouse.) I was just going to show 
samples obtained by this method of purification. This 
is from the septic tank before it goes on to the coke 
beds, and that is the final liquid—a very pure effluent. 
(Samples shown.) In this case there is a purification 
of 82 per cent. on the original raw sewage. These 
coke beds also continue to reduce greatly the alkalinity 
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of the sewage passing through them. The resulting 
effluent contains between 5 and 7 grains of solid 
matters in suspension. These, however, quickly 
subside on the eflluent being allowed to flow through 
a small settling-tank. The effluent, after being ‘kept 
for a week, remains free from smell. I have got here 
representative or typical results of analysis of our 
raw sewage and tank effluent, and also of the same raw 
sewage after septic tank and after bacteria beds treat- 
ment. 

12414. (Mr. Power.) A chemical analysis ?—Yes, just 
typical results. (Mr. Platt.) I should just like to sup- 
plement Mr. Stenhouse’s remarks. He has referred to 
the bacterial treatment; it is quite true that these 
bacteria beds to a large extent remove the difficulty ; 
it is a question of considerable cost, although our 
existing works are capable of being utilised without 
any material alteration. 


12415. (Chairman.) You mean your land?—No, sm, 
the works, the tanks and buildings, and so on to the 
extension of this bacterial treatment, but it would mean 
that for our borough we should have to raise the capital 
cost for our sewage works alone from about £80,000 to 
about £140,000, or a matter of about £1 15s. per head. 
Well, I do not think that would be a necessity to the 
same extent if these trade effluents were out. 


12416. (Mr. Power.) Would it involve pumping the 
sewage then ?—It would. 


12417. Get the sewage on to the filters?—We have 
to do that now. To make the matter perfectly clear, 
these beds are on the Whittaker and Bryant principle, 
about which you know, but it means all the sewage 
would have to be pumped, and then the requirements 
of the Local Government Board that we must deal with 
three times the flow and so on, brings the cost up to 
another £60,000 at least. 


12418. (Chairman.) Your view is that if the trade 
refuse could be efficiently treated in the manner you 
have suggested, you are of opinion that your land treat- 
ment might be continued?—Yes, probably supple- 
mented with some contact beds, or something like that. 


12419. And that would be at an expense far less than 
that of these suggested bacteria beds?—That is my 
idea. There is just one point, if I may be allowed, 
that you did not ask me about, that was about con- 
necting these works to a separate sewer. 


12420, May I ask you what is your view about that? 
—Well, my view is it is prohibitive in price. 


12421. On account of the scattered condition of the 
works ?—On account of the scattered condition of the 
works it is a very serious thing. I do not know that 
there is anything else. 





Note.—Since the above evidence was given it has been found that a quantity of water from the River Roche was 


gaining access to the main outfall sewer, and consequently diluting the sewage during the period over which the analyses 
were made. : : 

This influx of comparatively pure water having been stopped, the analytical results since obtained during ten weeks of 
summer weather, show that the raw sewage averages nearly 40 per cent. fouler than the above tables indicate. The 
bacterial treatment, however, continues to be as efficient as before, but the effluent from the ordinary tank-treatment is 
much worse. 
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12422. (Chairman.) You are the borough engineer of . 


Bolton ?—{Mr. Ll. Morgan.) I am. 


12423. You, Mr. Ashton, are the chemist and 
manager of the whole of the sewage works ’—{Mr. 
Ashton.) Of the whole of the sewage works. (Mr. 
Li. Morgan.) We have the Hacken Sewage Works and 
the Rhodes Farm. Mr. Ashton is the manager of the 
whole of the works. : 


12424. You admit manufacturers’ refuse into your 
sewers /—Yes, manufacturers’ refuse is admitted. 


12425. What is the volume of such refuse compared 
to the volume of the ordinary domestic sewage ?—We 
have about 5,500,000 gallons of sewage, that is, taking 
the whole during the 24 hours Of that about 3,746,000 
gallons is domestic sewage, and 1,750,000 trade refuse. 
The domestic sewage, of course, is calculated from the 
water consumption ; the trade refuse is from their own 
water supplies, from streams and from wells. 


12426. May I ask what is the proportion of water 
which is drawn from streams to that which is drawn 


from wells and that which is drawn from other sources ; 
for instance, is there any corporation water used by 
these ?—There is corporation water, but I am not in a 
position to give you particulars. 

12427. Is it largely from streams or largely from 
corporation water and wells ?—It is largely from streams 
for this reason, the sites of these works are generally 
upon, the banks of a stream. 

12428. And, of course, their water has to be returned 
back into the stream somewhere ?—Yes, in some cases ; 
but 1,750,000 gallons come into the sewers. 

12429. Then what is the character of the trade refuse 
which is discharged into large sewers?—We have 
brewery, tannery, tar distillers, bleachers—a large 
proportion is the bleachers’ refuse. 

12430. Then you have in the first place as elements 
of the refuse solid matter ?—Yes. 

12431. Not a great deal of solid matter ; generally is 
there a large auantity of solid’ matter?—(Mr. Ashton.) 
Yor, si> 
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12452. And a large quantity of grease ?—Well, not 
a very large quantity of grease. 

12435. And acid or alkali ?—Well, the tanners chiefly, 
their refuse is either alkaline or acid, for the simple 
reason that they do not empty both their tanks at one 
time. If they did empty their lime pit at the same time 
as their tan pits, the one would neutralise the other. 


12433*. But they empty now one and now the other ? 
—Yes. 


12434. So that at one moment you have an excess of 
alkali and at another moment an excess of acid 2—That 
is so. 


12435. I suppose there are two difficulties you meet 
with with regard to the treatment of this refuse—one 
is that the flow is intermittent, that it is not regular ?— 
(Mr. Ll. Morgan.) That is so. 


12436. And the other is due to the chemical elements 
of the sewage ?—That is so. 


12437. Which is the more serious difficulty, do you 
think ?—{Mr. Ashton.) Well, the variation in the flow 
does create a serious difficulty with the chemical precipi- 
tation. You may have a certain quantity of precipitant 
at one hour which has a very good effect; the next 
hour the same quantity has no effect at all. 


12438. Then let me ask you what is the method which 
you adopt in treating your sewage ?—The chemicals 
used. 

12439. Broadly speaking, what is the system you 
adopt ?—Chemical precipitation. 

12440. And nothing more ?—And land filtration. 

12441. What amount of land have you ?—160 acres. 


12442. Is that good suitable land—do you find it ef- 
ficient ?—There is only 130 acres available, and about 
100 acres of that is very good gravelly land chiefly. 


12445. Is your treatment on the whole satisfactory P—- 
Of the portion that we filter, but we cannot filter it all, 
we have not a sufficient area. 


12444. What do you do with that which you do not 
throw on to the land?—We throw it into the river from 
the tanks after chemical precipitation. 


12445. And that is thrown in an unsatisfactory condi- 
tion’—Yes, sir. (Mr. Ll. Morgan.) May I say, sir, 
here, that in the reply which has been sent to the Com- 
mission, we have given a normal flow of about 5,500,000 
gallons a day ; our tank capacity at the present time is 
about 4,000,000 gallons, I think. (Mr. Ashton.) That 
is so. (Mr. Ll. Morgan.) So that really we are handi- 
capped very considerably in the treatment of the sewage, 
but extensions are now in hand, so that really our treat- 
ment from the fact of our tank capacity being small, has 
not been so effectual as it might have been. 


12446. Even when you have at your works accommo- 
dation, you still find difficulty in treating the refuse P— 
We undoubtedly find difficulty in treating trade refuse. 
In Bolton we have a considerable number of connections 
of long standing; they were connections made really 
before the Corporation took a serious view of the trade 
Tefuse or the treatment of the trade refuse. Recently 
we have had applications for connections with tanneries. 
Weare prepared to allow the tanners to connect, but on 
condition that they lay down works. Then they throw 
the onus of suggesting what the works should be on 
the Corporation, the responsibility of which the Cor- 
poration are not prepared to accept. ; 

12447. That is to say, you are not prepared to state 
what treatment should be undergone at the works before 
you are prepared to receive it into your sewers ?— 
Quite so; unfortunately, the Local Government Board 
take the same view with the local authorities. If 
application is made to the Local Government Board for 
borrowing powers, and if they are not satisfied with the 
scheme they will not sanction the borrowing. The onus 
of suggesting an alternative scheme is thrown on the 
Corporation. 

12448. Is it not in your power to state that such and 
such a treatment of the trade refuse will enable you to 
treat it with the rest of your sewage in a satisfactory 
manner ?—-Yes, we could do that. 

12449. For instance, if you demand that there should 
be an adequate settling; if you demand that the flow 
should be regular; if you demand that there should be 
no great marked excess either of acidity or alkalinity, 
and that there should be no very large quantity of 
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grease?—(Mr. Ashton.) I have made a note on that, 
sir. 

12450. What is it you have to state to us?—It is in 
regard to Questions 7 and 8. The safeguards necessary 
for the deliverv of trades refuse into sewers so as not 
to interfere with the treatment, are: (1) The adoption of 
quiescent settling tanks of sufficient capacity to hold 
12 hours flow, the “solids” to be removed as often as 
found necessary; and (2) the even distribution of the 
tank effluent into the sewers throughout a 24 hours 
day. By all means as many solids as possible should 
be retained on the works of the manufacturer. 1 do 
not consider, however, that there should be any hard 
and fast lines as to the admittance of trade refuse into 
sewers, for is it not by these manufacturers that the 
prosperity of a town depends? The objectionable 
colour of tan and dye refuse is chiefly organic matter 
(except where analine dyes are used), and this colour 
can be effectively removed by passing through a ripe 
“septic tank.’ This I have found from actual practice. 
And I strongly recommend what I call an equalising tank, 
which is really a septic tank, in all cases where trades 
refuse of any large volume has to be treated along with 
sewage matter. 

12451. For the whole of your sewage ?—(Mr. Ll. Mor- 
gan.) Yes, an equalising tank, so as to get a general 
average of the domestic and the trade refuse. (Mr. 
Ashton.) In all cases where trade refuse of any large 
volume has to be treated along with sewage matter. I 
think that is quite practical, sir, 

12452. These are the demands that you think should 
be exacted ?—Yes, sir. 


12453. And you find difficulty in exacting those de- 
mands ?—Yes; we have no power at; all at present to 
exact those demands. 


12454. You cannot admit them into your sewers un- 


less they fulfil those demands ?—Well, no, I do not think” 


we have any local Act to this effect at all. I think the 
Public Health Act and the Rivers Pollution Act would 
cover us. 


12455. (Colonel Harding.) Surely you have ample 
power to make conditions in the case of new applications 
for connection with the sewers ?—Yes. 


12456. Your only difficulty is in the case of those who 
have been connected for many years ?—That is the diffi- 
culty, sir; that is the difficulty we have to contend with. 
Take the case of the tannery, the proprietors say they 
are prepared to do something if we suggest a scheme. 


12457. I do not quite appreciate your difficulties. The 
Chairman just now was putting to you certain obvious 
conditions that you might lay down, and I understood 
the manager of your works to say, that in effect you 
had laid down those conditions; what more is required 
of you Supposing we suggest a method of treatment, 
and in the course of a few months they found out that 
they could manufacture in a different way, or tan in 
a different way ? 


12458. Well, but if you put it to them that you expect 
them to settle solids, they do not expect you to say 
what kind of tank they should put down for the pur- 
pose of settling solids ?—Yes, they want us to suggest 
the scheme. 


12459. That is going too far?—In fact, they want 
us to get out a scheme for them; say this is our 
scheme, and that is what you have to do. 


12460. (Sir William Ramsay.) And accept the re- 
sponsibility for the scheme?—And accept the responsi- 
bility for the scheme. 


12461. (Colonel Harding.) I understand, then, that 
failing any possibility of arrangement with these manu- 
facturers who have been connected all along, you see 
your way to accomplish satisfactory results by a septic 
store tank?—An equalising tank. 


12462. An equalising tank for the whole mixture ?— 
That is so. ; 

12463. So the difficulty can be met im that way; it 
is merely a question of expense ?—Yes, if the manu- 
facturers will meet the corporation or the corporation 
will meet the manufacturers. 

12464. But the equalising tank which has been 
referred to will probably do away with the necessity 


for the manufacturer doing so much?—It may, but. 
when you consider that we have 3,750,000 gallons of: 


domestic sewage, and 1,500,000 gallons is the trade 
K 2 
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refuse. I think it is rather a large proportion. (Mr. 
Ashton.) Yes, it is so. 

12465. So if you had your equalising tank you still 
think you would have to call upon the manufacturer 
to settle his solids?(Mr. E. Ll, Morgan.) I think so. 
We have practically half as much trade refuse as 
domestic sewage ; I think as much as possible should 
be done in the manufacturers’ works. ; 


12466. Then, finally, we may take it that you do not 
see any difficulty in effectively treating the mixture of 
trade effluents and domestic refuse, provided certain 
conditions are carried out by the manufacturers, and 
provided your corporation is willing to have a sufii- 
ciently large area of settling tank for dealing with its 
sewage at the sewage disposal works ?—I see no difficulty 
whatever, sir, provided we can have power to enter 
upon the works at any time and take samples, and 
exercise control over their own sewage works—the 
manufacturers’ sewage works. 


12467. Has it occured to you that it would be simpler 
to make it a condition that there should be a 
manhole, where you could get the necessary samples 
without going into the manufacturers’ works. They 
object to people coming in and walking about the 
works, but if there is a suitable manhole where you 
can see what is passing that would meet the case pro- 
bably, would it not ?—That would meet the case. 


12468. We have evidence before us that that is done 
in many cases ?—It is done in this large tanyard that 
we have. 


12469. (Chairman.) The difficulty really seems to be 
that you and the manufacturers cannot agree in the 
exact way in which it should be done?—The real 
difficulty is that, as I said before, our trade refuse 
practically amounts to 50 per cent. of our whole 
sewage, and a tank is run off, perhaps, a tank that ought 
to be run off intermittently throughout the day, the 
whole of it run off in half an-hour, and the quality and 
she character of the sewage varies in a matter of 
minutes. 


12470. But surely there is no difficulty, is there; it 
would be a very plain thing for you to insist that there 
should be storage tanks in each of these works, so that 
the inflow into your sewage should be regular ?—Yes, 
quite so; there is no difficulty. 


12471. You have got to insist upon that, and I mean 
there is no legal point—no recondite legal point—in- 
volved in it?—No, except in view of the old connec- 
tions; manufacturers are not prepared to remove the 
old connections. 


12472. I understood they were prepared to meet 
you, but you must propose a scheme to them ?—Some 
of them are prepared. 


12473. I mean this is a simple thing; it is simply 
to propose that the inflow should be perfectly regular ? 
—Yes, we could do that; there is no difficulty in that. 


12474. And there would be no difficulty in their 
either accepting it or refusing it?—Or refusing it, get- 
ting their own engineer to design the works for them. 

12475. Arising out of that, what is your view as to 
the whole of the trade refuse being treated separately 
from your domestic sewage—on a separate system ?— 
Well, at Bolton the cost would be prohibitive. As I 
say, we have an area of 16,000 acres, the borough being 
practically seven miles by about four and a-half. The 
cost of separate sewers would be prohibitive—abso- 
lutely prohibitive. 

12476. (Colonel Harding.) Suppose you had _ the 
separate sewers, and you were called upon to treat 
effluents separately from domestic sewage, do you anti- 
cipate that that would be an easier process to be carried 
out than it is of the mixture?—(Mr, Ashton.) No. 

12477. You think it would be easier to deal with the 
mixtures +—Yes, certainly. 

12478. So that there is no necessity to go to the ex- 
pense of having trade sewers ?—No, sir. 


12479. (Chairman.) Then do I gather that the rela- 
tive position and rights of manufacturers and local 
authorities are not, In ys9tr opinion, clearly defined 
under the existing law?—(Mr. EF. Ll. Morgan.) They 
are not clearly defined, I think, sir. } 

12480. You would like to see the law altered ?~—The 
law altered and the authorities armed with powers 
which would enable them to detect such offences ‘on 
tke part of the manufacturers, and the provision of 
sufficiently deterrent penalties consequent on con- 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


viction for those offences. 
question. 
me. 


This is really a legal 
The town clerk went into this reply with 
It is purely a legal question, I think. 

12481. Your manufacturers are not generally willing 
for the reasons that you have stated /—They are not 
generally willing. 

12482. Now, in case of dispute between the local 
authorities and the manufacturers, do you think those 
disputes are best settled by an ordinary court of law, 
or do you think there would be any advantage in some 
central tribunal, such as a Central Government Rivers 
Board ?—I think this sewage question is getting such a 
serious question, and getting so general, that it would 
be to the advantage of local authorities and manu- 
facturers that some central board were appointed or 
formed. 


12483. Did you happen to have seen a recommenda- 
tion made in our Interim Report on that point ?—No, 
IT have not. JI had a copy of the queries, and in answer 
to this one I say: I am of opinion that if such a body 
as suggested were appointed, viz., a Central Government 
Rivers Board, the members of whom would be practical 


men, this would greatly facilitate matters generally. I. 


do not think the authority should be embroiled in any 
contention as to the method of treatment. The only 
question as betweem the authority and manufacturers 
should be: Is the effluent.entitled by law to admission 
to the sewers, or is it one of the excepted matters? 
Tf the latter, the authority should be able to stop the 


‘connection, however praiseworthy the efforts of the 


manufacturers to render it unobjectionable may have 
been, and I think if there was a central board 
appointed it would relieve the authorities and manu- 
facturers very considerably. 


12484. (Colonel Harding.) That would be an ultimate 
court of appeal ?—Quite so, sir. — 


12485. But I should be rather interested to know 
whether you think that your local rivers board, that is 
the Mersey and Irwell, is it not 2—The Mersey and 
Irwell, sir, yes. 

12486. Would have the confidence of local authori- 
ties on the one hand and manufacturers on the other 
if a first appeal were allowed to them ?—Oh yes, un- 
doubtedly. I think they have confidence in the Mersey — 
and Irwell Rivers Board. There is no question about 
that at all, I think. ; 


12487. May I ask you exactly what you mean by this 
statement: “I do not think the authority should be 
embroiled in any contention as to the method of treat- 
ment’’?—What I suggest is that manufacturers throw 
the onus of suggesting a method of treatment on the 
local authority. 

12488. That is to say, that they should direct their 
attention to the result, and not to the way in which 
that result is obtained ?—Quite so, that the local 
auhority should direct their attention to the result of 





‘ 


the treatment, without suggesting the method. \ 


12489. And provided that certain features of the 
trade refuse were gained, they were not to consider 
how they were gained ?—No, sir. 

12490. Do you think manufacturers should be re- 
quired to pay a special rate or charge in cases where 
they are allowed to connect with the sewers ?—No, sir; 
provided they treat at their own works I do not see why 
they should, because really manufacturers are the back-_ 
bone of every industrial town. j 


12491. They are large contributors to the rates?— 
They are large contributors to the rates. Provided — 
they do their best at their own works I do not see that 
they should be called upon to pay an extra rate; but 
where they do not preliminarily treat, then a special 
rate should be levied. ‘e 

12492. You have already put before us the difficulty 
of extra cost of treatment ?—Yes, I think Mr. Ashton 
can give particulars of the extra cost of treating the 
trade refuse or mixed with our sewage at the present 
time. (Mr. Ashton.) That would be rather difficult to 
get at. 

12493. You can only state in general terms that it 
does increase your difficulties ’—Yes, in our particular 
case, taking the oxygen absorbed figure of the Mersey 
and Irwell Board, it does increase our difficulty of treat- 
ment about 30 per cent. | 


12494. About 30 per cent. ?—Yes. f, 


12495. And then, of course, that means a correspond-- 
ing extra cost?—Certainly. (Mr. Ll. Morgan.) Pro- 
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bably Mr. Ashton could give you some particulars as to 
the difference in the character of the sewage at holiday 
times and the working days. (Mr. Ashton.) It is more 
striking in the samples before you than any analysis. 


12496. (Chairman.) Which trade refuse—are you 
speaking of any one in particular? You probably have 
one or two particular manufacturers in your mind ?— 
The tanners are the worst offenders. In that case they 
send the most difficult. matter into the sewers. 


12497. And what are. the contrasts that you were 
going to bring before us in their discharge—something 
about the holidays?—(Mr. Ll. Morgan.) Those are the 
three samples. (Mr. Ashton.) As I say, they are more 
striking than any analysis. Those are simply samples 
taken when there is no refuse being sent into the 
sewers, and a sample when refuse is being sent in, and 
a sample of this particular refuse. (Mr. Ll. Morgan.) 
The darker is the crude tan refuse, the medium is the 
sample of the sewage when they are turning in, and 
the best sample you have there is the sewage at holiday 
times. _ 

12498. That is the normal domestic sewage when the 
works are at rest?—-When the works are at rest; that 
happened to be at the end of last week. 


12499. (Mr. Power.) Taken at the same time of day, 
are they?—(Mr. Ashton.) Yes, sir, they would ‘corre- 
spond, at the same time of day. 


12500. (Chairman.) May I ask you what would be the 
effect of the flow of water in the stream in these cases 
in which the manufacturer uses the water of the stream 
in his manufactory, if the trade refuse were delivered 
into the public sewers ?—The effect would be this, sir, 
that it is as likely as not that it would embroil the Cor- 
poration in a law-suit. 


‘12501. Because a great deal of your sewage goes on 
tothe land?—{(Mr. Ll. Morgan.) Goes on to the Jani. 


12502. And is not returned into the stream directly? 
—Not into the same stream, as water abstracted from a 
stream put through the process of manufacture, and 
then put into the sewers, might result in the Corporation 
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12506. You are Chairman of the Sewage Committee 
of Bradford ?—Yes, sir. 


12507. I think we are favoured with the presence of . 


the Mayor, too ?—Yes. 

12508. May I, in the first instance, ask you whether 
you admit: manufacturing refuse into your sewers ?— 
Yes. 

12509. What is the volume of refuse compared to the 
total volume of your sewage, roughly speaking >—The 
volume of liquid refuse in comparison with the whole 
is about) one-half. 

12510. About half is trade refuse ?—Yes. 

12511. Is that discharged into your sewers regularly 
or intermittently ?—Irregularly—intermittently. 


12512. You find considerable difficulty, I believe, in 
the treatment of your trade refuse >—Some portions are 
difficult and some portions are not difficult. 

12513. What do you consider your greatest difficulty—- 
‘the intermittence of the flow or the character of the 
refuse ?—-The character of the refuse. 

12514. The intermittence does not effect you so 
strikingly ?—Yes, it does, in cases; we get sometimes 
a very strong sewage down, at certain hours. . 

12515. I may put it in this way, that it would be 
very desirable, and if you could you would insist, that 
the refuse should be discharged into your sewers at a 
fairly uniform rate?—It would be a great advantage 
to us if that were so. 

12516. Why is it not so?—There are difficulties ; 
manufacturers cannot always discharge it in that way; 
they have no storage capacity. 

12517. That is to say, they are not in a position, from 
their circumstances, to have storage tanks in which they 
could keep their refuse before they discharge it inte 
the sewage ?—That is so; they cannot store it. 


12518. They have xo land on which they could erect 
storage tanks ?—I¢ is not always a question of having 
land on whieh to erect storage tanks; they have not 
the land on which they might treat it first. 
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being embroiled in legal proceedings for diverting that 
water, 


12503. Your outfall is discharged into the streams 
other than those from which the water is drawn ?—Yes. 


12504. Are there any other points which you would 
like to bring before the Commission?—I have none. 
(Mr. Ashton.) The only particular point is the sugges- 
tion of the equalising tank; that is the only particular 
point. I find that the trade refuse can be treated (pro- 
vided a certain amount of solids are retained on the 
works) by using equalising tanks. I have a suggestion of 
this in my report. 

12505. Would you like to put that in?—Yes, it is as 
follows:—‘It is very difficult to secure a constant, 
neutral effluent with the Bolton sewage, owing to the 
quantity and variety of trade effluents which are poured 
into the sewers, Before we can calculate to introduce 
a standard chemical or chemicals to the sewage as a 
precipitant we must have a uniform sewage, and no 
doubt this will be very difficult to obtain. It can, 
however, be obtained in two ways, viz., (1) By adoptin 
a large tank of twelve (12) hours capacfty to be terme 
an equalising tank, through which the whole of the 
sewage would flow before receiving its dose of chemicals. 
The action of this tank on the sewage would both be 
destructive and putrefactive, both of which would play 
a very important part in the purification, or at least pre- 
paration for purification. I have had a small tank of 
this description working for nine months, the oxidisable 
matter being reduced 30 per cent., and the effluent from 
same during the past three months has been practically 
uniform in character ; we could in this case effect a con- 
siderable saving in the quantity and cost of chemicals. 
(2) The second way would be far more difficult to accom- 
plish, viz., enforcing a bye-law whereby all manufac- 
turers would be compelled to distribute their trade 
waste, liquor, or manufacturing refuse, over a given 
period, into the sewers thereby causing a uniformity 
of distribution; and, moreover, all trade waste liquor 
should be preliminarily settled in tanks on the premises, 
and should only contain a fixed amount of solids before 
being admitted to the sewers.” 


, called ; and Examined. 


12519. Yes, but with regard to simple intermission, 
that would be obviated simply by storage tanks; the 
quality of their refuse is such that it could not be 
stored?—It could not be stored in all cases. 


12520. What are the features in the refuse that create 
so much difficulty ?—Well, the chief difficulty is from 
the wool washing establishments. That, of course, is 
only 3-24ths of the total flow, but it is the most difficult 
to deal with. 


12521. What proportion is it to the trade refuse’? 
The trade refuse is 12-24ths; from the wool washing 
establishments it is 5-24ths. 


12522. Three out of the twelve ?—One-eighth of tha 
whole, and that is very difficult to deal with. 


12523. It is that portion which presents by far the 
greatest difficulty in the treatment of the trade refuse? 
—Y¥es. 

12524. If that were eliminated may I say that you 
would have relatively little difficulty in treating the 
rest of the refuse ?—It would reduce the difficulty, but 
it would not do away-with the difficulty entirely, 


12525. Very well, then, to return to the wool works, 
on what features does the difficulty depend there ?— 
The presence of grease. That is a very difficult matter 
to deal with, and those people who do deal with it 
only take out about three-fourths of the grease con- 
tained in the liquid, which they then turn into the 
drains, the one-fourth of the grease. That which is left 
is the worst portion, and the peculiar acid which 
they use still renders it a very difficult effluent to deal 
with. 

12526. You have an old difficulty, one-fourth is the 
grease, and that you say is the worst part of the grease, 
and then the addition of the acid?—Yes, which they 
put in. 

12527. (Sir William Ramsay.) Is it sulphuric acid ?— 
In some cases it is sulphuric acid, and in some cases 
they use ferric sulphate, but generally it is sulphuric 
acid. 

12528. (Chairman.) Is it the large amount of acid 
which is discharged from these wool works in their 
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process of extracting grease which you find to be a 
great difficulty ?—Yes. 

12529. You are unable to bring about a better puri- 
fication of their refuse before it reaches you?—I do 
not think that we can quite compel the manufacturers 
to discharge an effluent which would be satisfactory to 
us owing to the many difficulties which present them- 
selves. All manufacturers have not room, and most 
manufacturers who have room and put down some kind 
of plant, do it in a careless way, or only because they 
can make profit out of it, not for the purpose of treat- 
ing the sewage, but for the purpose of recovering grease 
and to make a profit, and when the price of grease falls 
so low that it does not pay them, then they neglect the 
plant. 


12530. Does that often occur?—That is frequently 
the case. The people who have charge of the grease 
extracting plant are generally inexperienced men, 
whose object perhaps would be to carelessly do the 
work, hence we get the sud in a more or less crude 
state. The manufacturer does not put down the plant 
for the purpose of treating the sud to turn out a good 
efHuent, but for the purpose of recovering something 
which he can sell. 


12531. Have you any suggestions to make as to what, 
in your opinion, should be done ?—There is very great 
difficulty in making suggestions, and still greater diffi- 
culty in trying to carry them out. The only sugges- 
tion which I could make would be that manufacturers 
should pay to the Corporation an extra rate for the 
treatment of. trade refuse, which should be governed 
by the volume they send down and by the nature of 
the effluent. That is, a special rate for sending down 
liquid refuse. 


12532. And do you think it would be possible to 
make any statement as to what such a rate should be? 
Of course, you could easily admit a volume, but could 
you get a quantitative statement of the corresponding 
nature of the refuse ?—I think so, if joint samples were 
taken, and one handed over to the manufacturer or to 
the wool washer, who would have an opportunity of 
sending that to some analyst to be tested, the same as 
ours would be. 


12533. Yes, but your proposal is that according to 
your difficulty of treating this refuse he should pay 
an extra rate, but can you quantitatively estimate your 
difficulty ?—I think so. I think there would be no 
difficulty in estimating ; in fact, we know in a great 
many cases how much water he buys from us; the 
difficulty would be with those firms who pump their 
own water, who have wells. 


12534. That refers to volume, does it not ?~—vYes. 


12535. I said I imagined there would be no difficulty 


as to volume, but with regard to the quality ?—I think . 


there would be no difficulty about that. A chemist 
would tell us how many grains of impurity per gallon 
there would be in a sample if we took an average. 


12536. It is not simply the quantity it is the quality, 
is it not, which also interferes with the purification of 
the sewage, and how are you to have a rate for quality ? 
—They could tell the number of grains per gallon of 
grease or other impurities, and we could take an 
average. Sometimes the woolcombers would be wash- 
ing wool which contains very little grease and very 
little mineral matter; at other times they would be 
washing a wool which is very heavy with grease ; it 
would be necessary to strike an average. 


12537. Just before we go on, may I ask what is the 
present system that you adopt with regard to your 
sewage—I mean in broad lines?—Well, we have tried 
many precipitants ; we have tried ferric sulphate, we 
have tried a dry ferric sulphate partly mixed with sul- 
phuric acid ; at the present time we are carrying out 
a very lengthy experiment with sulphuric acid. We 
are finding, so far as results can go, that we are getting a 


very good effluent from sulphuric acid, that is, a tank 
effluent. 


_ 12538. (Colonel Harding.) Can you give us any figures 
in regard to the result that ygu have obtained by the 
treatment with sulphuric acid’; what is the proportion 
of purification that you have obtained ?—I could not 
give you any actual figures, but I think it is about 
50 per cent. purification, but our engineer, Mr. Gar- 


field, at a later date would be able to give you the . 


actual figures. 


12539. (Major-General Carey.) Is the sewage mixed 
with trade refuse ?—The sewage is mixed with trade 
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refuse. 
Bradford. 


12540. Is mixed with trade refuse?—Well, with. 
grease, piece washings, dye waters, yarn washings, and. 


The whole of the sewage of the city of 


there is brewery waste and every kind of liquid trade 


refuse that is made within the city of Bradford. 
12541. That forms occasionally not a small propor- 


tion of the sewage ?—Well, from 4,000,000 to 6,000,000: 


gallons per day. 


12542. The total output being about 10,000,000: 
gallons, is it not?—About that figure, perhaps 
10,000,000 to 12,000,000. 


12543. (Chairman.) That is to say, you are treating 
the grease yourselves?—We are not extracting the 
grease ourselves ; a company to whom we have given 
permission is extracting the grease. 


12544. But it is extracted, I mean, on the part of the- 
local authority ?—It is extracted by this firm for their 
own profit. 


12545. (Colonel Harding.) And quite experimentally ?” 
—=¥ es. 


12546. The plant has not been long at work ?—From,. 
I think, about the 1st March of this year. 


12547. And what proportion of the total sludge you. 
produce are they, with their plant, able to deal ?—I 
could not tell you the exact proportion, but they have- 
taken about 50 tons of liquid sludge per day, contain- 
ing 85 per cent. to 90 per cent. of moisture. 


12548. So that is a very small proportion of your pro-- 
duction ?—A tenth, perhaps one-eighth to one-tenth, 
the result of 1,000,000 gallons of sewage. 

12549. That gives us the information I wanted— 
about one-tenth of your total?—About one-tenth or 
one-twelfth of the total. 
50 tons some days, and rather less other days, but they 
have taken an average of 50 tons of liquid sludge per 
day. 

12550. Then what you are doing is to treat by sul- 
phuric acid your mixture of domestic sewage and trade 
effluents, and to settle certain matters which contain’ 
a large amount of grease?—Yes, grease not only from 
the wool combing, but the ordinary domestic grease. 


12551. Then this greasy sludge you are experi- 
mentally treating, or it has been treated for you by a 
certain firm ?—By a firm, yes. 


12552. And you are unable, as yet, to give us any 
results, are you?—We shall have much better results. 
in two or three months time—two months time; at. 
least, we shall have more accurate figures. 


12553. You cannot tell us anything as to financial 
results, but probably you can tell the Commission 
whether the grease is effectively extracted from the 
sludge ?—The grease is effectively extracted, but I am 
not sure that it is extracted on a commercial basis ; 
that is to say, that it is extracted at a profit on the: 
working, but it is extracted. iA 


12554. Assuming it cannot be done by that par- 
ticular process, have you reason to think that by some 
other process it might be done?—We have very good 
reason to think so, and it is our intention to continue 
those experiments for some considerable time. 


12555. (Chairman.) An experiment of another pro- 
cess ?—An experiment of recovering grease from the 
liquid sludge itself, apart from the treatment of 
sewage. 


12556. The liquid sludge after treatment by your 
sulphuric acid method?—Not alone by the sulphuric 
acid method, but by other methods. We have carried’ 
these experiments with alumino ferric. 


12557. (Colonel Harding.) I suppose the reason you 
have taken to sulphuric acid is because it is a cheaper 
process than those you had used hitherto ?—That is so. 

12558. (Chairman.) And also that it is supplied in 
part by the sewage itself?—There is part of it comes 
down from the different firms. 

12559. After the removal of the sludge, your sewage 
is in a satisfactory condition, and can be treated satis- 
factorily’—Well, I should like it to be satisfactory 
to the Rivers Board. = 

12560. But it is not?—I am not able to say that the 
Rivers Board are quite satisfied with it. 

12561. (Colonel Harding.) I do not think the Chair- 
man meant to suggest that the result of precipitation 


They have taken more than. - 


i en oo ee 
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‘would be satisfactory, 
condition for further 
as good by sulphuric 
we have tried. 


12562. May I put it in this way, that after sulphuric 
-acid settlement the effluent would contain sufficient 
-acidity to prejudice its treatment on bacteria beds ?— 
‘Our experiments lead us to believe that. 


12565. That it would prejudice the treatment on 
bacteria beds?—No, that it would not prejudice treat- 
ment on bacteria beds—our experiments have been 
‘carried on during the last few weeks—but I should not 
Jike to speak too much about those, because I would 
rather have a longer period to see how they do work. 


12564. But do you say that in treatment by sul- 
phuric acid you would get an effluent which then could 
be effectively treated either on land or on bacteria 
beds ?—The effluent which we have produced quite 
recently does not require a second treatment before it 
.goes on to the beds ; it goes straight on to the beds, and 
it gives a very satisfactory result so far as we have 
‘been able to tell. 


12565. (Chairman.) On to the bacteria beds or on 
‘to the land ?—On to the bacteria beds, it is a coal filter. 

12566. Is it neutral?—That is a question I could 
imot. answer; the engineer can answer it later on, but 
it has not been a sufficient length of time at work for 
me to give any accurate information. 

12567. (Colonel Harding.) The engineer is present, 
can he answer it now: Whether the effluent from your 
‘sulphuric acid settlement is neutral or not?—I am not 
‘quite sure that he can, because it has not been carried 
‘on for any lengthened period, and what may be the 
first actlion—— 


(Chairman.) Ask the engineer. 

12568. (Colonel Harding.) Can you answer that 
-question ?—(Mr. Garfield.) It is decidedly acid. 

12569. Is that to such an extent as to prejudice treat- 
ment on bacteria beds?—It is acid to the extent that 
one would expect it to seriously prejudice the treat- 
ment, but it does not. It is a most remarkable result 
that we are getting just now. — 

12570. (Sir William Ramsay.) How long has this 
‘treatment been going on?’—It has been going on since 
April. a ; 

12571. Do you think the bacteria beds are in their 
full action by this time ?—The beds had been in work 
‘for some twelve months before. 

12572. (Major-General Carey.) Are you able to 

_ eliminate the greater portion: of the grease before it 
gees on to the beds by the sulphuric acid treatment ?— 
“We are able to eliminate a great deal of the grease. 

12573. You do not anticipate that the grease that 
‘remains will affect the beds?’—I am not in a position 
‘to say that, Sir. : 

12574. (Chairman.) Then, I gather that you are not 
able, on -several points, to give a definite answer at 
present, you are waiting further developments of your 
~special experiments /—That is so. 

12575. Have you considered whether it would be 
desirab!e to treat the trade refuse by itself alone, 
separate from the rest of your sewage ?—~Mr. Johnson.) 
I have given considerable time to that, and my opinion 
-—of course, I can only speak my own opinion—is 
that it is inadvisable to attempt to treat the trade 
refuse alone, unless it is of so small a quantity that 
it might be treated by evaporation. hat 8 

12576. That is to’ say that, in your opinion, it 1s 
undesirable to apply iy separate method to the trade 
refuse of any kind ?—I think so; I think it is the duty 
‘of the municipality to accept it under conditions. 

12577. Yes, but the point is, treating the trade 
_tefuse by itself with this or that method, and Coen 
‘the trade refuse after it is mixed with the sewage ?—I 
think it is better to treat the whole of the sewage mixed. 

. Then are you satisfied with the present con- 

Séition: of the law ab to the relations of manaleeiursts 

and local authorities in the disposal of trade Sieh te 

‘It would be very difficult for me to say how the law 

should be altered, and still more difficult for anyone 

to say how it should be put into at, ait se 

- But are vou satisfied with it as it 1s at present ! 

Wall, if the er aicidalitr had power to lay a ey 

“rate on mantfacturers who put in the polluting Tiqui ’ 
T think that would cover everything that we require. 


but that it was in a satisfactory 
treatment /—We think it is quite 
acid as by any other precipitant 
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12580. That you think is the essential thing that is 
wanoted, this special rate?—I think that is the only 
solution of the question. I think you cannot make 
each manufacturer treat his own. You would be 
setting up a large number of very small nuisances all 
over the city, and they would be very unsatisfactory 
in the working. 


12581. Your point of view is that instead of making 
each manufacturer bring his refuse in such a condition 
that it may be discharged into the sewer without creat- 
ing difficulty, the local authority should undertake for 
all the manufacturers such preliminary purification, 
and charge the manufacturer for that ?—Yes, after the 
manufacturer has put down, say, a certain settling 
process which does not require very much labour. 

12582. (Ser William Ramsay.) But could you in 
clude all manufacturers. It practically amount to this, 
does it. not, that it is those who discharge grease who 
Sive the trouble, and that all the manufacturers prac- 
tically in Bradford do discharge grease ? 

12583. (Chairman.) Mr. Johnson told us a little 
while ago that this rate would be partly for volume and 
partly for quality ?—Certainly. 

12584. So that the manufacturer who had even a 
very large volume of relatively inocuous trade refuse 
would be charged, relatively, I suppose, little or 
nothing at all ?—That is so. 


12585. But the manufacturer who had even a very 
limited quantity of very noxious refuse would have a 
rate corresponding as far as could be judged to the 
noxious character of his refuse?—Charge his rate 
according to the quality of his effluent as well as accord- 
ing to the quantity. 


12586. And that you think is a solution of the ques- 
tion That is my opinion. ; 

12587. In cases of dispute which may arise between 
the local authority and the manufacturer, are you of 
opinion that those disputes are best settled by ordinary 
courts of law, or do you think there is anything to be 
said in favour of some central tribunal, which should 
be a court of appeal, and give final judgment ?—I do 
not want to multiply the courts of appeal, or the 
number of authorities to which it can be taken step by 
step, and fight a long battle over; I am not sure that 
that would be of any advantage; but I think it would 
be of very great advantage if there was a court em- 
powered by Parliament to decide not only whether 
manufacturers should come into the sewer, but also 
to decide when a local authority makes application for 
land. Parliament does not always decide that wisely, 
but a court which travelled and viewed the land, went 
from county to county, and in some central place held 
an enquiry, I think ought to be final, more especially 
when a local authority requires certain areas of land 
to treat the sewage. 

12588. Then, I gather, you are in favour of such a 
central board, which, in the first instance, should deal 
with cases arising from difficulties between the local 
authorities and the manufacturers, and further that 
that board should have powers with regard to land 
required by local authorities and so on?%—I think the 
latter is most important. 

12589. You think there is a necessity for an appeal 
to a tribunal in such relatively simple process as that? 


—yYes, I think so. In Bradford we make an application - 


to the Local Government Board, and after a very care- 
ful hearing and inspection on the spot the application 
of Bradford was granted, but when we came to have 
that sanction confirmed by Parliament, on account of 
the opposition of the owners we were defeated. Two 
years afterwards, when we came again to Parliament 
the House of Commons cut down the quantity of land 
which the Local Government Board had sanctioned, and 
then the House of Lords threw it out. I think that if 
a travelling committee or a committee perhaps in 
large counties or large centres were given greater 
powers over those things it would be an advantage to 
municipalities. 

12590. (Colonel Harding.) Yours is a great and grow- 
ing borough ?—Yes, it grows. 

12591. Therefore, I take it that new manufactories 
are put down from time to time ?—New manufacturers 
have all to sign an agreement. 

12592. Then, in the case of those new manufacturers 
applying for connection with your sewers you have no 


diffeulty ; you can make your conditions?—We have- 


difficulty even when they have signed the agreement ; 
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the difficulty is to get them to keep the plant in work- 


"ing order. 


12593. Then, in the first instance, you have no 


difficulty ; you can get them to agree to certain con-. 
ditions 7—We have got some of them; we have not got 


all of them. 


12594. But you are in a position legally to make 
your conditions, are you not 1—Yes. 


12595. Your difficulty is in getting the works kept 


up to a certain standard ?—That is so. 


12596. ‘Chen your real difficulty arises from those who 


claim a prescriptive right from long conection with 
your sewers /—That is one of the difficulties. There are 
a good many firms in the wool washing trade who claim 
a prescriptive right, and that right Parliament has 
upheld and called upon us to pay a certain amount 
of money before they forfeit that right. : 

42597. You have to compensate them ?—We have to 
compensate them so much per “ comb.” 


12598. And the nature of the compensation has been 
settled by your Act of 18977—By Act of Parliament, 
yes. 


12599. I was interested to gather from your evidence 
in answer to the Chairman that you think it is really 
practicable for the local authority of Bradford to deal 
wholesale with these trade effluents mixed with the 
sewage ; you think that the thing is practicable ?—Oh, I 


think so, and I think it is an advantage to the health of . 


the town that some trade effluents, such as dyers’ trade 
effluents, which is 9-24ths of the total, should be 
admitted into the town sewers. In cases of very dry 
weather there is always a continuous flow of an acid 
effluent which would clear out any decomposing matter 
im the domestic sewer, and I think that tends to make 
the health of the city better. I think our death rate 
proves that. 


12600. Then your view is that it is advisable, speak- 
ing generally, for the local authority to facilitate the 


reception of trade effluents into the sewers, subject, in ~ 


some cases, to conditions ?—Yes, if there is an effluent 
which is very bad the local Authority should have power 
to call upon the pollutor to give some treatment to I( 
first, but taking it as a general rule, I think it is an 
advantage to treat the whole of the mixed sewage, and 
I think it is the duty of the municipality to admit trade 
effluents. 


12601. And you do not foresee 1 at if ib were pos- 
sible to have in Bradford separate trade sewers, the 
treatment of trade effluents would be more easy by 
themselves than mixed with the sewage?—I do not 
think so; I think it would be almost impossible for a 
place like Bradford to have separate sewers. 


12602. The cost would be too great ?—Bradiord is a 
very large area, and you see from the marks on that 
map (exhibiting map) that the different manufactories 
are situated all in different parts of the city, three to 
four miles away from the centre. 


12603. But even if it could be done, you think there 
would be no advantage in doing it, because you can 
equally well treat the mixture as the trade effluents by 
themselves ?—That is my opinion; I do not think that 
the wool-combers’ effluent alone could be treated by 
itself, excepting by a process of evaporation; it would 
have to be mixed with the other kind of sewage to treat 
it by any other method except by evaporation. 


12604. Are you able to tell the Commission how soon 
you will be able to deal with the whole of your normal 
flow by this sulphuric acid treatment that. you have 
told us about 2—We had hoped to have been in that posi- 
tion four or five months ago, but delays over which the 
Bradford Corporation has had no control, that is the 
manufacture of certain pipes, has delayed it until about 
the present time. We hope very shortly to be in a 
position to give a 50 per cent. treatment to the whole 
of the sewage of Bradford. 


12605. Within what period—within a month ?—Oh, 
less than a month; we are only waiting for the pipes ; 
everything else is ready, and they were sent off last 
Thursday. i 

12606. Have you plant by which you will be able.to 
deal with your sludge experimentally before ?—-We have 
four methods of dealing with our sludge, or rather three 
methods.: We have one method which takes 50 tons a 
day for the purpose of extracting grease; we have an- 
other method which will press perhaps 100 tons a day, 
and that pressed cake will have to be removed on to 
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the land, and then we have two large places where w» 
intend to put the liquid sludge untreated. 


12607. But you will be able, will you, to produce this 
sludge and deal with it by one or other method 7—We 
shall dispose of it in those three ways. i 


12608. So that your plant will be able to deal with 
the whole of the normal flow of Bradford ?—Yes. 


12609. To the extent of the first purification ’—To 
the extent of the first purification. 


12610. (Chairman.) We shall all be interested now to 
learn from Mr. Garfield what was the effect of the 
treatment on the condition of the sewage ?—Mr. Gar- 
field in a few weeks time will be able to put before 
you many very interesting matters, especially with 
regard to the extraction of the grease, which I venture 
to say is one of the most important that has been 
undertaken by any municipality yet in England. 

12611. (Colonel Harding.) The question that was put 
to Mr. Garfield was as to the effect and the condition 
of the effluent from sulphuric acid settlement ; whether 
that effluent was not too acid to be dealt with on bacteria 
beds; is he able to answer us that now?—(Mr. Garfield.) 
T could answer it provisionally. The effluent from the 
sulphuric acid precipitation is exceedingly acid. 

12612. (Chairman.) What amount of acidity, what 
are the limits within which it has varied ?—It has gone 
up from three grains per gallon to more than 18. I 
am not quite sure of the last figure, but it was more 
than 18 grains per gallon of sulphuric acid. I have 
been applying that to a filter bed, to a bacteria bed, 
and to my surprise with very fair results. 

12613. What kind of batteria bed is it—is it a con- 
tinuous filter?—It is an intermittent sprinkling, not 
a contact bed, an open bacteria bed. 


12614. (Sir William Ramsay.) Whitaker ?—Well, it 
is simply an ordinary sprinkler, not Whitaker—tne. 
material. 


12615. (Chairman.) And what has the result been so 
far?—The result has been quite different to what I 
expected, the acidity of the effluent does not appear 
to have interfered in the way one would have expcted 
with the final effluent. I am now sending samples for 
the purpose of bacteriological examination to the bac- 
teriologists of the Royal Commission. 

12616. How long has this experiment been going on? 
—The filter has been receiving the acid effluent since 
April. 

12617. And what is the chemical result—do you pass 
it through more than one bed?—Through only one bed, 
sir. 


12618. What is the character of the effluent from that 
bed?—The oxygen absorbed is reduced very much in- 
deed. I can give you rough figures, I have not exact 
figures: Oxygen absorbed in the crude sewage was 
about 15 grains per gallon; in the tank effluent it was 
reduced to about 6 grains per gallon; the final filter 
effluent reduced it to a little more than 1 grain per 
gallon. The albuminoid ammonia was reduced in not 
quite so large a proportion. 

12619. (Colonel Harding.) Do you remember the solids 
in suspension from your tank effluent ?—The last time it 
was 6 grains per gallon. That was dealing with a flow 
of 3,000,000 gallons per day. ; 

12620. (Chairman.) Could you determine the nitrates 
in your effluent?—No, sir; unfortunately the chemist 
has omitted the nitrates. In April they became very 
low indeed. I am now having a special investigation 
made into the question of nitrates and nitrites. 

12621. They began low when you began to use this 
acid liquid, do you mean? The nitrates were low in 
April ?—The nitrates. were low when we began, after we 
had used sulphuric acid a short time. 


12622. You determined the nitrates then, and you 
found them very low indeed in the effluent from the 
bacteria bed ?—That is so. é 

12623. (Mr. Power.) Compared with what they were 
before you began to use this material ?—Yes. 

12624. (Chairman.) These are old beds which had been 
used for some time before?—They were. 


12625. They were matured beds —They were matured 
beda. 


12626. If they were not, you would not expect 
nitrates at first—not for some weeks ?7—No. 


12627. (Major-General Carey-) Is the sewage treated 
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in open septic tanks before it is discharged on to the 
beds?—No, it is treated in ordinary tanks—open pre- 
cipitation tanks. 


- 12628. (Sir William Ramsay.) With what ?—With 
sulphuric acid, and the effluent has to go through a 
pump on to the bacteria beds, but the time from the 
tank to the bacteria bed is very short indeed. 


12629. You give it some sort of filtration before put- 
ting it on the beds?—None whatever. 


12630. But is the object not to recover grease; is 
‘the object of adding sulphuric acid not to crack grease, 
as itis called ?—The object of the sulphuric acid is to 
precipitate the sewage, to get a partial purification, 50 
per cent. or 60 per cent. 
_ 12631. But does not that purification consist largely 
of separating the grease?—The object is to. get the 
grease into sludge. 


12632. (Chairman.) Haye you any bacteriological re- 
sults at all; have there been any bacteriological examina- 
tions of your bacteria beds during this acid treatment ?— 
I have sent about 12 samples, I think, to your bac- 
teriologist, Dr. Houston. 


12633. (Mr. Power.) And before you commenced it, 
under the old conditions, have you bacteriological analy- 
ses of the results?—No, we have not. 


12634. You can give us the comparative chemical re- 
sults before and after, but not the bacteriological >— 
Not the bacteriological, no. 


12635. (Major-General Carey.) Tf this experiment were 
successful, would the Corporation be prepared to carry 
it out for the whole of the sewage in the borough ?— 
Sulphuric acid precipitation. pine 

12636. And bacterial treatment ?—Well, we have not 
sufficient room to carry it out; it is a very slow process, 
bacterial treatment. 


12637. You mean at Frizinghall?—At Frizinghall. 


12638. Have they any intention of going beyond 
_ Frizinghall just now ?—We have not asked to go be- 
yond Frizinghall at the present time. 


12639. I thought there was some land that belonged 

_ to you on the other side ?—It is a small quantity of land 

and very low lying; it is not land upon which we could 

commence to construct works. (The Mayor of Brad- 
ford.) The Lords threw out the Bill. 


12640. I thought you had acquired a considerable 
quantity of land adjoining that other?—(Mr. Gar- 
field.) It is land which would be useful, but not land 
upon which we could commence to carry out a per- 
manent scheme; it is part of the lowest land in the 
valley. 

12641. (Colonel Harding.) In the event of your find- 

ing, Mr. Garfield, that the acidity did prejudice the 
further treatment, would it be a very serious expense 
for you to neutralise the effluent before it passed on to 
the beds?—I anticipate some difficulty in that from 
passing effluents treated by sulphuric acid on to land, 
but I am not able to give you any figures. 

12642. (Chairman.) Where would the difficulty be P— 
In getting a second precipitation. 

12643. Do you need the second precipitation—I mean, 

_ you only want to neutralise it, or at all events, to re- 
duce the acidity ?—In neutralising it we should get a 


second precipitation in the operation of neutralising it. - 


12644. (Colonel Harding.) It is chemically quite prac- 
ticable’; it is a mere question of finance, is it not P— 
Well, there are certain mechanical difficulties in getting 
precipitation of the particles in suspension. I anticipate 
there will be very great difficulty in precipitation ; I 

am not able to speak with any decided authority on 
that point. . 

12645. (Chairman.) I gather that there are a good 
many things held in solution by the sulphuric acid 
which would be precipitated on neutralisation /—Yes, 
if the effluent is neutralised by lime, for example, it 
becomes opaque and very muddy. 


12646. I do not know, Mr. Mayor, if you have any 
views that you would like to put before us as to the 
system now being carried on at Bradford ?—(Mayor 
of Bradford.) None, except those expressed by Mr. 
Johnson. J quite agree with the views he has ex- 
pressed. I think we may fairly ask manufacturers to 
Join together, and perhaps compel them to make a 
Separate sewage system for their trade refuse, but I 
’am afraid if we did so we should drive them away to 
other localities, and that we cannot afford. 
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12647. As far as I understand Mr. Johnson’s posi- 
tion, it is this, that he thinks that the trade refuse, as 
a whole, may be better treated when mixed with the 
sewage than when treated separately, and that it might 
be done best, naturally under those circumstances, by 
the Corporation, who would charge the manufacturers 
according to the amount of trouble they have caused, 
in proportion’/—(Mr. Johnson.) That is so, but there 
may be certain exceptions. 


12648.-In certain cases you think that some prelim- 
inary treatment might be carried on at the individual 
works before it is discharged into the sewers ?—Yes, 
and that would have the effect of lowering the charge 
that has been made against them. (Mayor of Brad- 
ford.) There is a firm at Bradford who do so separate 
the treatment, and some of them do with considerable 
profit to themselves. 

12649. I mean really you wish to charge against the 
manufacturer only the cost to which you yourselves 
have been driven in treating the sewage owing to the 
mixture with his refuse ?—(Mr. Johnson.) A part of the 
additional cost.. Qf course, if the, manufacturer put 
down a plant, and took out a large quantity of the 
impurities, he would pay a very much smaller special 
rate, but if he allowed it to go in a crude state, he 
would be charged a very much higher rate, and it may 
perhaps pay him to reduce his impurities, because we 
might by that means get at the man who does nothing 
at all. 

12650. You would leave it freely open to the man 
himself to find which was to his advantage ?—Certainly, 
many of them are not able to do anything at all ; these 
people ought to be put on a different footing to those 
who do all that they can. 


12651. That is only dependent, is it not, upon the 
view that the trade refuse can be, as you think, better 
treated after mixture with the sewage than by itself? 


—Well, I should say that in 99 cases out of a 100 it can. 


be treated mixed; there may be an isolated case here 
and there, even the wool washers’ effluent. 


12652. That is assisted by the fact that in many 
cases the different forms 
neutralise each other ?—yYes. 


with powers to judge for themselves on the locality, 
and the necessities of the locality. Bradford’s treat- 
ment in the House of Lords and the House of Commons 
respectively has been extremely cruel and extremely 
expensive. I think that would have been obviated if 


of refuse, so to speak,. 
(Mayor of Bradford.). 
. I should like to accentuate what has been stated in. 
support of the appointment of a travelling committee, . 
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we could have put our case in situ before a responsible ~ | 


committee. 

12652*. (Colonel Harding.) Just one question, Mr. 
Mayor, in order to enable the’Commission to appre- 
ciate the gravity of the problem that you have to deal 
with at Bradford, both with regard to yourselves and 
to those who are lower down the stream. I suppose 


all the effluents from various works pass ultimately 


into the Aire, do they not?—That is so. There is 
some slight exception, in our newly acquired districts, 
in the neighbourhood of Tong; if you remember, I 
think some of, those got into the North Bierley; the 
Spen Valley—Spen Beck, which is equally offensive. 
- 12653. Mainly they flow into the Aire ?—Yes, 


12654. And the condition of the Aire above the con- 
fluence of the Bradford Beck with the Aire is rela- 
tively good ’—Relatively good. 


12655. And below that confluence, especially after the 
Aire has travelled several miles, the condition of things 
is exceedingly bad ’—We freely admit that. 


12656. And the urgency of something being done 


5S 5 


is acknowledged on all hands ?—Absolutely. 


12657. You tell the Commission that you are able - 
to see your way to treating by sulphuric acid the whole . 


of your sewage in such a way as to produce a first 
process purification of about 50 per cent., and that 
within a very short time ?—That is so. 
Either by sulphuric acid or by some other process ;. 
by @ process we propose to extract 50 per cent. of the: 
impurities. 

12658. The Commission will be greatly interested to 
hear Mr. Garfield at a later date, whether he finds that 
effluent after your sulphuric acid process is capable cf 
treatment on land or in bacterial beds, that very im- 
portant part in. the future of your scheme ?—That.is 
a matter we are watching very carefully, and have done 
during the greater. part of this year. We have taken 
a great deal of information, and Mr. Garfield will be 
able to lay it before you at another ‘time. 


L 


(Mr. Johnson.) - 


Mr.'h: A. 
Brotherton, 
M.P. 
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Mr, E. A. Broruerton, M.P., called in; ana Examined. 


12659. (Chairman.) You are the chairman ana 
managing director of Messrs. Brotherton and Co., 
Limited, and I think you are willing to give us some 
evidence relative to the quantity, character, and mode 
of treatment of the effluent discharged.from your works 
into the public sewer ?—Yes. 


12660. You have sent in a statement, which we may 
take as read ?—Yes, sir. 


Leeds. 


The quantity of ammoniacal liquor produced at the 
several gas works of the Leeds Corporation amounts to 
about 9,000,000 gallons per annum. The whole of this 
quantity is delivered to the works of my firm, which 
are adjacent to one of the gas works, and where it is 
treated to recover the ammonia which it contains to. the 
extent of about 2 per cent. 


The rate of treatment averages about 50,000 gallons 
per day of 24 hours for 180 days per annum, during 
which the plant is at work. This quantity is increased 
to probably 57,000 gallons by the condensation of the 
steam used in the treatment, and this will represent 
the total quantity discharged into the Corporation 
sewers during each of the days referred to. 

The liquor as it leaves the distilling plant contains a 
fair amount of lime in suspension, approximating to 400 
grains per gallon, but this is settled out by causing the 
liquor to pass through a series of settling tanks, and so 
efficiently is this done, that the effluent as discharged 
into the sewer contains only -01 per cent. of total solids 
in suspension, equal to 7 grains \per gallon. The tem- 
perature also at the same time is brought down below 


‘that required by the Act (110°F.). 


The settling apparatus consists of iron tanks, and also 
bricked pits, giving a total of about 3,600 square feet 
surface area, and a holding capacity of about 160 tons of 
water, 

The character of the effluent may be judged from the 
following analysis : — 


Grms. per 100 ¢.c. 


Water - . - - - 7" -. . 97°786 
‘Calcium Thio-Sulphate (Ca. 8, O) - 0072 
if Sulphocyanide (Ca. (C.N.S.) ») 0°250 

x Chloride (Ca. Cl) - as oe we 0°838 

< Ferrocyanide (Ca. »Fe Cy Ny) - 0°020 

4 Sulphate (Ca. S Oy) - : Trace 
Liye Oxide (Ca. O) - - : 0137 
Tarry matter and combined water . 0°897 
100°000 





The sample was filtered before being analysed, to re- 
move the solids in suspension. The sediment thus re- 
moved amounted to -01 per cent. (7 grains per gallon), 
and consisted of carbonate of lime. 


The colour of the effluent is of a somewhat dark amber, 
and shows an alkalinity calculated equal to 235 grains 
of caustic soda per gallon, mainly due, of course, to 
the lime used in the treatment of the liquor. 


The dry weather sewage of Leeds is stated to be 
about 16,000,000 gallons per 24 hours. The effluent 
from the distillation works would therefore represent 


about °35 per cent. of the total on the days when the 


process was at work. 


Some few months ago the Corporation alleged that 
‘the effluent was precipitating the domestic sewage and 
blocking the comparatively small sewer into which it was 
being discharged, and we were required to construct a 
long drain so as to deliver it into the main sewer, where 
no such complaint could be made against it. This work 
was duly carried out at considerable cost to ourselves, 
and matters have since gone on satisfactorily. 


Wakefield. 


In the’ case of the ammonia, works at Wakefield, the 
quantity of the effluent discharged would amount to 
about 29,000 gallons per day during each of the 14/ 
days the plant.is. at work. 

The dry weather flow of sewage at Wakefield is stated 
to be about 2,250,000 gallons per 24 hours, so that if the 
‘whole of the effluent from the gas liquor works was 
allowed to enter one sewers, it would represent 1°3 per 
cent. of the total. But this is by no means the case 
because the settling out of the lime is performed in 
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lagoons and channels constructed in a large ope= field, 
and in its course through these, the lime solids, are de- 
posited, and the liquor percolates the ground to such 
an extent, that practically none finds its way into the 
sewers. 


The character of the clear liquid is very similar to 
that described under Leeds, 


There is little difficulty in separating out the solids 
in the manner described, and, given sufficient space, 
I do not see any hardship in requiring manufacturers 
engaged in similar processes to remove the solids before 
discharging into the sewer. 


12661. Perhaps I may proceed to ask you some very 
general questions as to your views, and in the first 
place, as to the admission of manufacturers refuse 
into sewers. Have you any distinct views about that ; 
T mean as to whether it should be admitted, or as to 
whether there should be any restrictions, or as to what 
regulations are desirable, because I imagine you speak 
from the point of view of the manufacturer, do you 
not ?—-No; I would hardly like to say that. ‘What I 
would say is this: I would speak from as general a 
standpoint as possible, although 1 am a manufacturer. , 


12662. Really the point is, I think, is it desirable in 
the first. instance that. manufacturers’ refuse should be 
admitted into the town sewage, or, where practicable, 
should be treated separately?—i do not think 1t is 
desirable for manufacturers to be able to compel the 
local authorities to admit their effluent, if it can be 
shown that the effluent is detrimental to the general 
community. J; 

12663. It is a matter of degree, is it not, that sewage, 
whether manufacturers’ refuse or not, can be treated 
in a certain definite way? Does the admission of 
refuse in a certain quantity or of a certain quality 
interfere with that treatment ?—Yes. t Braet 

12664. Well, we have had proposals on the one hand 
that the refuse should be treated in such a way that 
it would not interfere with the general treatment of 
the sewage before it is admitted into the sewer; on 
the other hand, an opinion has been expressed that 
it is best that the refuse should be admitted into the 
sewer and treated with the rest of the sewage, and that 
the manufacturer should be charged for the extra cost 
which is thrown upon the authorities in so treating 
their sewage?—Well, to answer the question im a 
general way, I am certainly of opinion that manu- 
facturers ought to be under the obligation of treating 
the effluent themselves, and not to be able to throw 
the onus of it on the local authorities. I could 
imagine, in cases where the onus was thrown upon — 
the local authorities, considerable complications would 
arise as to what the cost of treating the effluent would 
be. In my opinion, in a general way it might be said 
that manufacturers should not turn anything out into 
the sewers which is detrimental to the fair treatment 
of the sewage. hid 

12665. And is it your opinion that it would be not 
unfair to insist that the several manufacturers should 
so manipulate their refuse as to bring it, before it is 
discharged into the sewers, into such a condition as 
would not materially interfere with the ordinary treat- 
ment of the sewage?—That is the principle I would 
strongly recommend. I would say this, as to any 
unfairness, that it ,would be unfair were the manu- 
facturers compelled to treat it without giving them 
reasonable time, or compelled to do it without taking” 
into account their exact position. 


12666. The latter is of very great importance, is it 
not ?—It is, sir. 

12667. I mean it is comparatively easy for certain 
manufacturers under certain circumstances, with abun- 
dance of land, and so on—abundance of room; they 
can put up this or that installation without any great 
difficulty, and so act upon their refuse as to render it 
relatively innocuous. An. old manufactory in the 
middle of a crowded city is placed under very different 
circumstances ?—My works are under the Alkali Act 
of 1881, and when the Act came into force the best avail- 
able means were to be taken. I think that was found 
to work very well, The Alkali Act is worked under a 
central authority. We have no local inspectors; we 
have, district inspectors, but they are directed from 
Whitehall, and by having inspectors of that class, men 
who are able to appreciate the circumstances of each 


' 
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manufacturer, men who know what the best available 
means are, manufacturers, I think, under that Act have 
not been found to suffer; and something similar might 
be contemplated with regard to sewage. 


12668. That is to say, you would advocate some such 
system beimg introduced. with regard to trade refuse 
in sewage as obtains with regard to the Alkali Act? 
—Yes ; I would certainly, both with regard to the best 
available means. 


12669: And with regard to the authority for deter- 
mining what -are the best available means ?—Yes. 


12670. Did you look at our interim report, in which 
it is suggested that there should be a central tribunal ? 
—I am sorry I have not seen that. 


12671, A kind of Government Rivers Board ; a cen- 
tral tribunal, to whom all these various disputes might 
be referred, who would have the necessary technical 
appliances, technical knowledge, and so on; men 
possessing technical knowledge, so as to be able to 
formulate a system. That, I imagine, is what you think 
coincides with your opinion ?—Quite so; the creation 
of such a central authority would strongly recommend 
itself to me. It would be undesirable for manufac- 
turers to be under local inspectors ; when it came ‘to 
cases of dispute, they would not have sufficient expe- 
rience—the local inspectors—in many. cases, and they 
might be subject to local influences, which would. be 
very undesirable. 

12672. On the other hand, knowledge of the local 
circumstances is essential.in coming to a decision on 
these points, but that could easily be obtained by 
such a tribunal ?—I quite think so. 


12673. With regard to the cost of such treatment 
as was necessary, of course, where the manufacturer 
himself treats his refuse in such a way that it can be 
discharged’ into the sewer without detriment to the 
general treatment of the sewage, the question is solved ; 
but where he is unable to do more than a preliminary 
treatment,’ and perhaps is not able even to do that, 
and where the discharge of his refuse does not entail 
a greater cost upon the local authority in! their treat- 
ment of the general sewage, is it your opinion that the 
local authority would be justified, in that case, in in- 
sisting upon a special rate on the manufacturers /— 
I think the local authority would be quite justified in 
insisting upon the manufacturer bearing his fair bur- 
den of the extra cost entailed in treating his effluent. 


12674. Then, speaking generally, I suppose we may 


say that it is your opinion that if there were 
such a central authority which, with adequate 
knowledge, could determine conflicting cases and 
with power of the local authority to insist 


upon a special payment in the case where they had to 
incur extra cost in order to treat the general sewage, 
that the refuse question might be settled ?—Well, 
sir, there might be cases in which it would be impos- 
sible for the local authorities to admit the effluent 
from certain works ; it would be so much to the detri- 
ment of the sewers that it would be impossible to 
admit them. 
12675. You mean cases in which no treatment on 
the part of the manufacturers would bring their refuse 
in such a condition that it might safely be discharged 
into the sewer without detriment to the general sewage ? 
—No; I do not conceive that, but I do conceive that 
there may be works where there is insufficient space 
for treating, and the effluent might be run into the 
sewers and do great damage. In such cases. as those 
I would go so far as to prevent the manufacturer from 
proceeding with his trade. . 
12676. (Colonel Harding.) And that would really stop 
that particular trade?—If the manufacturer. could 
nos carry on his trade owing to his surrounding cir- 
cumstances, I think his trade would have of necessity 
to stop... 
“(Charrman.) But that trade might be a very valuable 
trade, and valuable to the locality as well. 
12677 (Colonel Harding.) Take the case of your own 
trade at Leeds; suppose, for instance, the Corpora- 
tion, of Leeds were to say and to maintain the posi- 
tion that they would ‘not allow you to continue to turn 
your effluent into their sewers ; what could you do; 
would you: have to evaporate it only or give up the 
works, or what?—Well, that is assuming that I 
should not make it in such a condition as they could 
accept it. 
(Chairman.) But is not that really a very exceptional 
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case; I mean, is it not a theoretical case that the 
trade refuse cannot be so treated, that when admitted 
into the general sewage it can be treated with the rest 
of the sewage ?—Most exceptional, I should say. 

12678. And theoretical almost?—And _ theoretical 
almost. 


12079. Theoretical, because what it means is. this, 
that the manufacturer must adopt unusuai methods, 
and must find out new methods tor so treating his re- 
tuse, that 1t shail be delivered into the sewage under 
such conditions as will not intertere with the general 
treatment ot the sewage /—I could not imagine any 
chemical manufacturer who would be unable to treat 
his effluent in such a manner, providing he had time 
and was not unduly pressed; providing he had time 
and. reasonable facilities, 1 could not imagine any 
manufacturer who could not discharge the eluent m 
a manner that would be satisfactory to the local au- 
therities. 

12680. (Major-General Carey.) Take the case of 
Bradford, for instance, where they have to deal with a 
large amount of grease in the’ wool scouring, would it 


not be difficult, do you think, for an individual mann-: 


facturer to treat his trade refuse to such an extent 
that-he would produce it free, or to a great extent 
free from grease, and then hand it over to the authority ? 
—The manufacturer would have difficulties, but I do 
not think they would be insurmountable. 1f he knew 
he had to do it within a certain period, if he had the 
way indicated to him how. to do it, 1 think you would 
find the manufacturer would fall into line. 


12681. (Chairman.) It is extremely improbable, ts 
it not, that’ the cost which would be thrown upon him 
of treating his refuse would be so great as to inter- 
fere with the profits of. his trade ?-—It would be ex- 
tremely improbable, with a’ proviso, that reasonable 
time were given to him to make such alterations ‘or 
adcpt such means as were essential. 


12682. I’ do not know whether there are any other 
points that you would like to bring before us. For in- 
stance, I do net. know what ‘your experieiice 13s, 
what are the ordinary difficulties that the mauufae- 
turer meets with in. dealing ‘with local authorities — 
Well, speaking for myself, | have not found that they 
have been at all unreasonable, when they have been 
met in a proper spirit. 

12683. So far as the evidence has gone before us at 
the present time, there are two great difficulties 


which the local authorities meet with in regard to trade 
refuse; one, and perhaps the most prominent one, 1s: 


the irregularity of the flow, that a manufacturer will 


be at one moment discharging very little into the- 


sewer, and then he will discharge thewhole of his refuse 
within a very limited time into the sewer. 
one difficulty. I suppose that can always be met, 


or can be met at all events in the vast majority of 


cases by storage tanks, which would permit the flow 


to be more or less continuous ?—I should say, if the- 
sewage » 


intermittent quantities are detrimental to 
treatment, the manufacturer may reasonably be called 
upon to regulate his flow. 


12684. As matter of fact it is very detrimental,. 


the fact that you get a large quantity at one 
time, and when, for instance, you are treating the 


sewage in a definite way, which, on the supposition that. 


the sewage has a certain average composition, a large 


manufacturer sends in a very large quantity of refuse. 
totally alters the character of the sewage in a very short. 


time ?—Yes. 


. 12685. And upsets the arrangements which were 
made for the ordinary sewage ?—Yes. ! 


12686: That is one difficulty; the other is the nature: 
of the refuse, some refuse being more detrimental than 
others. Well, that has to be met on the one hand by 
special treatment by the manufacturers before the 
refuse is admitted into the town sewage ?—I would re- 
commend that the manufacturer be called upon duly 
to discharge the effluent in such a manner as it can 
be reasonably treated. 


-12687.. Ido not know whether the question of riparian 
rights has ever come before you with regard, to re- 


moving water from’a stream:for manufacturing pur? 


poses, and the duty of discharging it, back into, the 
stream ?—Yes, I have to discharge it back, and, I 
understand, that it is obligatory on me, and I do nos 
object to it. 

12688. It seems to me to be essential, or else the 
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character of the streams would alter altogether ?—I 
quite agree with that. 

12689. (Colonel Harding.) You think then, that it 
is quite reasonable that manufacturers should be 
ealled upon to carry out certain conditions before the 
authority receives his effluent?—I do. 


12690. And from your own experience, you think 
that, speaking generally, it is practicable for him to 
carry out those conditions without ruin to his busi- 
ness >—Yes, I would, as I say, make it a condition that 
the manufacturer is only called upon, any way for the 
first two years, to use the best practicable means. 


12691. Yes, we do not want theoretical purity, we 
merely want him to carry out what is possible to be 
carried out, so as not to prejudice the treatment of 
the sewage. 

(Chairman.) That is a most important point—that the 
manufacturers should be allowed time in order to make 
the necessary arrangements. 

12692. (Colonel Harding.) The interest of your evi- 
dence seems to me to be this, that authorities, for 
the most part, have laid it down that one of the main 
things they are to ask the manufacturer to do is 
to settle solids. Now, in your case, you have been 
turning into the Leeds sewers an efiluent which is 
fairly clear, but that effluent has been found to 
be very objectionable, because it caused a precipitation 
in the mixture in the sewer into which it flows, 
so that you see mere settlement of solids in this-case 
was insufficient. The character of the clear effluent 
itself, was such, as to cause rapid sedimentation in 
the small sewer, and in your evidence, you tell us that 
you have been compelled by the local authority at 
Leeds to go to some expense, or to share the expense, 
of going to a larger sewer?—No; I think we bore the 
whole expense. 


12695. At any rate you were put to considerable ex- 
pense in carrying your effluent into a larger sewer ?— 
Yes. 

12694. Where on account of greater flow of domestic 
sewage these evil results did not arise ?—Yes. 


12695. It may be therefore necessary in some cases 


““» call upon a manufacturer, not only to settle solids 
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but to alter the chemical composition of a clear efflu- 
ent, so as not to bring about inconvenient results in 
the sewer ?—That is true, yes. 


12696. I may take it, of course, that you have been 
able to carry out what has been asked of you by the 
Corporation of Leeds, without serious interference 
with the profits of your business?—Yes, the expense 
was putting down a new sewer, instead of using the 
small one which was available before. bias 


12697. It is a great advantage for a manufacturer to 
have his effluent received into the sewer ?—Decidedly. 


12698. In: your case it would put you to very grave 
inconvenience if it were not received into the sewer? 
——Very. 

12699. It seems to you that local authorities ought 
to have the necessary powers to exact from the manu- 
facturers reasonable conditions?—I think that is ex- 
actly the position. 

12700. (Major-General Carey.) Whether a trade re- 
fuse is going to be admitted into the sewers from a new 
manufactory, or whether any trade refuse is already 
admitted into the sewers by prescription, that 
the local authority should have the power to say: 
“You must treat your trade refuse before we can con- 
tinue to allow it to be taken into the sewers?”—I am 
quite of that opinion. Of course, with the proviso, I 
have already mentioned that they only exact what is 
practicable or considered practicable, not by their 
own officer alone, but by a central authority who would 
be capable to see the position from a more genera? 
standpoint. 

12701. The other alternative would be for the autho- 
rity to say to the manufacturer whose trade refuse was 
already admitted into the sewers: “ We will continue 
to admit it, provided that you will pay some extra 
rate for our cost of treating your trade refuse? ”—Cer- 
tainly, if there can be an agreement between the manu- 
facturers and the local authority, no reference would 
be required to the central authority. In the case of 
disagreement, the central authority would be there 
to have their services available. I would not say that 
a manufacturer should compel the local authorities 
to take the effluent, unless the effluent was of such a 
nature as they were willing to take. 
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12702. (Chairman.) You are a Fellow of the Institute 
of Chemistry, a Fellow of the Cnemicai Society, and 
Vice-President of the London Chamber of Commerce? 
—Yes, sir. 

12705. And you are a chemical manufacturer ?—Yes ; 
my firm has been in existence for 105 years. 


12704. Your manufacture has brought you into con- 
tact with this question of the disposal of your refuse? 
—Our own experience is limited to draining into the 
Lea, and, although the sanitary authorities have re- 
duced the Lea into a condition which it is rather diffi- 
cult to pollute, we, of course, have to take care that 
we do not add to the already terrible condition of it. 
That is our own experiencé But in connection with 
the Institute of Chemistry and in other ways, I am 
constantly brought into contact with manufacturers, 
and I know both the experience of manufacturers in my 
own neighbourhood, and, to a certain extent, of those 
in other neighbourhouds. 


12705. You are speaking rather of what you know 
from the experience ‘of others?—Our experience, as I 
say, is contined to purification for river pollution, 
though the cases run on all fours. 


12706. Is the effluent that you discharge into the Lea 
large in volume?—It is comparatively very small in 
volume. 


12707. How much roughly ?—Perhaps 2,000 or 3,000 


gallons a day. 


12708. And what are the chief constituents ?—There 
is a certain amount of organic matter from citric acid 
and quinine, and so forth. 


12709. Is the reaction prominently acid or alkaline” 
—They neutralise one another, and, after settling well 
it has been tested by the Commissioners, and they 
found nothing to object to in it. 


12710. No large amount of solid matter in it?—No 
solid matter in it. 
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- 12711. It is in solution ?—Any solid matter is settled 
and dealt with in that way. 


~ 12712. Before it is discharged into the river ?—Yes, 
sir. 


12713. So that you discharge into the Lea a fairly 
clear, neutral fluid ?Yes. 


' 12714. With a small quantity of organic matter in 
solution ?—With a small quantity of organic matter in 
solution, yes. 


12715. Then, your experience with the position of 
other manufacturers has led you to views as to whether 
the existing law is adequate with reference to the posi- 
tion and rights of manufacturers and local authorities 
respectively ?—The question appears to be exceedingly 
obscure to the minds of most manufacturers. I 
might say in the neighbourhood of London the County 
Council and the local councils make as little ifficulty 
as possible, except in cases where there is anything 
dangerous to the sewers, or noxious to the health of the 
men employed in them ; and therefore I should say that in 
my own district, and in the neighbourhood of London, 
every facility is afforded that ought to be, but it ap- 
pears to be exceedingly doubtful whether a manutac- 
yurer can claim it as of right; whether the enactment 
which allows, I think, that every occupier or owner of 
any premises within the district of a local authority 
‘shall be entitled to cause his drains to empty into the 
sewers of that authority, gives a general power to 
send anything into the drains, does seem uncertain, 
and, of course, it is a most serious matter when there 
is uncertainty for the manufacturer. If, on the one 
hand, he is merely existing on sufferance, his position 
is a most dangerous one, and, on the other hand, if 
he has no rights at all, it renders the position of a 
manufacturer almost impossible in England, except 
ander very special circumstances. 

12716. Then it is chiefly the uncertainty of the law 
rather than any definite regulations laid down by the 
Jaw ?—As far as we can discover, there are no definite 
regulations, except that nothing injurious to the 
‘sewers, or at any excessive rate, should be passed in. 
12717. (Colonel Harding.) Is not that fairly clear ?— 
‘That is perfectly clear. 

12718. The manufacturer is entitled to ask to be 


allowed to connect with the sewer if the sewer is large 


enough, if the matter proposed to be sent down does not 
injure the sewer itself, or prejudice the treatment of the 
sewage ?—That is my own belief, but it appears a great 
many manufacturers are in great doubt about that. 


12719. But that is really what is stated, is it not ?— 
Yes ; but then he causes his drains to empty into the 
sewers. The question is really what the drain means, 
whether it means a drain in the wide sense, or merely 
a drain for house discharge. I shoz'!? think it covered 
the ground ; that is my own impressica very strongly ; 
but then, I am not a lawyer, and I never express a legal 
‘opinion, 

12720. (Chairman.) Are you acquainted with Section 
7, part 4, of the Rivers Pollution Act of 1876 ?—That 
is with regard to rivers pollution? 

12721. Yes ?—When the Act was before the House I 
paid rather special attention to it. ; 

12722. It gives the manufacturer a right to connect 
with the sewers, subject to sertain provisos ?—Then 
that would entirely answer my question. Yes, that cer- 
tainly does. It is clear—perfectly clear. I remember 
the Act as applying to the pollution of rivers ; I studied 
at very carefully, 
before. On those lines, it seems to me that manufac- 
turers have nothing to complain of, because clearly 
they have no right to destroy sewers or poison the 
people that work in them. 

12723. (Colonel Harding.) It must be largely a bar- 
gain in each special case between the manufacturer and 
the local authority, according to the merits of the case? 
—KHExactly so. 

12724. (Chairman.) Which bargain is successfully 
carried out in London and the neighbourhood ?—Yes, 
Of course, there are 


very difficult questions arising. A perfectly innocuous 


effluent may meet another equally innocuous effluent 


and fill the drain with plaster of Paris. | If one fac- 
tory is running chloride of calcium, which is very harm- 
less in itself, into the sewer, and another sulphate of 


soda, equally harmless in itself, there have been cases 
_ where sewers have been actually solid. 


12725. That is to say, whether the effluent is ia- 


but I did not study it on that point: 


nocuous or not must be judged by the result after it 
has been discharged into the sewer?—Or by the con- 
sideration of such possible mixtures. 


12726. I mean that it is not exactly the condition 
of the effluent as it leaves the works, but the effect 
which it produces upon the sewage?—That requires a 
knowledge of what is going on in the whole system of 
the sewage. 


12727. Have you any suggestions to make as to the 
safeguards required to secure that the refuse should be 
delivered in such a way as not to interfere with the 
proper purification of the sewage? I mean there are 
generally two elements there ; one is the uniformity of 
the discharge. There is a great deal of evidence that 
where the discharge is exceedingly intermittent it in- 
terferes very largely with the due purification of the 
sewage. That is one thing. The other thing is the 
sewage containing certain constituents ?—What appears 
to ine about that is that it is very important that it 
should be dealt with by those who have specially 
studied the matter. I think there is a power of appeal 
now given under the London County Conncil General 
Powers Act to the Local Government Board if thers 
is any dispute. I do not know whether it has been 
found necessary to put it in force, but some such power 
certainly should be given. It is a very complicated 
question, and the sanitary advisers of the local autho- 
rity may be very excellent men in their way, but it 
does not at all follow that they grasp all these compli- 
cated matters. The Local Government Board inspectors 
have immense experience, and the alkaliinspectors have 
very ‘special specific knowledge, and it seems 
to me that if it be possible the alkali inspectors should 
have a word about the effluents from factories and report 
upon them. I do not see why what escapes into the 
streams should not be looked after as much as what 
escapes into the air, and that there should be power of 
appeal similar to that under the London County Council 
Act. 


12728. You are in favour, I gather, of there being 
some appeal, some tribunal, such as a_ central 
Government Rivers Board ?—Whether it be to a Rivers 
Board or to some other authority, the more specialised 
the authority is the better, because the question requires 
special knowledge; but it should be a cheap appeal, 
because there is always a great danger of local authorities 
running up costs. It is not their own money that they 
are fighting with, and their legal advisers want to make 
it safe, and so litigation becomes extremely expensive 
unless care is taken to obviate this danger. 


12729. Then I gather you are distinctly in favour 
of such a central tribunal, to which appeal could be 
made without any great expense, in preference to. set- 
tling questions in the ordinary courts of law ?—Most 
decidedly. In the few cases which I have been able to 
watch, I vszanot say I have been impressed with the 
qualificatigns of an average bench of magistrates, or 
even a stipendiary, to decide these questions. He may 
be an admirable lawyer, but he certainly will not be 
a chemist ; in fact, if he is a chemist, he will not be 
a good lawyer, because a man cannot know everything. 


12730. Have you paid any attention to the question 
as to whether or not manufacturers should be required 
to pay a special rate in certain cases on being allowed 
to connect with the sewers ?—I would rather deal with 
that from the breader point of view that manufac- 
turers are rated already with the most extreme severity, 
the system of rating a manufactory being absolutely 
ditferent from that of rating any cther property, and 
they are already paying many times as much rate for 
the real value of their property as anybody else. A 
manufacturer pays on what a_ hypothetical tenant 
would give for his factory and plant, and I only wish 
IT could find the hypothetical tenant. I should be 
most glad to grant him a lease of our factory at the 
rateable value. On the other hand, the cottage pays on 
a very small fraction of the rent to begin with, and 50 per 
cent. is allowed for collection, so that already the 
manufacturer is extremely heavily taxed, most fright- 
fully heavily taxed, and for purposes which, as far as 
he is personaliy concerned, as a rule, he only gets 
a very limited benefit, for the roads, the main roads, 
are all he wants, asa rule. But education—well, it is 
fair that he should pay a share of the education for 
the children of his own workmen, but near London we 
pay for the education of London clerks. The sanita- 
tion is a matter which does not deal with him indi- 
vidually, so already he is paying an immensely large 
preportion of rates for what he gets no immediate 
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benefit, and I think that additional taxation would be a 
most dangerous evil for manufacturers in England. 


12751. Let us consider these two cases: Two firms, 
* A and B, both equally large, both having a corre- 
spondingly extensive plant, and both contributing the 
same amount to the rates. A discharges into the 
sewers a perfectly innocuous effluent, which does not 
disturb the sewage system at all. B wishes ‘to dis- 
charge into the sewers an effluent which wholly upsets 
the, sewage atrangements unless special precautions 
and special treatment is adopted. Is B to pay only 
the same rate as A?’—Probably A pays twice too much 
already. 


12732. Do you think that’ manufacturers are rated 
above their due?—I have compared the rating in Eng- 
land and in France and Belgium and in Germany, and 
the weight on English manufacturers is out of all 
proportion; far the heaviest in Europe. 

12753. Snppose A were refused ; would you refuse A 
only. The point is, would you make a distinction 
between A and B?—Undoubtedly ; if A costs nothing 
to the neighbourhood and B does, he ought to bear it 
to a certain extent ; but it is a vxery different point if 
en effluent is s¢ injurious that it is impossible to admit 
it into the sewers at all. 


12754. Or with special treatment necessitating. ex- 
penditure?’—Under those circumstances, I think the 
expeuse of the special treatment should fall upon the 
manufacturer, but I do not think it should be by way 
of rate. 


12735. (Sir William Ramsay.) That he should do it 
privately ?—That it should be done at his expense 
privately. 


12736. (Chairman.) Anyhow, \it should be done at 
his expense ?—I think so. But if it is distinctly proved 
that it is injurious I should be very. sorry to give the 
power to an authority who may be well qualified in other 
respects, but have not the very specific knowledge to deal 
with this difficult question. 


12737. Well, the tribunal that we were, speaking of, 
having that special knowledge, would be able to judge 
whether this effluent did require. special treatment, 
and could form some estimate as to what the cost of 
that additional treatment would be ?—Then I think the 
special treatment, if possible, should be given to the 
effluent by itself, before it reaches the sewers. 


12738. It would be possible, would it not, that the 
treatment really would be easier. after it was mixed 
with the sewage than before? J mean these chemical 
problems of sewage are very complex, and it is possible 
that the treatment might be really easier after mixture 
with the sewage than before?—It might be; but it 
would be extremely difficult to exactly measure the 
difference after mixing with other matters. The. pro- 
blem would be unsatisfactory, complex; and I am sure 
in many cases it would mean that a burden would be 
thrown on the manufacturer which would be very 
unfair. I do not mean local authorities are worse 
than manufacturers ; but they take care of themselves 
as much as they can, and if the local authority can 
throw the burden on somebody else they will. 


12739. Then, speaking generally, what would you 
say were the main difficulties which occur between the 
manufacturers and the local authorities ?—Of course, 
the difficult cases are those where the effluent is dis- 
tinctly injurious, corrosive, and dangerous, and those 
cases must be dealt with by themselves. The corrosive 
and dangerous effluents I think ought to be treated 
by themselves before they enter the sewers, though it 
is exceedingly difficult to see what the ultimate result 
of some additions would be. A little arsenic would 
probably make the decomposition ‘of the sewage more 
rapid, but a large amount might prevent it decom- 
posing at all. It is a very ticklish question; but as 
a rule, the effluent should be purified, and when 
purified should be admitted to the sdwers with as little 
inconvenience as possible. 


12740. (Sir William Ramsay.) We were shown yes- 
terday, for example, trade effluent which smelt strongly 
of: hydrochloric. acid ’—They that clearly is a highly 
undesirable thing. 


12741. And wasteful on thepart of the manufac: 
turer ?—It is sometimes.» A sovereign at the bottom of 
the sea is not worth much; it costs too much’ to get 
it up again, and you may have an effluent which con- 
tains a valuable substance which it does not pay ‘in 
the least to get out, therefore one cannot always 


assume that that would pay. Probably the manufacturer 
would have to neutralise it with lime, and lose it; but it 
is quite evident that no acid effluent ought to be allowed 
in the sewers. If anything acid goes in, or anything 
strongly alkaline, it is exceedingly bad for the sewer. _ 
12742. (Colonel Harding.) Then. clearly, .whatever 
the condition of the law, it must be a matter of 
ultimate bargain between the local authority and the 
manufacturer if’ the effluent is of a kind which pre- 
judices the sewer or the treatment of the sewage. 
Then do you not agree that it is fair to ask a\manu- 
facturer to carryout some preliminary treatment be- 
fore discharging it, as a condition of receiving it into 
the sewer?—Might I make a distinction? I should 
say it was rather in the old sense of the word a 
querela between the manufacturer and the locak 
authority, and for’ that reason I would Tather have 
someone in the position of a judge, to decide what 
was fair between them. Jf it is merely a question of 
a bargain, the local axcnerity will always drive a hard 
bargain. pit eeu me, ONG ES eee 
12743. Well, not’ necessarily. Many local authori- 
ties realise that it is to their interest to promote the 
trade in their neighbourhood ; but it does appear just 
that they should be able to lay down conditions before 
receiving effluents which appear objectionable to them ? 
--Of course, if there is an appeal to some independent 
authority. Many local authorities have a violent pre- 
judice against manufacturers, 


12744. (Chairman.) You are speaking now from your 
own experience?—f know from my own knowledge 
that many local authorities are extremely averse to 
have factories, from the point of view that they 
damage property ; they’ would rather have residential 
property. I think: there should be some restriction. in 
a case like that as to what can be done, but I do not think 
it should be done by side winds. sj Vas 


12745. (Sir William Ramsay.) What do you call 
side winds ?—Well, I mean if a local authority have 
an objection to factories, which they may have for very 
various reasons, the objection should be honestly stated, 
that the factory ‘was injurious altogether to the neigh- 
bourhood, and not dealt with by making things difficult 
for the factory. ff ‘ 


12746. I think before I came in you expressed an 
opinion in favour of a system somewhat like the alkali 
inspection system applied to this quesion?—Yes:; I 
have spoken of that. Not only my own experience, but 
that, I think, of all the manufacturers I know, is that 
the Government inspection is, I think I may say, always 
satisfactory. The position of a Government inspector— 
the independent position—and his status may not only 
give a weight to what he says, but gives a character to 
his mode of dealing with matters which is so satisfactory 
as compared with that of local authorities that every- 
body is strongly in favour of a Government inspéction 
instead of one by the local authority. it A 


12747. Are you under the Alkali Act?—Yes, I am. 


12748. You find no trouble at all?—We find it a 
very useful thing to have wise advice if there is a 
difficulty. fe. Wid vO 

12749. And you find that there is no trouble in 
dealing with the inspector who will freely tell you 
as man to man what he suggests as the best way 
of getting over the difficulties? —Yes; and” both 
with the Alkali Act and the Factory Act the inspectors 
are wise advisers as well as inspectors. If a factory 
inspector says that machinery is dangerous, I should 
never dream of asking questions, because I’ am certain 
it is. I have perfect confidence in both the ‘factory 
inspectors and ‘the alkali inspectors. I have never 
known of a case which could be considered vexatious. 
or unreasonable ‘interference. FRY Fe 

12750. This point has been pretty frequently put 
to us: Supposing persons similar to alkali inspectors 
were appointed to supervise generally the whole sewage 
scheme of the country, and also the trade effluents, 
such persons cannot take responsibility for advice. 
Let me put a case.’ At present there are’ difficulties, 
for example, between Rivers Boards and’ manufac- 
turers.. The manufacturer says the Rivers Board wants — 
something done. ‘The manufacturers say: “Tell us‘ 
what to do, and we will do it.” The Rivers Board 
declines  responsibility.. _Something must be done. 
Supposing such a case to arise under the Alkali Act; 
in such a case does the alkali inspector advise the 
manufacturer from an official point of view, or, does 


“Oh, yes ; 80 years. 
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he merely say, “You must do something; you may 
take my advice if you like, but you must not hold 
me responsible if it does not work ?—Al]1 the inspector 


is bound to do is to say that there is something amiss. 


_°12751.. What does he actually do t--Well, he will 
actually generally tell you how to avoid it. 


12752. And you do not feel inclined to blame him 
if his suggestions do not come straight?—Oh, no. I 
have not known them not come straight, but I certainly 


would not blame him. 


12753. Because that is the difficulty we have had put 
to us ?—The most you could ask him is that he should 
advise as an adviser, but his official duty is to say a 
thing is, or is not, right, and I think, in the case of 
effluents, he should have a right to prescribe that a cer- 
‘tain thing shall be done, and, the thing being done, 
the position would hold, the bargain would hold till 
there was a fresh inquiry. In case of anything going 
wrong, he'could not be held personally resporisible by 
either party. HY OF 

12754. In Mr. Fletcher’s evidence—he has given us 
évidence—-he pointed out that there was no very great 
troublg in giving advice; -it generally amounted io 
washing the vapours more. The Alkali Act, as you 
know, applies to the escape of noxious vapours. Most 
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of them get washed out. That is a simple matter, com- 
pared with the disposal of trade refuse, which is of the 
most diverse kind. It might necessitate suggestions 
which might or might not prove practicable ?—I think 
that the authority should have power to make sugges- 
tions, and there is where I have rather suggested that 
there should be an appeal to a central authority, as 
to whether those suggestions were necessary. J think 
there would very soon be a mass of experience accumu- 
lated which would settle the question. It generally 
resolves itself into a question of expense. It pays to 
recover fat from soapsuds to a certain extent, and it 
simply is a question of how much is to be allowed to 
escape; and it pays to save strong acid. It is a ques- 
tion of how much is to be allowed to escape, if any ; 
and, with metallic\pollutions in the same way, how 
much can be allowed, and experience, I think, would 
very soon decide. 


12755. Then you think there should be no definite 
standard fixed, but some sort. of elastic phrase used, 
such as the best practicable means ?—Standards would 
ultimately have to be fixed. 


12756. But, to begin with?—But, to begin with, an 
elastic expression would be sufficient. There is, for 
instance, no standard about fencing machinery, but 
experienced factory inspectors can say in an instant 
where the fencing is sufficient or not. 


Mr. C. A. Davis, called; and Examined. 


_» 12757. (Chairman). You are the owner of the Spring- 


field Dyeworks, Greetland?—Yes, sir. . 
12758. You are discharging your refuse into a sewer? 


‘No, sir. 


12759. Not at all?—No, into the stream. 


_. 12760. (Colonel Harding.) What is,the stream ?—The 


Blackburn Brook—a tributary of the Calder. 


12761. (Chairman.) What is about, roughly, the 
‘volume of your discharge in the 24 hours?—From 


100,000 to 110,000 gallons. 


12762. And does it contain many impurities ?—Well, 
it is very highly coloured, you see, being a dye water, 
but nearly all with indigo, and what solid matter we 
have is mostly indigo and Fullers’ earth. 


12703. Is there a large amount of solid matter in sus- 


| pension ?—A fairly large amount. 


12764. Is the reaction of the effluent noticeable at 
all; is it marked either in the acid direction or the 
alkali direction ?—No, I do not think so. Of course, 
we use both, but I think the effluent is fairly neutral. 
12765. You take your waier from the same stream ?— 
No. © 


12766. You have wells of your own?—Yes, 


. 12767.. So that you are under no compulsion to return 


it to the stream ?—No ; not the slightest. 


12768. Is your effluent considered satisfactory ?— 
Well, I do not think it is, for the simple reason that we 
have not yet put down tanks to deal with it, except 
experimentally. ) 


12769. (Colonel Harding.) And, as'a fact, it goes an- 
treated to the stream ?—At present the bulk of it. 


12770. And that is not satisfactory ?—Well, of course 
it is not satisfactory, because we have not treated it yet. 
‘Last year Dr. Wilson and myself and his chemist 
carried out several experiments, upon which this re- 
port of Dr. Wilson bears. That is, with regard to waste 
indigo waters. These were carried out at our place to 


‘sea if it were possible to recover indigo from the 


effluent, and, so far, it has been unsuccessful. 
12771. (Chairman.) What is your position with the 


Rivers Board at present, then P—All right. We intend 


to go on with the works straight away. 

(12772. May Task, are your works of long standing ?— 
12773. (Colonel Harding.) When you say “all right,” 

you do not mean to say they are satisfied ?—No ; but I 

mean we have no trouble with them; they have not 

pressed us yet. Dr. Wilson knows that it is a very 


‘peculiar effluent to deal with, and he has not: pressed 
; 


4" 


i 
; 





us in the slightest. 

12774. (Chairman,) But the position is that you are 
making efforts in order to bring your effluent into a 
satisfactory condition /—Certainly, yes. 


12775. And the Rivers Board are waiting the results 


of your effort ?—The Rivers Board have been helping 
us just as much for their own information as ours. _ 
12776. (Colonel Harding.) Could you tell us something 
about these experiments for the recovery of indigo 
alluded to?—Yes; we put down some experimental 
tanks, That was first a settling tank; then the water 
flows over a little weir into a filter, through the 


' bottom, to another, over another filter, and we get that 


water clean enough to use again. In the summer time 
we are rather short of water, and our object in doing 
that was to see if we could get the water so that we 
could use it again, and we are doing so; but that is 
only a portion of our effluent. 


12777. But is there anything to prevent your dealing 
with the whole in the same way ?—We are going to. 

12778. (Sir William Ramsay.) Is the water coloured 
after it passes through those filters?—It is coloured, 
but not so highly coloured, on account of the indigo 
which has been removed. Of course, with indigo, it is 
rather different from an ordinary dyer’s effluent, because 
indigo is an insoluble material. 


12779. (Chairman.) The whole of your colour is indigo, 
or are you using other dyes as well?—Oh, yes ; we are 
using other dyes as well, but, as far as the solid matter 
goes, it is indigo. Other dyes only give colouring mat- 
ter, not solid matter. 

12780. (Colonel Harding.) Arve we to understand that 
the process you have been experimenting on shows 
that you could deal with the whole of your effluent so as 
to purify it sufficiently to use the water over again ?— 
iy ee that is what we have already done experiment- 
ally. 


12781. It is practically to be done ?—Yes, I think go. 


12782. And that water fit to be used by you over 
again would be in a condition which would satisfy the 
Rivers Board ?—Yes. 

12783. So that the purification of your effluent is 
practicable ?—It is practicable in that sense. 


12784. Then, is there anything to interfere with iis 
practicability in the direction of cost?—I must qualify 
it in this way. We could not treat the whole effluent 
from aniline and alizarine water, and chrome liquors, 
and that sort of thing that we should not turn in there. 
The part of our effluent we should deal with there would 
be dye water, and simply refers to the whole of the 
washing machines; that is, washing off the pieces 
after dyeing; that is the biggest effluent; but from 
the cisterns—that is, the cisterns where we have been 
using alizarine colours, or chrome, or boiling out, any- 
thing of that sort—that effluent would’ still go into 
the stream. 


12785. Untreated ?—There is no solid matter to treat. 


(Sir William Ramsay.) But could you not precipitate 
with lime? 


12786. (Chairman.) There is a good deal of matter in 
solution, though not in suspension ?—It may be in 
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‘solution, but I do not see how you can deal with the 
effluent as you suggest, because dyers’ effiuent is so 
diversified, and consists of so many- different things 
that, although you may turn out your cisterns, treat 
them separately inside first, and get your liquor colour- 
less, immediately they meet again you get a coloured 
liquor. 

12787. (Sir William Ramsay.) But that liquor con- 
tains insoluble matter ?— Precisely; the fact of the 
matter is, I think, that alizarine effiuents are insoluble 
lakes to begin with; they are not in suspension at all. 


12788. Would not filtration clear them?—I do not 
think so. 


12789. (Chairman.) Then, are we to understand that 
part of your effluent, namely, that which is coming 
from the washing plant, you feel able to purify to such 
an extent that you can use it over again, and subse 
quently to discharge it to the satisfaction of the Rivers 
Board into the river ?—Yes. 


12790. But that is only a part of your effluent ?— 
That is 75 per cent. of it. - 


12791. 75 per cent. ?—That is the objectionable part. 


12792. The other 25 per cent. is not objectionable in 
the eyes of the Rivers Board ?—No, I do not think so, 
except as far as colour goes. It is forced to be 
coloured; we cannot remove the colour, either by 
chemical precipitation or land filtration. 

12793. It does not contain then—this 25 per cent.— 
either much solid matter in suspension or matter in 
solution, only a slight amount of colouring matter ?— 
That is all. 

12794. Which gives considerable colour to even a 
large volume of water ?—-That is so, yes. 

12795. And the Rivers Board do not object to that? 
—Dr. Wilson does not, personally; I do not know 
about the Board. 


12796. Then, incidentally, was any indigo recovered 


by the process that you have described to us?—We 
got a fair amount down, very heavy sludge. The 
Fullers’ earth used in washing acts as a precipitant, 
and we find in actual working that Fullers’ earth is 
a better precipitant than any chemical we could use, 
taking down the indigo. But, so far, we have been 
unable to recover it. We did with one experiment, 
with glacial acetic acid. That would be impossible in 
bulk. 

12797. (Sir William Ramsay.) Could it not be re- 
duced and made soluble. and so leave the insoluble matter 
behind ?—No, we cannot separate the Fullers’ earth. 


12798. (Colonel Harding.) As far. as recovering the 
indigo was concerned the experiment was unsuccess- 
ful, but so far as purification of the effluent went it 
was successful ?—Precisely. Sate 

12799. (Chairman.) You would have all the cost of 
the purification and no return whatever ?—None what- 
ever, with the exception of the advantage of being able 
to use the water over again when necessary. 


.12800..(Colonel . Harding.) Are you proposing to 


- carry. out this process for the whole of your 75 per 


cent. available ?—Yes, we are, and I may say that-is . 


satisfactory to Dr. Wilson who has seen it several 
times—the system that is working; and he told mz 


‘that’ he was satisfied. The amount of solid matter 
~was ‘03, I- think. 


12801. (Chairman.) Then, you yourself have no ex- 
perience with regard to the turning of your ordinary 
refuse into the sewers ?—Not into the sewers. 


12802. (Colonel Harding.) There has been’ no ques- 
tion of connecting you with the sewers, has there ?— 
No, except that I mentioned it to the local authority 


to meet with a point blank refusal. © 


12803. Clearly, if you were able, without prohibi- 
tive cost to purify your sewage to go into the river, 
there is no great difficulty in purifying sufficiently to 
go into the sewer ?—Well, the cost is a big thing; it 
would probably cost us £600 or £700. 


12804. (Chairman.) You »proposed’ to send your 
effluent untreated into the’sewer so as to save you the 
expense of this purification of the 75 per cent. /—Pre- 
cisely, I wanted. to do that—I mentioned the matter 
to them, because, being large ratepayers, and. other 
people in the district are using the sewers simply because 
they were connected with the sewer, and the local 
authority cannot disconnect them, I thought it was very 
unfair. 


_/} 12819. Need they necessarily always be huge ?—Oh,. 
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12805. (Sir. William Ramsay.) In carrying out 
these experiments with your indigo recovery, did Dr. 
Wilson give you any active assistance, or did. you 
devise your process yourself?—Oh! No, Dr. Wilson. 
made experiments himself, and they were carried out. 
at Wakefield, at the West Riding Rivers Board offices, 
I mean actual chemical analyses, showing that the un- 
treated liquid as it ran into the tank contained 3:08 
grams per gallon of indigo, and treated liquid 0°32 of 
solid matter—that is not bad. 


12806. (Chairman.) I was about to ask you whether: 
you think that the existing law adequately defines the 
relative positions and rights of the manufacturers: on 
the one hand and the local authorities on the other? 
—I do not think it does, sir. 


12807. Then what changes would you be prepared to 
recommend or suggest?—Well, I think that they 
ought to be equitable. 


12808. Do you think, for instance, that the manu- 
facturers ought to have greater rights than they have: 
at present to connect up with sewers ?—I do. 


12809. That all of them should P—AII or none; but F 
think all ought to be allowed to connect up. 


12810. Without regard to the nature 
effluent 7—Yes. 


12811. It is so, is it not,.that the effluents differ 
in the facility with which they are treated after they 
become mixed with the sewage?—Oh, yes, they do 
differ. 

12812. And would you treat an effluent which re- 
quired no great expenditure on the part of the local 
authority in the same way as an effluent which put the- 
local authority to expense in the additional treatment of 
its sewage after the effluent had reached it ?—It would 
have to be treated in the same way; but I do not see 
that the rating should be the same. The man whose 
effluent is the hardest to treat should pay the most 
money. 


12813. You would have a differential rate 7—I would 
have a differential rate, yes. 


12814. Depending upon the difficulties and expense 
necessary in treating the sewage, or after the effluent 
had been mixed with it ?—Precisely, yes. 


12815. Are there any further safeguards that you think 
are required in order that the refuse should be admitted 
properly into the .ssewer?—I do not think so. (Ff 
think the local sanitary authority have every power 
vested in them. 


12816. There are two features, are there not, with 
regard to an effluent discharged into the sewer; one 
is that it is desirable that it should be fairly con- 
tinuous, at all events, not too greatly intermittent. 
An effluent which is very intermittent, which comes 
down in torrents at one time and ceases to exist at 
another gives very great trouble to a sewage authority ? 
—Yes. "7 

12817. That is one point, and the other point is 
that there are chemical substances in this or that 
effluent which interfere with the purilieation of the 
sewage ?—Yes. bag xa 


12818. You think no speciai safeguards are re- 
quired either in one direction or the other with re- 


of their 


. lation to one point or the other?—Well, with regard 


to the effluents coming down in different quantities,; I 


. do not see that it would be possible to do much there. 
_The only thing you could do would be to construct 
_ huge tanks so as to let it run off at so many gallons pe 


hour. 


no. J think the quantities really, taking the whole 


. district together, the flow between six and six would be 
| practically the same each day; it is not so irregular 


as one would think. .. 
- 12820. But would there be insuperable difficulties 


in the way of the manufacturers being able to store 
_ their effluent in such a way as to ensure that the dis- 


charge should be fairly regular?—They may not be 
insuperable, but in some cases I think it would be 
almost impossible. 


12821. (Colonel Harding.) Why ?—Because there are: 


plenty of instances; plenty of mills where they have 
not a square yard of land to do it, and they are turning 


out a large effluent, and, for instance, ourselves; we are 
“turning out 100,000 gallons per day; to construct tanks 


large enough to regulate our fall into the sewer would 


» practically cost as much, and be as big an undertak- 


treatment of others. 
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dng as treating the whole thing and letting it go into 


the stream where it is. 


12822. (Chairman.) Have you any suggestions to 
make as to. whether safeguards are required. What 
do you think of the safeguards that are required ? 
What are the conditions which should be satisfied in 
order that the effluent should be allowed to pass into 
a sewer ?—Well, I do not know; I think that the 
effluent ought to be taken just as it is, and the local 
authority have quite the power to say whether it is 
satisfactory or not. In some cases where the effluent 
may be very thick, or as you mentioned a little while 
ago, chemically unfit to go into the sewer, they have 
the option to refuse it. 


12823. (Sir William Ramsay.) In your own case, do 


‘you turn out your effluent in rushes or pretty uni- 


formly ?—It is pretty uniform. 


12824. (Chairman.) Do you think generally that 
manufacturers would be prepared to adopt means for 
the removal of suspended solids and such things as 
grease from their trade refuse before being allowed 
to discharge into the sewer?—I believe they are, a 
good many of them are willing to do it. As I say in 
my reply, providing that they are exempt from the 
local sewage rate. I mean in this way that in almost 
every local authority some manufacturers have esta- 
blished their right to turn into the sewer, and others 
probably much larger ratepayers will have to deal 
with their own. It is obviously unfair that they should 
have to be at an annual expense, besides putting down 
a fairly large capital to treat their effluent, and, at 
the same time, paying a big contribution towards the 
I know one case in point in our 
own district. ‘Two dyers, both in the same trade, one 
man turns into the sewer, and he is not put to a 
penny of expense. 

12825. He turns his untreated refuse into the sewer? 
He turns his untreated refuse into the sewer, and in 
the other case his competitor is a larger ratepayer 
at the same time he is having to treat his effluent. 


12826. Why is the distinction made in those two 
cases? The first case had a prescriptive right ?—Well, 
simply the firm that did not turn into the sewer 1s the 
older firm; their place was built before the sewer 
was built there; they turned into the stream because 
the stream was convenient. At the place that 
was built later they simply turn into the sewer, be- 
cause it was the most convenient way of disposing of 
their effluent at that time. They had not any idea 
of any trouble of this kind, so that they have been 
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12827. (Mr. Power.) The second firm do not obtain 
any water from a stream ?—No; in both cases they 
get water from their own stream. 

19398. But one turns it into the stréam, and the other 
into the sewers—the effluent P—Yes. sir. 

12829. (Major-General Curey.) Tf the manufacturere 
who were turning their untreated effluent into the sewers 
chad to pay some contribution towards the cost of treat- 
ment, the unfairness would disappear ?—Precisely, 

12830. Your suggestion is that they should not pay 
any sewer rate at all ?—What I suggest is this, and what 


T do stick to is that those who have’no benefit, from the, 





sewers in the slightest 

12831. But your sewage is treated quite independently 
of trade refuse ?—Oh, yes, domestic sewage is treated, 
but in regard to trade effluent in the two cases where 
one man ‘is turning into the sewer and the other is not, 
the man who is turning into the sewers ought to pay for 


‘the right of doing so; he ought to pay for the use of the 


sewer, because if he does not it is very, very hard lines 
that the man treating his own ought to have the expense 
of treating his own, and at the same time be contributing 
towards the expense of treating his rival’s effluent. 

12832. It is not probable is it that the local authority 

would consent to exempt any manufacturer from the 
sewer rate independently of treatment of trade refuse ?— 
No, it. is not probable. 
- 12833. (Chairman.) Your argument rather is, is it 
not, that the firm which is discharging noxious refuse 
into the sewer should pay more than the ordinary sewer 
rate ?—Yes, I think it could be apportioned. 

12834. (Sir William Ramsay.) But take the case of 
‘your own works, I suppose there are water-closets, or 
what are equivalent to them, which discharge into the 
sewer for the use of the workpeople?—No; all the 
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domestic sewage on the place is on the tub system; we 
have no water closet going to the sewer at all. 


12835. Then you do not make any use of the sewers? 
—We make no use whatever. . 


12836. (Major-General Carey.) Slop-water goes to the 
sewers ?—No, that goes into our own drain. 


12837. Nothing goes into the sewer ?—Nothing goes 
into the sewer. 


12838. (Chairman.) Are there many manufacturers in 
your neighbourhood in the same circumstances not using 
the sewers at all?—Yes, 


12859. And discharging into a stream ?—Yes, the bulk 
of them. 


12840. (Colonel Harding.) You pay a sewer rate ?— 
We do; we have had to pay our proportion. We are 
one of the largest ratepayers in our district, and with 
regard to the works that have been put down, and new 
sewers that have been laid, we have had to bear our 
share of the cost. Money has been borrowed to con- 
struct these works, and I suppose our rateable value is 
mortgaged for it. We have not a halfpenny of benefit 
by it, and we have paid rates ever since rates were 
levied in the district. 


12841. (Chairman.) And you are not singular in that ? 
—No, we are not; no, in our own immediate district I 
believe that 70 to 80 per cent. of the manufacturers are 
on that basis. . 


12842. (Mr. Stafford.) Are your works very near the 
river then ?/—Well, the sewer runs down the side of the 
works; the sewer is nearer to our works than the stream. 
The works were there before the sewer. 


12843. It would be the more convenient to connect 
with the sewer than it is with the river ?—Well, the con- 
venience would be about the same. We have no ad- 
vantage ; in our own case we have absolutely nothing to 
gain from connecting with the sewer, that is, if we are 
compelled to remove our solid matter, or as one of your 
questions puts it, if we had to remove all suspended 
matter before being allowed to discharge into the sewer 
our effluent would be in such a condition then to satisfy 
the Rivers Board ; and the sanitary authority having the 
power to insist on it (they are not likely to favour the 
manufacturers in the slightest), they would require that 
effluent to be so clean that it, might just as well go into 
the stream where it is. 

12844. (Chairman.) Would the sewer authority, do 
you think, demand the same amount of purification as 
if the effluent were being discharged into the stream ?— 
I think they would, because I do not know of any sani- 
tary authority that have sufficient plant, and have been 
quite successful in dealing with the effluents they already 
have to treat, and if they are compelled to accept manu- 
facturers’ effluent, it will be against their wish at pre- 
sent, and I am inclined to think that they would insist on 
having everything as good as they can possibly get it. 
There are so many loopholes according to my reading of 
the Rivers Pollution Act; there are so many provisos 
that is that the effluent shall not damage the sewer, or 
if the flow is more than the sewer can take, or if your 
sewage would interfere in the slightest with their order, 
they can refuse to deal with it. Well, I think under 
that,Act any sanitary authority can by either one claus 
or another refuse to take your effluent at all, either that 


it is too big for them or that it is not of sufficient 


quality, not of good quality for them, 

12845. Have you any views as to the desirability of 
the existence of a central tribunal to whom appéa‘ 
should be made in difficulties between the authority anc 
the manufacturers, or do you think the present system 
of bringing it into an ordinary court of law is satis- 
factory ?—I do not think it is. I think there ought to be 
a Central Board, but it ought not to be a Rivers Board. 


12846. Why not a Rivers Board?’—Well, because a 
lot of disputes, the bulk of the disputes are probably 
between the Rivers Board and the manufacturers, and 
it would hardly be fair, I think, to refer a question 
between a Rivers Board to a Rivers Board. 

12847. (Colonel Harding.) That is hardly the point, 
the point was in relation to appeals between the 
manufacturers and the local authority P—Well then, in 
that case, I still speak of it that ought to be an inde- 
pendent board, not a board of representatives from 
different Rivers Boards for instance. 

12848. If you had a dispute with your local authority, 
you would have no confidence in appealing to your owi 


M 


Mr,.C, Ae 
Davis. 


2 July 1902. 





90 ROYAL COMMISSION GN SEWAGE DISPOSAL : 


Rivers Board ?—I do not think so, because our Rivers 
Board would certainly be biassed on the side of the local 
authority ; I think they naturally would be. 


12849. Biassed in favour of the local authority ?>—Yes. 





12850. (Chairman.) But have you any definite reasons 
for that opinion?—No; except these. 

12851. The Rivers Board have certain functions 
allotted to them, and often more or less af a judicial 
character P—Yes. 

12852. And they have to decide on this and that ques- 
tion; surely their duty is simply to decide the ques- 
tion. If they favour the local authority, is not that an 
indication that the local authority is more often in the 
right ?—Possibly so, but still the law is that the effluent 
must be purified, must be treated, and the West Riding 
Rivers Board, I take it, are the body to see it is done. 
lf a dispute comes between local authorities and manu- 
facturers as to who is to doit, I think the local authori- 
ties have sufficient loop-holes that the Rivers Board 
would fall on tc the manufacturers. I do not think you 
could compel the local sanitary authority under the pre- 
sent law to do it so easily as you could compel the manu- 
faeturer. 


12853. That really is the condition of the law, and not 
the existence of the Rivers Board ?—That is the present 
condition of things. 

12854. The present condition of powers of the Rivers 
Board ?—Yes. 


12855. As defined by law is said rather to be in favour 
of the local authority ?—Yes, I think so. 


12856. (Colonel Harding.) You yourself would have a 
greater confidence in appealing to a bench of magis- 
trates or a stipendiary or quarter sessions ?’—Yes, I 
would. 

12857. (Chairman.) But would you not have still 
greater confidence in some central independent board P— 
An independent board; yes, I grant you. 


12858. A Government board for instance?—Yes, a 
Government board, but not drawn from the different 
Rivers Boards. 


12859. You mean a Government Department, and not 
one which was elected by the several Rivers Boards P— 
Precisely, strictly independent. 


12860. But you would have complete confidence in a 
board which was really a Government Department ?— 
Yes, I think so. 


12861. With adequate technical knowledge ta settle 
all those questions P—Yes. 


12862. I think what you have already said disposes of 
the question; should manufacturers be required to pay 
a special rate or charge in those cases where they are 
allowed to connect with the sewers. If so, how would 
you suggest that amount should be determined ?—That 
is simply what we have said before. I think that those 
who connect with the sewer ought to pay for the treat- 
ment of their effluent, and those who are not able to con- 
nect. with the sewer or in those cases where the local 


authority do not accept their effluent whatever condition 
it may be in, I do not think that they ought to have te 
pay their share towards the treatment of others. I 
think the question as to how it should be done—well, 
that is a very difficult question. You see you could not 
rate a person on the present basis of rating, because we 
will say a manufacturer with 1,000 horse power is a very 
heavily rated man. His effluent may not be above 100 
gallons per day, or say 500, whereas you get another 
works, for instance, scouring, grease scouring, where 
they have a very foul effluent and a large one, where they 
probably have not more than a 10 or 15 h.-p. engine, 
and are practically small ratepayers, so you get the large 
ratepayer, the man who is assessed probably at £500 or 
£600 a year in rates, whose effluent could be dealt with 
practically at no cost, and you get a man paying £20 a 
year, whose effluent will cost 100 times as much to treat. 
That is where the hardship comes in now with regard to 
rating. 

12863. Is it beyond possibility to arrange a special 
rate, which should be based on the expense to which the 
local authority would be put by the special treatment 
of this special effluent ?--I do not think it is beyond pos- 
sibility ; I think in almost every district terms could be 
come to, and would have to be made individually—that 
is, between the local authority and each individual 
manufacturer, dealing immediately with his own efflu- 
ent ; I mean to say that an expert or some person could 
be appointed who would assess. 

12864. The tribunal might be consulted ’—Possibly, 
yes, that would be one thing certainly in which they 
would be useful, that is, providing that the manufac- 
turers who use the sewers pay according to their effluent. 
I thmk they ought to, and I say now that that could 
be done by means of either your tribunal or an ex- 
pert appointed, who would see the effluent, and assess 
it just as we are assessed now by one person for poor 
rate, or anything else, assess your effluent, and charge 
you accordingly. The local authority would have to 
deal with each manufacturer separately; it could not 
be a general basis. 


12865. (Sir William Ramsay.) What do you actually. 
pay rates on at present? You speak of a man wno 
had a 1,000 horse power engine having to pay higher 
rates /—Yes. 

12866. Is he not rated according to the amount of 
land that his property covers?—That is a small 
amount ; the highest rating is according to the number 
of machines, the horse power. 


12867. Is that how it is done ?—That is the rating; 
certainly the amount of land you cover is a very small 
item compared with the power. 

12868. So that you want a differential basis for rating ? 
—A differential basis. 

12869. Is it a low amount for sewage?—For sewage, 
in some districts it is very large; in Brighouse, for 
instance, the amount of the rate directly due to their — 
sewage scheme is 3s. out of a total of 8s. 10d. 


12870. (Chairman.) It is that special rate for sewage 
that you are alluding to?Yes ; about 3s. in the &. 
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low vf the Chemical Society, a Fellow of the Institute 
‘of Chemistry, and Vice-President of the Society of 
Chemical Industry ?—Yes, sir. 


12872. You have had a good deal of experience on 
the question of trade refuse and sewers ?—Yes, I have 
had a good deal to do with that. 


12875, May I ask you, in the first place, are, in your 
opinion, the positions and rights of manufacturers and 
local authorities under the existing law adequately 
defined ?—I do not think they are. 


12874. Have you had that brought before you deti- 
mitely in cases ’—Yes, I have had many cases. I am 
a vice-president of the Society of Chemical Industry, 
which has a great number of members engaged in tech- 
nical pursuits, and we have had a number of com- 
munications from various members. I have a num- 
ber of them here, and they have expressed their views 
very clearly, apart from the personal experience I have 
had in the matter. 


12875. Have you found that contradictory decisions 
have been given?—Yes; that has often been the case. 


I think I would rather not refer to any particular case. 
I think, perhaps, the reason of some of the decisions 
which are contradictory may be that there are special 
powers in different districts belonging to special boards. 


12877. Private Acts?—Private Acts, yes; but the 
broad result of that is that the manufacturer in one 
of those districts is really working his factory under 
different conditions, and, perhaps, less advantageous 
or more advantageous, as the case may be, under 
different conditions in any case from his trade rivals, 
who may be in other districts. I think that is the 
general cause. 


12878. Do you think that the law should be altered, 
so as to give manufacturers greater rights than they 
possess at present to connect up with the sewers ?—Gene- 
tally speaking, I think so. 


12879. You think the present facilities are not ade- 
quate ?—Not in some cases—decidedly not. 

12880. Then, if the manufacturers are allowed greater 
rights to connect up with sewers, are you of-opinion, 
on the other hand, that the local authorities shoulda 
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demand certain, or should possess certain, safecuards 
with regard to the discharge of the refuse ?—Yes, cer. 
tainly. 

12881. There are two points of moment, are there 
not? One is the regularity of the flow: some works 
discharge their refuse with great irregularity ; they 
give trouble to the sewer authority from that very irre- 
gularity, that is one point, and then the other point 
is the constituents of the sewage, which may inter- 
fere with the purification of the sewage or damage 
the sewage system ?—On the point of the regularity of 
the flow of the effluent, there seems to be at present 
in some districts an amicable arrangement between 
the manufacturers and the authorities. I have two 
letters from members of our society, who say that they 
have arranged at their places the flow of their effluent 
with the manager of the sewage works. Of course, that 
would only be possible in a comparatively small place, 
but I think it would be reasonable, and I have not heard 
of any objection to the flow being discharged with a 
fair amount of regularity. 

12882. It means building storage tanks, or some- 
thing of that kind, does it not ’—Undoubtedly, in some 
industries it would mean a considerable capacity of 
storage tanks, but, on the other hand, it would hardly 
be reasonable to expect an authority, say, in a small 
district, with very large works, to construct sewers 
of an enormous capacity, if it could be obviated by a 
storage tank. 


12883. But there is a difficulty, is there not, in cer- 
tain cases of old established works, situated in the 
middle of a crowded town or city, that they have no 
land upon which they can erect a storage tank ?—No, 
they have not the land. I think the difficulty would 
always arise with old established works. Whatever 
remedial steps are taken, there would always be a very 
great difficulty with those. It would be unfair to put 
restrictions upon them after having been going on for 
a number of years, carrying on their trade in a certain 
way ; I think it would be unfair to impose upon them 
conditions which might well be imposed upon other 
works or new works. 


12884. But are they to be allowed to continue to 
upset, so to speak, the sewage system by their inter- 
mittent flow ?—I do not think that would be right, but 
T think in many cases with old established works, the 
course might very well be adopted that was adopted 
with the Explosives Act of 1875, of which I have special 

experience. When the Explosives Act was passed, cer- 
tain arrangements were imposed on all explosive fac- 
tories, but those factories which were at the time in 
existence were granted what was called a continuing 
certificate, and under that continuing certificate things 
were allowed to be done, or buildings were allowed to 
be used, which were not permitted to new factories. 
That might possibly be adopted in the present case in 
the case of some works, I will not say to carry on all 
the operations that they carry on now, but, at any rate, 
some of them. 


12885. Then, can you make any suggestions as to any 
further safeguards than those we have spoken of, which 
should be required by the local authority ’—With re- 
gard to the purification of sewage? 


12886. Yes?—Well, I think the authorities may 
reasonably ask that no solid particles that would be 
likely to be deposited should be allowed to enter into 
the sewer. I understand that is so under the Rivers 
Pollution Act, but it seems difficult to find out what 
that Act really does impose upon manufacturers. 


12887. Do you think manufacturers are prepared to 
adopt means for the removal of suspended solids, and 
stease, and so on, from their refuse ?—All would not, 
but I do think all the more reasonably disposed of them 
would do so; I think they ought to be required to do 
8o in the public interest. That is my own view. I 
have no doubt that some of our members would object 
to that view, but, still, I think it is only reasonable 
that he should not discharge into the sewers anything 
that might interfere with the flow of the sewage. It 
would be against their own interest, as well as that of 
their neighbours. 


12888. Then, in cases where difticulty arises between 
the local authority and the manufacturers, is it ade- 
quate to take those difficulties before the ordinary court 
of law, or do you think there would be any advantage 
in the institution of some central tribunal, as the vouti 
of appeal, between the two parties ?—I think the pre- 
Sent state of affairs is most unsatisfactory. It is expen- 
Sive, and, when the whole battle is fought, there is pro- 
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bably a decision arrived at which is nu help to any 
one else, and sometimes does not settle the very point 
that has been raised in the special case. If a tribunal 
could be constituted that would be acceptable to all 
parties, I think it would be of very great national ad- 
vantace. I have made some mention about the course 
that is pursued in Germany about it. 


12889. Would you state now that point?—It was 
chiefly in connection with the insurance of work people 
that the German Government instituted a system of 
incorporating each trade into a guild, what they call a 
* Berufsgenossenschaft,” and those guilds are now prac- 
tically the organised voice of each industry, so that 
the Government there has the means of obtaining the 
views of each industry. Practically, there are no means 
here now ; of course, a Commission like your own is a 
very valuable means of eliciting public opinion, but it 
is hardly complete enough throughout the whole 
country, and the result of the reports of very important 
and influential Commissions, who have had most 
valuable evidence given before them, are not acted upon, 
because, perhaps, at the moment when the legislation 
is being carried out, some influential member of Par- 
hament may get up, or somebody may have political 
influence with the Government, and then measures 
which have been recommended, and which otherwise 
would be accepted, probably are not carried out, 
whereas, if the trades were represented in some way, 
those who might otherwise object would have been 
heard beforehand, and they would have no reason to 
object, and I think that if ‘such a course were adopted 
1t would happen as it does in Germany, that the con- 
flicting interests in the trade are quite sufficient to 
ensure fairness in their recommendations. 


12890. You would definitely recommend, would you, 
the institution of some such bodies?—I think it would 
ges us not only out of this difficulty to some extent 
but out of a great many others. 


12891. A guild for each particular trade ox in- 
dustry ?—For each industry. 

12892. (Sir William fiamsay.) Would it be possible 
to establish such a thing; it would require to come 
from the industry itself, as it no doubt did in* Ger- 
many ’—No, in Germany the Government said to the 
manufacturers, “You must organise yourselves, be- 
cause the risks and the compensation to workmen will 
have to be according to the trade they are employed 
in, and you must organise yourselves.” I do not 
quite recollect the conditions under which they were 
organised, but, of course, you will be able to obtain 
information of that kind. They did organise them- 
selves, and these bodies exist, and they are found most 
valuable, because in the technical literature you con- 
tinually find them referred to. 


12895. (Chairman.) But was not the fact that the 
guilds existed first, and then the Government made 
use of them in this way ’—No, sir, I remember the in. 
stitution of them; that was not so. 


12894. Definitely instituted at the suggestion of the 
Government ?—Yes, in connection with the insurance 
to workmen, I believe. 


12895. Is there anything similar in France —In 
France there is an inquiry held, I believe, where a 
new factory to be erected. I think it is called the 
conseil de prudhommes. They hold an inquiry as to 
the erection of a new factory in a commune. 


12896. It is also the nature of a guild ?—I believe 
they are more in the nature of official experts, but they 
are consulted by the communes, and the communes 
have the right to impose conditions. I am not so 
familiar with the practice there as I am here with the 
Explosives Act, and that is the only case that I know 
of in this country where an inquiry is held. If you 
wish to establish an explosives factory in any par- 
ticular district, you get a draft license from the 
Government. The Government Say you may erect a 
factory under these conditions. Then the draft license 
is submitted to the local authority for their assent or 
dissent. Then the local authority may impose con- 
ditions. If the manufacturer accepts those conditions, 
then the license will be granted finally by the Govern- 
ment; if he does not accept those conditions, then 
the Government may grant the license over the head 
of the local authority, if it thinks fit. Tt is really a 
court of appeal, and it may accept some of the con- 
ditions which have been proposed by the local autho- 
rity and impose them on the manufacturer before he 
erects his factory. There are several ways out of it, 
but, I believe, that is the only case in this country 
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where an inquiry is held, and I think it might be 
possible in cases of certain industries, in the first In- 
stance, to hold an inquiry of the kind before the 
factory is instituted. It would get over many cases of 
‘reat injustice. 

12897. (Sir William Ramsay.) What body holds such 
au inquiry ?—Here ? 

12898. Yes ?—The Home Office, in the first instance ; 
the Explosives Department of the Home Office. They 
make a general inquiry, under the Explosives Act, as 
to the site, whether it fulfils the conditions of the 
Explosives Act, and all the conditions which they 
might impose, and then they issue a draft license, so 
they hold the inquiry first, 

12899. (Mr. Power.) Is there a public inquiry at 
which persons interested may appear and make re- 
presentations ?—Yes. It has to be advertised for a 
certain time in the local newspapers. 


12900. Then both parties, the people proposing to 
set up the factory and the local authority, have an 
opportunity of saying their say before a Government 
official holding the inquiry ?—After the Government 
have held the preliminary inquiry, but before the 
Government decide upon granting the final license. 


12901. But do they take evidence; do they hear 
witnesses on both sides?—Oh, yes, on both sides and 
any one. 

12902. Anyone interested in the subject matter of 
the inquiry can make a representation Yes. I 
heard one gentleman object once before such an in- 
quiry, because it would raise the rate of pay of his 
farm labourers; he was admitted to give evidence. 


12903. (Chairman.) Are you \suggesting that there 
should be some such similar process with regard tc 
every manufacturer?—No, not every manufacturer. 


12904. But one whicn is likely to interfere #—One 
which is likely to interfere either with—perhaps I am 
going beyond the scope of this Commission if I say— 
the air or the water, but the air is as important to us 
as the water sometimes. 


12905. Have you any doubt as to whether manu- 
facturers should be required to pay a special rate or 
charge in these cases, where they are allowed to con- 
nect with the sewers?—Well, I have not heard of 
one view in favour of such a course, but I have heard 
a great number of complaints that the rates at present 
are extremely heavy on some manufacturers, that they 
not only have to pay for all these sewers, but that they 
have in addition to pay for purification which they 
carry out at their own factories, of course it depends 
upon the local conditions; it depends entirely upon 
the local conditions. If the manufacturer is in a small 
way, and he is a ratepayer in a large town it does not 
affect him so much, but in other cases where the manu- 
facturer’s contribution forms a very large proportion 
of the rateable value, then it may be extremely heavy 
on him, and if he were then in addition to spend a 
very great deal of money on purifying his effluent, 
‘ fae very seriously affect national trade generally, 

ink. 


12906. On the other hand, this state of things is 
possible, is it not, that there may be two manufac- 
tories, one of equal size paying upon horse-power and 
so on equal rates, one would discharge into the sewer 
a relatively innocuous effluent, and the other would 
discharge the same volume of very noxious effluent ; 
the one I mean would cost the local authority very 
much more than the other; is it fair that they should 
both pay the same rates?—Well, it is quite possible 
that the difference is only apparent; for instance, 
take the paper making trade, which is a most 
difficult trade in which to get rid of the effluent; you 
may have a paper maker in the town, and alongside 
of him you may have an engineer who makes paper 
making machinery, not only for that town but for a 
great number of others; the paper making machinery 
maker discharges no effluent at all, but at the same 
time he is producing the means for others to do it, 
and he is getting his profit entirely out of such fac- 
tories. If it were possible to average the thing over 
the whole country, then, of course, no injustice could 
be done to individuals, but that is the difficulty, of 


course, 


12907. What would you say were the main difficul- 
ties the manufacturer meets with in dealing with 
local authorities ?—Well, there are a good many, but 
> think the chief is that the local authorities do not 
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quite realise the conditions under which the manu- 
facturer has to work, and that they are not sufficiently 
familiar with the technical processes that he carries 
on, nor with the very great influence which small 
modifications in his processes may have upon hisitrade 5. 
in fact, the members of the local authorities them- 
selves are not always technically educated, and their 
officers, as a rule—I have come into contact with a 
great many of them—are highly educated gentlemen 
as a rule as engineers and in other branches, surveyors 
especially, but they have very rarely worked im fac- 
tories, and they do not know the difference between a 
process carried on in one, and a process carried on im 
another. I can give you one or two instances, some of 
which are rather amusing, but when a man is fined 
heavily for it, it ceases to be amusing to him. I was in 
one case where a manufacturer was fined, it was not in 
connection with the water, but with the air—the man 
was fined for emitting black smoke at night. Well, 

there was not a particle of smoke went up the chimney: 

It was a dense cloud of steam, but the surveyor who 
gave evidence did not know that a cloud of steam at 
night is just the same as a cloud of black smoke; per- 
haps it looks a little blacker. I know the circumstances 
of the case; he could not have emitted any smoke at 
the time. Another case that I have personal knowledge 
of was an inquiry which was held on a large chemical 

factory, and a committee was named by the local autho- 

rity, and I had to meet these gentlemen, and I tried to 

find out which was the man among them who understood 

manufacturing operations—who was the expert—and I 
was pointed out one gentleman, and the qualification 

that was mentioned was that he kept about two dozen 

pigs. That was what actually occurred to me. It was 

a case of nuisance, and this gentleman was simply an 

authority—supposed to be an authority. Those may 

appear comical, but it is a serious matter when things 

are imposed upon manufacturers under such conditions, 

and I have no doubt that many others could give simila 

cases throughout the country. It .would be an ad- 

vantage if we had some tribunal that could be appealed 

to in such cases, or if we had some means of advising 

local authorities in the first instance. There is very 

great waste under existing conditions, both with regard 

to the expenditure of public money, and the expendi- 

ture of capital on the part of manufacturers. The 

money that is wasted now would pay the expenses of 

a very expensive tribunal indeed. 


12908. You are very distinctly then in favour of such 
a tribunal ?—Most decidedly. 


12909. Have you any experience with reference to the 
use of the water at manufactories, and the return of the 
water into the stream. Some manufacturers, of course, 
draw their water from the stream, and they are bound 
to return the water into the stream?—In these cases, — 
of course, the bulk of the water must go back. In 
some cases where the riparian owners or the local acts 
force them to do so, it may be an injury rather than: 
a benefit, because a man may have a small quantity of © 
effuent which is extremely obnoxious and concen-— 
trated, and might be easily dealt with, but he cannot 
because the liquid has to go back. That is one point 
about it, but I think the most important point about it_ 
is with regard to the total flow of water. I think that — 
is the point upon which you wish to have my views. 


12910. Yes?—With regard to the total flow of water 
in the streams; where a stream is already polluted, 
in many cases the manufacturer has to have recourse to” 
well water, for any water that is fit to use at all, and 
that water goes intd the stream, and in that respect it s 
increases the flow. There are some places, I think I 
mention one or two, in Leeds for instance, they use 
chiefly well water, and in other cases also they rely for 
the bulk of their pure water on well water. You are 
taking the water from the water-shed of the stream ; 
it does not increase the total flow of water in the water-— 
shed, or the river, which it runs into, but it does at the 
spot ; it makes up for what water may be abstracted—~ 
the bulk of the water used, I think, must ultimately 
go into the stream again lower down, except the small 
quantity of water that is evaporated or goes out in the 
form of combined water, that which goes off in steam 
is not returned. | 


12911. Generally do you think that any alteration of 
the law is desirable so as to get over any of these diffi- 
culties as to riparian rights?—It differs so much in 
different cases. Where a manufacturer is obliged to 
return all the water his condition is quite different 
from a manufacturer who can take water and then 
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purify it, or return it or not as he thinks best or the 
local authorities wish. The conditions are so different, 
I do not think one could make any statement generally. 


12912. (Sir William Ramsay.) Are there many dis- 
putes as regards riparian rights; is it a subject that 
often comes up, before the Law Courts?—Very fre- 
quently, I have had myself to give evidence in many 
cases, but not so much local authorities, of course, as 
individuals; it is generally one individual fighting 
against another. I was in one case—this refers to a 
question you asked me just now about other cases; I 
was in one case in which a manufacturer wished to put 
up a factory, but before he did so there was opposition 
on the part of the owners of a fishery. Before he did 
it there was an attempt to get an injunction. That was 
a fight between two individuals; the local authority did 
not come in, 


12913. I was not thinking of that sort of case so much 
as a manufacturer who abstracts water from a stream 
which he does not return to the stream, and so deprives 
his neighbour down below of the water; does that dis- 
pute come?—I have not personally come across those, 
but in the midland districts I believe they are pretty 
frequent. JI have heard about it from other members of 
our society. 


12914. I want to ask your views about some sort 
of system similar to that of the administration of the 
Alkali Acts applied to sewage and trade effluent; do 
you think it would be a good thing to have a body of 
men somewhat like the alkali inspectors to go about 
the country, and report and advise the manufacturers 
as to how to dispose of their trade effluent, or warn 
them that they are exceeding a certain limit, when 
their process is not as good as it might be?—Well, I 
know we have a great deal of experience of inspectors’ 
work, both in connection with the Explosives Act and 
with the Alkali Acts, and on tne whole, undoubtedly 
the action of the inspectors has been beneficial in both 
cases, and we are extremely fortunate in this country 
in the gentlemen that we have as inspectors. The 
explosives inspectors have done very much to raise the 
explosives trade in this country, and they are generally 
willing to assist the manufacturer. But they are in a 
very difficult position. They cannot, and I think they 
ought not to tell one manufacturer what another rival 
manufacturer is doing in his factory, and unless they can 
do that they are not in a position to advise manufac- 
turers. 


12915. But this would hhardly be open to that diffi- 
culty ; because after all the disposal of refuse would not 
involve the revealing of trade secrets?’—It may mean 
in some cases the difference between profit and loss to 
a manufacturer—say a tannery. There are patents 
which depend for their existence upon the difficulty 
that exists in the neighbourhood of getting rid of the 
refuse. The case might arise; I do not say that it 
would, but it might. 


12916. In your experience of alkali inspectors, I sup- 
pose you do not find that they meet with any practical 
difficulty in giving advice P—Well, I think there is that 
moral difficulty that they are really under an, obligation 
not to divulge the processes that they see. 


12917. And they do not ?—And they do not as a rule. 


12918. But they obviously help the manufacturer very 
considerably ?—They do certainly; I admit that, but I 
am not quite sure whether it would be a beneficial 
arrangement upon the whole to rely upon inspectors for 
assistance to the manufacturer, and of course, there is 
this difficulty also. There is a well-known gentleman in 
the chemical trade who was an inspector, and he thought 
he would rather retire. Well, he retired from being an 
inspector, of course, and then he could advise other 
people about things he had seen in the factories of 
different manufacturers. I think it would be well if 
there was some means of advising manufacturers, but if 
they were organised each one would be able very much 
better to find out the means of disposing of their trade 


waste, not only effluents, but gases and other products; 


they would be able to do that very much better than 
could be done by any general Government system, I 
think, because they would have the special knowledge 
required. They would know their own special wants. 
And one of the advantages of the American system of 
Trusts is that all new things are tested, and they have 
the means of doing it. That is only through their sys- 
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tem of organisation. I do not recommend trusts, of 
course, but I do recommend the organisation of those 
engaged in special trades, because then they would have 
the means, We have done it here in connection with 
brewing; with the leather trades to some extent there 
is a partial organisation, and they are very useful in- 
deed these organisations, as you know there is an in- 
stitute of brewing. 


12919. Yes; it appears to be an extremely difficult 
thing to bring about. Manufacturers might be pri- 
vately told it would be desirable, but would such telling 
produce any effect whatever?—I am rather inclined to 
think that our manufacturers, if they were urged to, 
would be able to do what the Germans have done. 


12920. Are we so much in the habit of organising as 
the Germans are?—There is more left to individual 
effort in this country, it is true, but we find now, in 
their competition with the trade of the world, that we 
have to organise. If we do not organise ourselves, we 
have the Americans come over the Atlantic and do it 
for us. 


12921. But I do not see how to begin it; would you 
have the Government send round a circular, suggest- 
ing organisation, and stating that some penalty would 
be inflicted if they did not organise; I do not see how 
they would start?—I do not quite know; I am not 
familiar with the actual method of starting it in Ger- 
many, but, if you call me again, I will inquire, and get 
it for you. Through the Foreign Office you could get 
the whole details, or I shall be very pleased to sum- 
marise them for you. 


12922. (Chairman.) If you, at your leisure, could put 
in a little memorandum for us on that point?—I shall 
be very pleased to make inquiry, and todo so. Itisa 
practical difficulty, of course, and our manufacturers 
probably at the beginning would not very much like 
to have it officially imposed upon them to do it unless 
it were put to them’ that it was to their advantage. 


12925. It is now officially imposed in Germany ?— 
Oh, yes; they have to belong to one of these “ Beruf: 
sgenossenschaft. 


12924. (Sir William Ramsay.) They do organise here 
for the purpose, it appears to me, of defeating the 
schemes of the Rivers Boards ?—It would be very much 
ie if they were to organise to help the Rivers 

oards. 


12925. Certainly ?—There is a question here which 
I have not referred to about Rivers Boards. I do not 
think a Rivers Board would meet the point at all; I 
think in one of your questions it is meutioned. 


12926. (Chairman.) It is a Central Government 
Rivers Board, not a Local Rivers Board ?—A Central 
Board would be preferable, because I think the Local 
Rivers Boards are rather inclined to inflict hardship on 
manufacturers. 


12927. You have some experience of their work ?—L 
have of the Thames Conservancy. I happen to live in 
a village not far from Weybridge, where we have not 
been able to have a sewage system at all. In this time 
of day we ought to have a sewage system, but we have 
not been able to, because of the opposition of the 
Thames Conservancy. On every occasion that we have 
tried to get up a sewage scheme, which would have been 
passed in any other part of the country, we have had 
very great difficulty. It is only quite recently that 
we hope to be able to effect it, we have not got it yet. 


12928. But surely the larger Rivers Boards are not. 
For instance, the Mersey and Irwell, whose action has 
been directly in support of sewage disposal and has 
kad very beneficial action?—Well, certainly, there 
is no doubt that they favour, and, of course the Mersey 
and Irwell have rather different objects in view to the 
Thames Conservancy. They look after the navigation 
as well, do they not, to a great extent; it is chiefly 
the navigation, is it not? I know it is a very im- 
portant point, because I recollect being out of sight 
of land at the mouth of the Mersey, and I saw a great 
mechanism looming in the distance, and I heard it was 
one of their dredgers. That is the Conservancy Board. 


12929. But you have no direct experience of the 
Mersey and Irwell ?—No, not of the Mersey and Irwell. 
I have only had the general experience that those who 
visit the district have, that whatever the Board is, 
whatever the conditions are, the rivers are in a terrible 
state. 
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Mr. Harnorp Marsnatt, Mr. C. W. Crosstzy, Mr. Percy Grarrix Batpwin, and Mr. Jouy Surru, 
called; and Examined. 


12930. (Uhairman.) We may take it that you have 
come here this morning as the representative of the 
Halifax Traders’ Committee ?—(Mr. Marshall.) Yes. 


12931. Now, in your opinion, are the positions anc 
rights of manufacturers and local authorities under the 
existing law clearly defined?—Yes, under the Public 
Health Act, and the decisions which have been given 
in reference to manufacturers and local authorities. 


12932. Then you are not of opinion that the law ought 
to be altered so as to give manufacturers greater rights 
than at present to connect up with the sewers ?—First, 
would you prefer that I should amplify that answer in 
any way, because [ will do so before I go on to the next 
question. With regard to the decisions I refer the Com- 
missioners, so that they might at any rate have it on 
their notes, if they have not. One of the decisions to 
which I refer is Ainley v. the Kirkheaton Local Board, 
60 L.J. Chancery, 754. That was a case under secticn 17 
of the Public Health Act, which was decided in favour 
of the manufacturers. Then there is Peebles v. Oswald- 
wistle Urban District Council, 1896, L.R.I., Q.B.D., 
392. I should think you probably have that upon your 
notes. That is under section 21. And then there is a 
later case, Eastwood v. Honley Urban District Council, 
1900 (Ch. Div., 781). That was under section 21 of the 
Public Health Act. The effect of these decisions is that 
a manufacturer having sewers near his property which 
he can go to as a ratepayer under the powers of the 
Public Health Act without trespassing on other people’s 
land, without requiring facilities in other words, that 
he is entitled to go into the sewers and to use the 
sewers to their utmost capacity, and to put in all kinds 
of sewage including manufacturing effluent. That is 
the effect of those decisions. The Eastwood case fol- 
lowed the Peebles case, and was decided on that portion 
of the Peebles case which dealt with that. Well, then, 
the other part of the law is under the Rivers Pollution 
Prevention Act, where local authorities are compelled 
to give facilities subject to certain restrictions. Under 
the Rivers Pollution Prevention Act the facilities do 
not go quite so far as the rights under the Public 
Health Act, but that is the distinction. The distinction 
is this, as far as I have always thought, and have been 
advised by very eminent counsel from time to time, that 
it is sound, and that is that where you require facilities 
you are not quite in such a strong position as where you 
are a ratepayer having a sewer running by you—that is to 
Say, if there is a sewer in the street running by you 
that you have not to go across another man’s property 
to get, you have not to come to the local authorities for 
facilities to get to it, you do not require to come under 
the Rivers Pollution Act. It is only when you require 
facilities, and in that case there are certain restrictions. 
Then in the West Riding of Yorkshire we have, as no 
doubt the Commissioners are aware, a special Act— 
the West Riding Rivers Act, 1894. The facility clauses 
of the 1876 Act are included in that Act so far as the 
extent of that Act is concerned, and summing up, there- 
fore, it seems to me that under the Public Health Tet 
as qualified by the 1890 Amendment Act, the law is 
definite under those Acts, and there is no necessity for 
the alteration. There certain qualifications are pro- 
vided; if manufacturers exceed those qualifications 
there is a way of getting at them by a summons, and 


they are liable to a penalty and fine.” That seems to be. 


the law as it should be. 


12933. Do you consider that any safeguards are re- 
quired to secure that the refuse shall be delivered in 


such condition and in such regular quantity as not to 
interfere with the purification of the sewage ?—It seems 
to me that the safeguards provided by the Public Health 
Act to which I have referred and the Rivers Pollution 
Act are sufficient, because, as I have already remarked, 
there are certain conditions provided by those Acts, 
and anybody who commits a breach of those condi- 
tions can be proceeded against in a summary manner 
by summons, and is liable to heavy penalties. Therefore 
no further safeguards are necessary. 


12934. Could you mention any cases in which a 
manufacturer has been prevented from doing some- 
thing that he wishes to do under that law ?—Under the 
Public Health Act? 


12935. Yes ?—I think in the neighbourhood of Halifax, 
but there have been none in Halifax, because up ta 
recently Halifax has received the trade effluent. They 
have received the trade effluent into the sewers and 
taken the responsibility of it, 

12956. But have they taken all the trade effluents in 
Halifax in the sewers without any preliminary 
treatment of any sort?—They have taken, I will not 
say the whole, but the greater part of the trade 
effluent into the sewers without any preliminary: 
treatment. All the trade effluents, of course, I distin- 
guish between trade effluent and trade refuse in a 
sense that “trade refuse” appears to manufacturers 
general ly to be rather a misleading term, because trade 
refuse includes a tremendous lot of stuff that does 
not go into the sewers, and is taken away by the 
manufacturer. When it goes into the sewers, first 
of all there is a grating, and nothing goes into the 
sewers but that which goes in in sdlution. There are 
solids which we include in trade refuse. All those 
things, such as spent logwood, things of that sort and 
spent solids in manufacture, are taken and carted 
away or burned in the boilers, or otherwise dealt with ; 
but what is in solution, what we call trade effluent, 
goes into the sewers untreated—anything in  sus- 
pension ; whatever does not coagulate, so to speak, in 
the water would go into the sewers in suspension, and 
would go through, and that has always been the case. 
Some of the factories are on the river, as to a portion 
of their effluent, it would go into the river, but I think 
pretty nearly all the manufactories on the river go 
into the sewers as to a great part of their effluent. 


12937. Would you contend that anything whatever 
that will go through the grating is entitled to go into 
the sewer ?—Subject to being treated at a common 
centre. The opinion of manufacturers is this, that 
in any district, if it is a manufacturing district, if it 
is an industrial centre, as these towns in the West 
Riding of Yorkshire are, the factories contribute such 
a large proportion of the rates, and contribute so 
largely to the existence in effect of the district, that 


‘the district in providing a sewage system must of 


necessity provide for a sewage system, including the 
manufacturing effluent, that the treating of that manu- 
facturing effluent which is recognised by the manu- 
facturers should be, at any rate, at a common centre, 
by the public authority. They recognise the fact 
that the treating of the manufacturing effluent must 
substantially increase the volume of sewage. With 
regard to that increase, they put it in this way. They 
say: “Our factories are assessed as factories ; they pay 
and contribute a very substantial proportion towards 
the sewage system far in excess of any advantage they 
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Garpel domestic sewage, and that such excess must 
e, if at all, fairly apportioned to the manufacturer, 
and must go towards any increase of cost. which the 
treatment at one centre is enhanced by the introduc- 
tion of the manufacturing effluent.” And they say that 
in & great many cases in the West Riding towns it will 
de found that the factories contribute, even on that 
basis, more (if it be a question of pounds, shillings, 
and pence), than their fair proportion if an apportion- 
ment were made ; but that if in any case it was found, 
after due inquiry (a local inquiry) into all the circum. 
stances, that the manufacturers did not provide a fair 
proportion in proportion to the increase of cost, then 
they quite recognise the fact that it would be fair and 
reasonable that the factory should be specially rated 
to meet that excess. 


12938. Well, but then would you contend that the 
manufacturers might put in the whole of their refuse, 
solid as well as liquid?—No. We, as manufacturers, 
do not speak of trade refusei n the sense of trade 
effluent; we speak of trade effluent and we speak of 
trade refuse, but trade refuse we cart away and we 
burn under our boilers, we do not put that into the 
sewers at all. Trade effluents we do put in, and that, 
as I say, contains in solution what passes, and what 
passes in suspension, that is any stuff that does not 
coagulate in the water. If it ceased to be particles it 
would not go into the sewers, no precipitation having 
taken place. 


12959. Your trade effluent may contain suspended 
solids and grease, and things like that, which might 
have a bad effect on the sewers *—Well, now, with 
regard to that im Halifax, for instance, I think there 
is no doubt whatever that that has gone into the 
sewers for as long as man can recollect. The trade of 
Halifax, of course, has always been very extensive, 
therefore it is possible to gather from Halifax whether 
any and what effect detrimental to the sewers has 
arisen. So far as we are able to ascertain no detri- 
mental effect has ever arisen to the sewers, but, on the 
other hand, with regard to the towns in Yorkshire, the 
three towns in particular, Halifax, Huddersfield, and 
Bradford, which are the main centres of the textile 
industry, which, of course, would include chiefly where 
the grease arises, it would appear that the mixture of 
this special effluent with the sewers has had, from a 
health point of view, a beneficial effect rather than 
otherwise. From a table which I have had prepared 





with the domestic, 
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from the mortality tables, the health tables for the ‘ast 
five years, the effect appears to be very instructive, 
for I find during the last five years—I have had these 
tables taken year by year, for five years, and then 
taken over the whole period to see how they would 
work out in every way, and I find that in England 
and Wales the death rate from all causes carried over 
the five years the average for the five years, 17°7 per 
1,000, from zymotic diseases 2°13. Then, if you take 
the 33 great towns of England, which includes the four 
Yorkshire towns, the death rate from all causes is 
19°53, and from zymotic diseases 2°74. Now, if we take 
Halifax during the same period, the death rate from 
all causes is 17-44, against 19°3 for the other great 
towns. From zymotic diseases 1°56, against 2°13 for the 
whole of England and Wales, 2°74 for the whole of the 
53 towns, and 2°35 for the 67 large tow&s. 


12940. (Colonel Harding.) Do you suggest to us them 
that the improvement im the health of the people is 
due to the admixture of trade effluents with domestic 
sewage ’—We do; we say that the effect of the intro- 
duction in our districts, at any rate in the textile 
districts, of the manufacturers’ effluent is to neutralise 


‘the domestic. 


12941. What do you suggest to us as connecting the 
two ?—We suggest as an illustration of the beneficial 
effect from a health point of view of the mixture of 
the manufacturing effluent with the domestic sewage 
that the gases of the sewers are so much weakened 
generally, and that the effect from a health point of 
view, suggests that they are not so dangerous in fact, 
and that there is therefore a beneficial effect 
from the mixture of the manufacturing effluent 
both from a flushing point 
of view and from the general point of view. 
And there is the fact that what applies to Halifax 
applies to the three Yorkshire towns where the 
textile industry is. Now, Huddersfield is very nearly 
the same as Halifax, and Bradford is a little more. 
Those three towns, as a fact, have the lowest death rate 
anywhere in England, so that the system of sewage 
does not increase or has not tended to any increase in 
the death rate, and I may say, so far as Halifax is con. 
cerned, it is generally admitted and accepted that 
the lower part of Halifax has the lowest death rate. 
That is a curious thing, but it always has been so, sc 
that with your permission I wil] put in the tables for 
what they are worth :— 


Mr, H. 
Marshall, 
Mr. C. W. 

Crossley, 
Mr. P. G. 
Baldwin, 
and Mr. J. 

Smith. 


3 July 1902, 
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Myr. ff, 
Marshall, 
Mr. C. W. 
Crossley, é é ‘ f ! } : 
Mr. P.G. Extract from Registrar General’s Mortality Tables, 1897 to 1901, inclusive, showing Annual Death Rates per 1,000 from 
ee Nr all causes and from Principal Zymotic Diseases. Towns in Yorkshire in comparison with other parts of England 
oe ats: ; and Wales. 
3 July 1902. 
ae Average Death Rate. Average Death Rate. 
All causes. Zyimotic Diseases. 
TOWNS. Population. 
Four Four 
Yorkshire a Yorkshire —— 
Towns. Towns. 
| 
1897. ? 
England and Wales = - 4 - . . 3 sees — 17°4 aed 2°15 
33 great towns = - - ‘ = ‘ - — -- 19°1 — 2°87 
Halifax - - - - - - - 95,747 16°5 = 1°39 
Huddersfield - - " - = 101,454 16°4 = 1°50 — 
Bradford - : - - 2 - ° 231,260 17°3 = 2°22 — 
Leeds, - - - - = 3 F F 409,472 19:9 — 2°80 — 
67 other large towns - - - - 2 Z — — Nae — 241 
1898. 
England and Wales - - - - - - — ay 17°6 = 2°29 
33 great towns - ; : - ‘ F — — 19°0 — 2°85 
Halifax - - - 5 2 = a 96,729 179 ran 2°15 _ 
Huddersfield - - - - - - 102,454 159 = 1°61 — 
Bradford : - - : - - 233,737 17°6 ae 2°12 — 
Leeds - - : - - - 416,618 19:2 oe 3°12 _— 
67 other large towns - - - - == 7:2 a 2°41 
1899. ; - 
England and Wales - - 2 > - - — bz 18°3 za 2°21 
33 great towos - - = : ; 3 7 aa as 20°2 ae 2°81 © 
Halifax 2 - : a : : 97,721 - 18:3 _ 1°50 
Hudderstield = - - - = - 103,464 16:2 ES 1:79 — 
Bradford - - - A : - 2 236,241 18-4 — 2°33 Sr 
Leeds - - - - - : 7 4 423,839 19-1 oo 2°79 — 
j7 other large towns - * : . - : a — TS — 2°45, 
1900. 
England and Wales - : - - - ; -— — 18°3 — 2°00 
33 great towns - = - = : : 2 = 19°5 — 2°50 
Halifax - - - - - - - 100,710 We a 1°32 — 
Huddersfield - - - - - = 104,484 loa — 1°52 => 
Bradford : - - : 2 5 = 291,535 _ 164 — 1°36 oa 
Leeds - - - - : te de - 431,287 20°0 — 2°92 ae 
67 other large towns - - - ; : 3 — — 18°] — 2°25 
1901. | ‘\ 
England and Wales - ~ - ; - > — — 16°9 — 2°05 
33 great towns - : - ; é ‘. : — — 18°6 — 2°68 
Halifax- —- : : 3 : : . 105,113 16°38 — 1°42 — 
Huddersfield - - - - - - 94,998 16°64 — 1°36 = 
Bradford : - - ? : - - 280,161 16°66 — 1°85 — 
Leeds - - - - - - - - 430,489 19°00 — 3°12 — 
67 other large towns - : é 2 2 s wae ie: iw brill — 2°24 
1897 to 1901 (Five Years). 
England and Wales -- = - - - - — — Paya a 2°13 
33 great towns - - - - - - - os — 19°3 a 2°74 
* Halifax - - - - - - - — 17°44 — 1°56 —- 
*Huddersfield . - - - - - — 16°39 — 1°56 = 
*Bradford — - - - - - : - 17:27 = 1:98 = 
+Leeds - - = - - - : - — 19°44 — 2°95 — 
67 other large towns - - - - - - _ — | 75 + 2°35 











The Industries are : 
* Chiefly woollen textile industries. 


+ A variety of industries, namely, textile, tanning, galvanising and others. 
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Well, then, with regard to the treatment at one centre 
we say that the cost of the treatment at one centre is 
very much less in proportion than the cost would be if 
parcelled out to each of the factories, were that 
possible, but in the West Riding towns, and speaking 
of Halifax, and what applies to Halifax applies to the 
other towns, the factories in those cases are so con- 
fined that they have no space whatever to provide treat- 
ment. They are surrounded by houses up .to their 
very walls, and they wou!d find a very great difficulty 
in providing means for the necessary treatment at their 
own works, besides the extra cost parcelled over each 
factory would far more than exceed anything which they 
would contribute to one centre, and they say it could 
not be so well done. 

12942. (Chairman.) But you are prepared to admit 
that the manufacturers ought to adopt some means for 
removing solids?—Yes, solid refuse; that we say we 
always have done. 

12945. (Sir William Ramsay.) The solids from efflu- 
ents, I think?—The question rather is—— 

12944. Suspended solids it is called ?—Solids in sus- 
pension. If they were solids (I do not know the right 
term, but I say) which coagulate in the water, they 
should be removed, that they, we take it, would be 
removed as matter of course; that, except as above, if 
there were solids in suspension that they should go, and 
they would be taken out in the common centre. q 

12945. (Major-General Carey.) Are not the solids in 
suspension removed at present /—I think you will find 
that the majority is, the majority of those solids are 
removed at present. 

12946. In what way?<(Mr. Crossley.) I do not 
think they are taken out. (Mr. Smith.) Only the very 
dense solids. (Mr. Marshall.) You may call it dense 
solids. (Mr. Crossley.) Wool washing and sand. (Mr. 
Marshall.) There is generally a small catch pit or 
something of that kind where it goes into before it goes 
into the sewer, I am told. (Mr. Crossley.) No refuse 
from manufacture is put into the sewer at all, not in the 
ordinary meaning of the term “refuse”; there is 
nothing in the shape of offal and that sort of thing. 


12947. (Sir Willian, Ramsay.) We do not trouble 
much about that, but the difficulty arises in turning in 
substances which contain soapsuds, for example, or dye 
waters, or scouring water, water full of grease. These 
let down large quantities of solids, which are very 
difficult to get rid of indeed in the general treatment ?— 
(Mr. Crossley.) Well, the bulk of dye water I do not 

think contains a very serious amount of solid. 


12948. The water from wool washing does ?—Woaol 
washing, but I think in many cases there are catch pits 
in our works where we catch it before it goes into the 
sewer. 

12949. Indigo dye?—A very little indigo should go 
into the sewers. 

12950. (Colonel Harding.) Should go?—And _ very 
little does go. He isa very bad dyer indeed who allaws 
indigo to go into the sewers. 

12951. (Major-General Carey.) Do you consider a 
catch pit is sufficient to intercept the grease from an 
effluent ?—I do not think it would catch all of it, but 
it would be a very considerable help. There is a great 
amount taken out of our catch pits I know. Sand from 

Persian wools, and wools which are very heavy with 
lime and sand, a great deal comes out in these pits. (Mr. 
Marshall.) Then there was oné other case to which I 
would call attention. In speaking of Halifax (I have 
no doubt it applies to other towns as well, who-have 
accepted as they have done in Yorkshire, particularly 
the large towns, the manufacturing effluent), as a result 
of such facilities having been given, factories have been 
erected on the strength of those facilities, aml corpora- 

tions have connected the sewers up to the site of pro- 
posed factories as an inducement to erect the factories. 
Those factorjes have been erected, and are surrounded 
with builds in every possible way; they have no 
other outlét whatever but the sewers, as previously 
constructed, so that those are cases in which of course 
a difficulty must arise under any circumstances. 


12952. (Chairman.) Are you of opinion that there 
should be some tribunal such as, for example, a 
Central Government Rivers Board, to whom an appeal 
could be made when a local authority refused to allow 
trade effluents to go into the sewers ?—The opinion of 
the manufacturers of the Halifax district is, that these 
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questions can best be dealt with by the ordinary courts 
ut Justice. 

12953. What are the difficulties the manufacturers 
usually meet with im dealing with local authorities, 
and what are the reasons generally advanced by loca! 
authorities tor refusing to allow trade refuse to go into 
the sewers ?—Well, ot course, im the case of Halifax 
they have not had any difficulties until recently. 
Kecently within a short period I think the Rivers 
Board have brought some pressure on Halifax to con- 
struct sewage works, and the Local Government Board 
and Halifax have proceeded with the construction of 
their sewage works, and I take it they have based the 
construction and the cost of the sewage works upon the 
quantum of effluent which has been accustomed to come 
down the sewers. And these sewage works, so far as 
the tanks are concerned, are approaching completion, 
but they have not put the sewage works into operation 
yet, so far as the land is concerned. 

12954. (Sir William Ramsay.) What treatment is 
suggested /—I think it is a bacterial process plus land 
filtration. There were several experiments made in 
Halifax some years ago in regard to that, and it was 
found to be most successful so far as Halifax sewage 
is concerned. 


12955. And up till now the Halifax sewage simply 
runs into the river without precipitation ?—They have 
had a system of settling tanks, but not sufficient, and 
under the present system I think they have increased 
the setgling tanks some 200 or 300 per cent. in capacity 
—more than that. 


12956. (Colonel Harding.) For the purpose of trans- 
forming them into septic tanks?—No doubt, and no 
doubt based on the volume of sewage which has 
already come down, which has included manufacturers’ 
effluent. 


12957. (Mr. Statford.) But is it only since then that 
there have beew difficulties with the local authority ?— 
It is only since then, for the last few months that there 
have been. They are framing some regulations which 
have been submitted to the manufacturers, but which 
they do not consider are practicable so far as Halifax 
is concerned, and with regard to those I think it is 
admitted by the Town Clerk of Halifax as well as by 
ourselves that they are not in accordance with the 
present law, and that they were not legally enforcible. 
I think that has arisen by pressure from the Rivers 
Roard that Halifax should treat their effluent. Whai 
the effect of that treatment may be when the sewage 


works are completed, and the land which they have 


acquired brought into operation, of course we cannot 
say, but I know im 1895, when the experiments were 
being made with regard to the treatment which has been 
adopted, this oxygen process, I for the manufacturers, 
went to the works and took a sample, or the manager 
took a sample with me (as a matter of fact, not 
with regard to the Halifax sewage, but it was 
in regard then in connection with a large factory 
in which difficulties had arisen as to riparian 
rights), to see if this would be practicable to 
use in connection with them. I took this sample from 
the effluent after it had left the septic tanks and was 
flowing into the river. Tt happens to have been in my 
office ever since, and for what it worth you could see 


the effect of the treatment of the Halifax sewage then. _ 


T see my note is, “Sample of sewage water taken from 
Halifax sewage works at Salterhebble after treat- 
ment by the oxygen sewage process, 17/10/95.” That 
included manufacturing effluent and the domestic 
sewage, and there it is. There is nothing in it so far 
as I have been able to ascertain but a little vegetable. 
matter. It is perfectly neutral. I have had it tested 
for acid, and, while I am on that point, I think TI might 
bring to your notice this fact, with regard to the Hebble 
brook that flows through Halifax, and with regard to 
the proportion. of the effluent which goes into the brook 
from the various manufactories, which include acids 
from. I think, a wire works, and the mixture of all these 
things makes the water perfectly neutral. Down and at 
the bottom of the stream they are able to use it for the 
boilers, because it has become neutral by the various 
alkalies and is antiseptic. 
12958. (Chairman.) Would you tell us exactly the 
present position of Halifax between your committee and 
the local authorities ?—The position at present is’this : 


The regulations were considered by the manufacturers. . 


and, as T said, they did not consider them practicable, 
neither did they consider they were in accordanse:with 
N 


Mr. H. 
Marshall, 
Mr. C.. We. 
Crossley. 
Mr. P. G. 
Baldwin, 
and Mr. J. 

Smith. 
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the existing law; and, so far as they were concerned, 
they did not see it was possible to adopt them; and 
they suggested to the corporation that it some scheme 
could be formulated for dealing with the whole of the 
effluent at a common centre (something on the principle 
that I have suggested); and if it were found that the 
factories were not paying their proper proportion of 
any extra cost, that they would be perfectly willing to 
deal with a special rate as to any excess. 


12959. Is that proposal of the traders now under the 
consideraticn of the corporation /—The corporation did 
not consider the proposal in that sense. I think they 
have stuck to their regulations, and I see by the paper 
this morning that these regulations are approved by 
the corporation last night. (My. Crossley.) They were 
passed by the general body of the council. 


12960. (Colonel Harding.) By “regulations” do you 
mean “conditions” antecedent to the reception of the 
effluent into the sewer?—(Mr. Marshall.) Yes, certain 
conditions which have been suggested by the cor- 
peration, and which I think it is mutually admitted 
cannot be enforced. 


12961. Meanwhile they are confirming them ?—They 
have confirmed them as, no doubt, being desirable from 
their point of view. 


12962. (Chairman.) Then at this present minute all 
your trade effluent goes into the sewers?—Yes. (Mr. 
Crossley.) No. (Mr. Marshall.) The greater part. 
(Mr. Crossley.) Do you mean from manufacturers in 
general. I suppose the greater part does, but by no 
means all. (Mr. Marshall.) A considerable propor- 
tion will go down the river, too, with regard to those 
factories on the river, but the greater part of the 
manufacturing effluent of Halifax goes into the sewer, 
and even from those factories on the river the greater 
part will go into the sewers. 


12965. But it goes into the sewers without any pre- 
liminary treatment, but the solids are usually removed 
by means of catching pits?—Of catching pits, (Mr. 
Smith.) Precisely, that is the general rule. 

12964. But, excepting they remove what you call 
dense solids, there is no treatment at all ?—(Mr. 
Marshall.) No. 


12965. And you commend with the bye-law you cah 
send it into the sewer in that way ?—Yes, and we sug- 
gest that is a desirable thing in order to get over the 
difficulty of treatment before it goes into the river, that 
it should be treated after the dense solids have been 
taken out, that it should be treated. at a common centre, 
and that everybody should contribute to it, if they 
do not already have any excess treatment. 


12966. (Colonel Harding.) The members of your asso- 
ciation for the most part are already connected with the 


‘sewers in Halifax.2—That is so. 


12967. Such as Crossley’s for instance ?—(Mr. 
Crossley.) We are connected with the sewers up to a 
certain extent; we do not put anything like the whole 
of our effluent down the sewers. 


12968. But you have connection ?—Oh, certainly we 
have connection. 


12969. And you?—(Mr. Baldwin.) In 1871, when our 
new mill was erected we were connected by the cor- 
poration to their sewer, and ever since part of our 
effluent has passed into the sewer, and the rest of our 
effluent goes into the stream. 


12970. And which is the mill belonging to the Wool- 
combers’ Association, which is represented by its 
Director ?-(Mr. Smith.) Kensington Works; still it 
is in the Borough of Halifax. 


12971. That is also connected with the sewers ?— 
Entirely, sir. 


_ 12972. The difficulty in connection with the condi- 
tion of the law and the responsibilities of the local 
authorities seems to me to arise rather with mills apply- 
ing for connection to the sewers, than with mills already 
89 connected and claiming a prescriptive right; is not 


that so?—(Mr. Crossley.) T do not think the corporation 
will admit a prescriptive right. 


12973. Well, but as a faci/many of you are already 


connected 2?— (Mr. Marshall, Wea, 
‘Certainly. rshall.) Yes (Mr. Crossley.) 


wou That is a fact, is it not?—(Mr. Marshall.) 
es, 


12975. And you, in your answers. su gest that the 
‘condition of the law is quite clear, ond hash ved 466 


<< 
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no necessity for altering it, because your pesition 1s 
evidently a very strong one ; you are connected already ? 
—(Mr. Baldwin.) Certainly. 

12976. But where a manufacturer applies to the 
Corporation of Halifax for permission to connect with — 
the sewer, his case is not so easy. Is it because the 
corporation then says: ‘‘ Well, we will receive your 
effluent upon certain conditions,” which they proceed 
to state, which they recently confirmed, as you have 
told us just now. Well, in that case, is the law 
sufficiently clear to permit that manufacturer to say to 
the Halitax Corporation: “You must receive my 
effluent” ?—(Mr. Crossley.) We shall have to make an ~ 
application ourselves personally shortly for a further — 
connection, and I am quite satisfied with the existing — 
state of the law. — 


12977. But are you aware that, as a fact, applica- 
tions have been made all over the West Riding to local 
authorities, and have been refused, and that so far 
manufacturers have not been able to compel local , 
authorities to take their effluents except on submis- 
sion to certain conditions ?—But have they carried their 
case extremes, or has it been done with gentle pres- 
sure 


12978. I do not think the pressure has been very 
strong any way, because the manufacturers have not — 
been generally anxious to do anything at all?—(Mr. : 
Marshall.) I will point out this that in several cases 
the® West Riding the objection raised is: “Oh, but we 
have no accommodation in our sewers; they are not 
large enough; we cannot take it, because the sewers | 





have never been constructed to take it.” But in the — 
large towns that does not apply. They have been con- 
structed and have been taking it, and therefore the — 
Public Health Act comes into force at once, which does — 
not create any limit under Section 21. Subject as im . 
Section 21 you are entitled to have a connection with — 
the sewer. 


12979. But you yourself grant, will you not, that the | 
authorities are able, under the Public Health Act, | 
and the Rivers Pollution Act, to claim either that their | 

' 
judice the treatment of the sewage, and that upon those 
grounds they, in fact, do often refuse to allow connec- 
tions ?—Oh! undoubtedly, in smaller districts where 
their sewers have never been constructed to take the 
effluent, that must be so; but in those cases I would — 
point out that is very generally in country districts — 
where the difficulty is not so appreciable as it is in 
towns. 


12980. Then we gather from your evidence that your 
association is of opinion that it is to the advantage of 
the trade of a district that the local authority should 
give facilities for connection with sewers?—We think 
so. (Mr. Crossley.) Undoubtedly. i 


12981. And you probably think that the wholesale 
treatment of the trade effluents at some central place 
by the local authority is more likely to be effectively 
carried out than the separate treatment at the various 
manufactories ?—Certainly, and more economically too. 


12982. But, on the other hand, does it not appear to 
you also reasonable that before allowing connection with 
the sewers the authority should lay down certain con- 
ditions in regard to preliminary treatment by the 
manufacturer ; not, I mean, to the extent absolutely of 
purifying the effluent so as to make it fit to go direct 
into a river, but to the extent of settling out suspended 
solids, grease, neutralising acid or alkalinity, and so 
forth ?—(Mr. Smith.) I do not think there is a dispute 
in Bradford, although, of course, the bulk of our manu- 
factories are in connection with the Yorkshire wool 
trade. The whole of the association is at present 
situate in Bradford or nearly so; there is only our firm 
in Halifax. Some of the firms do precipitate, and some 
do not. To us it seems most undesirable to precipitate 
fats at all locally; that ought to be done at one 
centre. It seems to be the best way unquestionabl, 
for precipitation. Take, for instance, alumina ferric, 
it forms a most abominable precipitate, and would 
make big nuisanees all through the town ; there is no 
getting rid of it at any price in any way if it is locally d 
produced. ; or ae 

12893. You are referring to the chemical precipitant? — 
—To the chemical precipitant alumina ferric, which 1s _ 
used in many places where they adopt: precipitation. — 


12984. What I want to get at is this: The Com- 
mission, of course, are taking evidence for the purpose 


sewer is not large enough, or that the effluent will pre- 
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of ascertaining the opinions both of local authorities 
and manufacturers in regard to this difficult question, 
and local authorities called our attention to tuis fact, 
that in many cases—in most cases—the reception of 
trade effluent into their sewers either prejudiced the 
treatment, or, at all events, makes the treatment much 
more difficult. We asked several also in regard to the 
presence of suspended solids, and in many cases authori- 
ties have told us that, recognising the necessity cf 
promoting or assisting trade in their districts, they 
have expressed their willingness to receive trade 
effluents, provided the manufacturers will carry out 
certain reasonable preliminary works for the settle- 
ment of solids and the removal of grease, and so forth. 
7 (Major-General Carey.) And the regularity of the 
ow. 

12984*. (Colonel Harding.) And providing recularit 
of the flow, and apparently with Baily satisfaction is 
the manufacturers. [he manufacturers found that carry- 
ing out such works is a very much lighter business and 
less expensive business for them than satisfying the 
Rivers Board, and turning their effluent into a stream. 
If he is merely asked to settle his solids he may send 
down impurities in solution into the sewers, and the 
cost will be much Jess then being called upon by a 
Rivers Board to purify his effluent thoroughly to 
permit of its going into a stream. What I should like 
to kmow is whether your association does not think that 
1t 1s reasonable for the local authority to lay down 
certain conditions of that reasonable character ?—(Mr. 
Crossley.) There will be so many exceptions I am afraid 
that will have to be made to those conditions. Owing to 
the formation of the land in Halifax it is an extremely 
narrow valley, and those mills are situated in, the 
middle of the town, where there is absolutely no land 
at all; it would be almost an impossibility to get any 
place at all where they could precipitate solids. In 
our Own Case we are in an extremely narrow valley; 
we have from 750,000 to 1,000,000 gallons which we 
would have to treat, which would mean an acre of land 
a yard deep; and if you are going to make exceptions, 
Supposing we could prove such a strong case that we 
really could not precipitate, and get rid of our solids 
well, then naturally other manufacturers say: “ Well, 
these people do not, why should we?’ You can hardly 
make one law for one man and one for another simply 
because one man has not space. 


12985. Your position of being already connected 
with the sewers is a fairly strong one, and different 
from that of those who want to make a new connection 
with the sewer, and there it would seem the local 
authority is justified by the condition of the law in 
insisting upon certain preliminary treatment ?—But 
these conditions of the corporation are supposed to be 
retrospective, I take it. 


12986. Their intention is to make them apply to 


those who are already connected ?—I think so. 


12987. You claim to be exempt because you are 
already connected; is that it?—Well, I think there 
will be a great amount of difficulty. I think it is quite 
likely they will say to us: “We shall not take this 
effluent.” We do not know what they are going to do, 
of course, but it is quite likely they may do that. 

12988. But the settlement of solids, say in your own 
works, would not be so serious a matter either in regard 
to the land required or the expense ?—It would indeed. 


_ 12989. What is your total flow per 24 hours ?—It is 
difficult to estimate; certainly close on 1,000,000 
gallons. 

12990. Per day ?—Yes. 

12991. Have you not room for a settling tank with 
a capacity of 1,000,000 gallons ?—Well, I understand to 
settle that will require an acre of land a yard deep; 
that is for about 800,000 gallons per day, and how 
should we be able to send down that quantity of 
water at a constant flow. 

12992, It is not necessary to send it down at a con- 
Stant flow ?—We have no land, excepting by pumping an 
enormous distance. The configuration of the valleys 
in Halifax will not allow of it, and Messrs. Baldwin 
are in exactly the same position. (Mr. Baldwin.) We 
have the use of the sewers in the upper portion of our 
property. The stream falls rapidly. In the lower 
portion of our property we have no outlet into the 
Sewer, and the trade effluent there runs into the 
stream. The West Riding Rivers Board know we can- 
not do anything. It is a road mainly adjoining’ our 
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property there, we have got no liberty there to place 
tanks. 

12993. And have vou no room for settlement ?—We 
have no room whatever for settlement below, because in 
our case we should have to make tanks to hold it 
before we could pump. Supposing we could do that, 
and to make the manufacturer lift all his trade effluent 
back again up to some higher land to enter the sewer 
there would be an excessive hardship. We have not 
the land. Of course, if we had to put in a receptacle to 
hold ours it would have to be put in the stream, 
because there is a road actually bounds us on the lower 
side of the valley, so that it would be perfectly impossi- 
ble for us to-do anything; amd we are surrounded on 
the other side. 


12994. In the case of new applications to the corpora- 
tion to connect up with the sewers do you or do you not 
think it reasonable for them to make conditions before 
they receive the new effluent /—I consider that the mix- 
ture of the different effluents would neutralise this 
because in my own works at the present time we are 
using the beck water for our boilers. Our boilers are 
made of iron, so if the river water were strongly acid 
the destruction of our boilers would be very rapid.. We 
have boilers there which have been working for 15 
years, and they are still at the full insurance—7Olbs. 
pressure. We put them in 15 years ago, and they are 
still allowed, and we are using them at the works. 
(Mr. Crossley.) That passes through our works? (Mr. 
Baldwin.) Yes, that passes through your works, and 
trade effluent passes into this beck, which they con- 
sider is injurious to their sewers. That water we are 
using for our boilers, we have used for many years,, 
and our boilers are in such a condition that the in- 
surance company still takes them at their full in- 
surance. ; 

12995. You claim that the reception of various 
effluents into a sewer causes a neutralisation, and does 
away with the difficulties which might attend a specific 
effluent, which might be alkaline or acid ?—The result 
at the trade outfall works I consider that effluent must 
be practically neutral. 

12996. But I understand the local authority at. 
Halifax recognise that, and are not unwilling to re- 
ceive trade effluents with certain conditions, and the 
conditions that they make simply apply to the removal 
of suspended solids, of grease, and the regular flow. 
That was what they told us. Does that or does it not 
appear to you reasonable in case of new applications ? 
—I consider as regards regular flow it can be easily 
done at the outfall works; because they could have 
storage tanks there to store it. But they must have to 
deal with variable quantities. When it is fine weather, 
there cannot be so much sewage coming down as when 
there is a thunderstorm, and a very large flow. How 
would they deal with such a case as that? 


12997. In many towns regulations have been made. 
about a regular flow with very great advantage. For 
instance, in cases where a vat is let off by pulling up. 
a plug, and a large quantity of acid matter is 
sent up into the sewer it may cause very serious 
difficulty, both im the sewer and in connection with 
the treatment of the sewage; whereas if that was 
allowed to flow gently out of a storage tank at an 
equable rate throughout the 24 hours, its presence 
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would scarcely be noticed ?—But I should consider the ~ 


working hours are much the same time. We are 
restricted by law to work only such and such hours, 
and it would be customary for all mills to let off their 
effluent at much the same time. 


12998. But if it were stored—let off at the same 
time, and stored in the separate works, and then it 
flowed through a certain sized pipe regularly through- 
out the twenty-four hhours, the regular flow would be 
maintained, which would permit of sométhing like 
equable conditions at the sewage works?—(Mr. Cross- 
ley.) It would be absolutely impossible for us. Wo 
could not store one million gallons of water and let it 
off in regular quantities. (Mr. Smith.) We have much 
less quantity than that, and we could not do it. In 
the town, at some of the mills, there is no room what- 
ever; practically all around. are dwelling houses— 
many of them are so. ; 


12999. We appreciate that. In those cases where no 
objections have been made to the reception of the 
effluent into the sewers, you have occupied your land 
by buildings, and, at the present moment, in view of 
this having been permitted in the past, there are specia. 
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trict eouncil; they could go further on the left hand 


ye i es plete 4 Gi s for these - ; 

Ril ei - wks ae aes eel Pees realy the side of the road, where they have got it for their land 
ifs C. W. mnaking of conditions by the authorities is quite a differ- filtration ; they could get a large quantity more there, 
Crossley, ent thing?’—(Mr. Baldwin.) That is a little unfair, is but they would have to pav for it. ; 
Mr. P.G. it not, towards an older business? It is an advantage 13008. (Colonel Harding.) The evidence from other 
Buldwit, sometimes to have-an older business, but it seems unfair towns has been clearly that in most cases manufacturers 
ar “oe is upon a new comer that he should be handicapped, and have recognised the duty imposed upon them of carry- 

ONT. 


have to do these things, while somebody else in the same 


trade, probably because he has been longer, has those 
privileges allowed him, 

13000. It is unfortunate. No doubt, it is very for- 
tunate for you gentlemen who are already so connected P 
—Yes; we have been in business 117 years in the same 
place, and we are, of course, completely shut in. The 
West Riding Rivers Board come to us—they have come 
to us scores of times—and I have been round with 
the inspector and showed him where we were—and. it 
is an impossibility. 

13001. The point is this: that the legal aspect of the 
question will have to be fought out. New conditions 
have arisen for your local authority ; in the old times 
they were allowed to turn their sewage into the river 
without any treatment at all ; now new conditions have 
come about, and they are compelled to treat it, and to 
treat it effectually. These new conditions will, no 
doubt, affect these old factories; they will have to be 
fought out, no doubt?—We want to save money where 
we can; we do not want to waste money unnecessarily, 
and, of course, one can quite see that the combination 
in effect is an advantage; and, surely, if the town 4s 
there for the trade of the district—in fact, of course, the 
trade of the district really supports the whole town— 
therefore, the cheapness of a concentratedness of treat- 
ment atone centre is surely advisable. 

13002. I think that is quite \agreed to by your cor- 
poration; but what they say, and probably say with 
sreat truth, is that the presence of suspended solids to 
any large extent in a trade effluent increases enormously 
their difficulty in dealing with their sewage, because, as 
you know quite well, dissolved impurities are easily 
dealt, with, suspended impurities are much less easily 
dealt with, and, again, the presence of grease is a Serious 
difficulty ; and, if the manufacturers in Halifax, who 
have been already connected, would recognise these 
dificulties of their corporation, and assist them to the 
extent of removing the grease, as far as possible, re- 
moving the solids, as far as is practicable in these old 
works, it wouid facilitate the work of the corporation 
very much, and, no doubt, increase their readiness to 
assisi other manufacturers who ask to ‘be connected? 
—(Myr. Smith.) It is a great question, and the corpora- 
tion will have an opportunity of proving it, perhaps, 
presently ; whether there is not a very great deal more 
grease and a great deal more solids sent down by 
domestic sewage than there is from all manufacturers’ 
solids. It is also a very great question indeed, if there 
is not more soap used for domestic purposes (I am 
certain, in Halifax, very considerably) than there is 
for manufacturing purposes, and, if the fats are the 
difficulty, they have got to deal with, they have got 
them to deal with there already. 


15003. Then, we are to take it, as the result of your 
evidence, that you gentlemen, representing many manu- 
facturers in Halifax, who are already connected with 
the sewers, decline absolutely to assist the corporation 
by carrying out any provisional works whatever ?—(Mr. 
Crossley.) We think it would be far better done by the 


corporation. (Mr. Marshall.) And we should be pre- 
pared: to contribute to the cost. (Mr. Crossley.) Cer- 
tainly. (Mr. Marshall.) The cost of centralisation. 


(Mr. Crossley.) We are only looking after our own 
pockets. We should have to pay the corporation. We 
prefer to pay the corporation for it, they could do it 
cheaper than by private manufacturers. 

15004. (Major-General Carey.) Supposing the corpora- 
tion say it is not possible; the area they have in Hali- 
fax for sewage disposal works is limited ?—The land? 


13005. Yes, the land?—I do not know. 


13006. Oh, yes, it is very limited?—(Mr. Marshall.) 
There is a considerable amount of land, but I think it 
is limited for the area of. abocieteae 


13007. Depending upon settling tanks and. bae- 
terial filters, they have taken as much land as they pos- 
sibly can, but that land is extremely limited in area. 
Supposing they say: “Well, whatever our willingness 
may be to take your effluent, we cannot take it without 
preliminary treatment of some kind 2—(Mr. Baldwin.) 
What they have got now, they have taken from a dis- 


ing out such reasonable preliminary treatment as the 
local authority require, and in a great many cases that 
has been done with mutual advantage, because then 
most manufacturers have been able to connect with the 
sewers. If no assistance is given by the manufacturers, 
the difficulties of the local authority may be so great 
that they will not try to do it?—In that case, must the 
manufacturer buy the land near, and conduct his 
effluent to the nearest land he can buy, whatever 
exorbitant price they wish to name for the land. 

13009. I am afraid that is not a question we are pre- 
pared to answer?—(Mr, Marshall.) That is rather too 
‘big an order. The question, of course, in every case 
would be whether or not it would be reasonably prac- 
ticable. That would be so, I take it. 


13010. We have a good deal of evidence of manufac- 
turers, who, at considerable cost, have carried out satis- 
factory works, and have told us their business has not 
been ruined by that outlay ?—There is no doubt that 
in the outlying districts, where there is plenty of land, 
there is no difficulty. (Mr. Crossley.) No objection at 
all. (Mr. Marshall.) The difficulty is not felt by the 
manufacturer. Of course, the difficulty is in the towns 
where we are so limited in space, that is where the 
whole difficulty arises. In outlying districts the difh- 
culty really does not arise, because you can get the land 
without any difficulty, but in Messrs. Crossley’s case 
and Messrs. Baldwin’s, there is no land anywhere near, 
and the lie of the land behind; anything nearly ap- 
proaching open land is a hillside behind them that has 
a fall of about one in two, in fact, it is impossible to 
walk up it. That hill goes up 800 feet. It would be 
impossible to put any tank cistern to hold their effluent 
in that place at all. But it must apply, not only to 
Halifax, but all the towns, and I have no doubt you 
gentlemen will have plenty of evidence to that effect 
that the great difficulty is in the towns of dealing with 
it. (Mr. Crossley.) Particularly in such places as Hali- 
fax and Huddersfield and Bradford. Of course, in these 
Lancashire towns, Rochdale, Oldham, and all over, they 
have got a flat level land to deal with; they have not 
got shaly hill side, where the cost of foundations alone 
would be enormous. in 


135011. (Colonel Harding.) In your case, Mr. Baid- 
win, iy think you said some of your effluent went into 
the river?—(Mr. Baldwin.) Yes, it does. 


13012. Is any pressure put upon you by the Local 
Rivers’ Board ?—We have had numerous visits. 


13015. Are you doing anything ?—It is impossible. 
I have been round several times with the inspector, 
and I showed him we had not got a square inch of 
ground where we can put anything to deal with it, so 
as to give a good result, and it has gone into the river 
since the mills were put there. In our position they 
said: “ Well, we cannot see anything; the corporation 
must deal with you.” That is how things stood at the 
last visit. I do not see how we an, because our works. 
are down by the stream, and the dye house is the lower 
portion of our property. 

13014. You would have to pump to get into the 
sewer ?—No, we could get into the sewer, but we could 
only get into the sewer with a direct pipe ; we should 
have no means of making a storage tank to hold the 
amount of half a day’s flow. We should have really, se 
far as I can see at the moment, no possibility of making 
such a tank, not without expense. Would have to. get 
permission of the corporation to make it in the road- 
way. 

15015. Ave we to take it that in the special cireum-. 
stances in which many a man is placed, not having 
land to carry out any preliminary treatment whatever, 
you are willing to contribute towards the extra cost 
which the local authority would be put to in dealing 
with those effuents’—(Mr. Crossley.) Provided they 
can Say we are not paying our proper proportion now. 
(Mr. Smith.) We pay a'heavy proportion now. , 

15016. Ironworks, which turn out no effluent at all. 
then might be rated at the same rate as your works, 
Mr. Baldwin, would pay exactly the same as you would. 
and would not cause any trouble or expense to the 
local authority? —(Mr. Marshall:) That would be a 
basis of fixing the special rate, that would be a“ hasis 
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of dealing with it, a matter of detail as to what pro- 
portion the various trades should contribute. For in- 
stance, im these towns, the trade, as a rule, of any 
dimensions, would be under certain heads; for in- 
stance, the textile trades’ should contribute so much 
on their assessment, and so and so trades so much 
on their assessment. That would be a matter of de- 
tail. On the inquiry as to the fixing the settlement 
oi a special rate, where it was found that the propor- 
tion already contributed by the business proprietors 
was not practically more, as they do in many cases, I 
am told, pay more than their proportion of the extra 
quantity. In other words, to make myself clear, if 
there was a domestic sewage rate, pure and simple, con- 
fined and levied upon the domestic properties, and a 
manufacturmmg system, limited to the manufacturers, 
ths manufacturers have more than paid towards their’s, 
whereas the domestic effluent would be very much 
under-paid, than by the joining up in many cases it 
would be found. (Mr. Smith.) There is just one illus- 
tration of the unreasonableness that we sometimes find, 
and that we should find’ now if the corporation. were 
allowed to have its way in relation to the manufac- 
turers’ effluent. Section A, under No. 2 of their 
rules, which they seek to enforce, states that the 
efiuent must be free from solids in suspension be- 
yond 15 grains to the gallon. Our chemist tells me 
that it is not possible, by any means of filtration, to 
reduce it to less than 150 grains, that is 10 times the 
quantity that is here put as a limit. 


13017. (Sir William Ramsay.) From your effluent? 
From any manufacturer’s effluent in the textile indus- 
tries ; so that that would be setting an absolute im- 
possibility for a start; we could not do it. 


13018. (Major-General Carey.) You say that ought to 
‘be done by the corporation themselves ?—Quite so, 
“yes ; yes, certainly, by their precipitation tanks. (Mr. 
Marshall.) I think it is perhaps justice to say that 
they have recognised the impossibility of doing it 
themselv2s, and they have eliminated that particular 
question from the rules. (Mr. Smith.) Have they 
taken that away? (Mr. Marshall.) They have elimi- 
nated that particular condition from them ; they have 
found it was absolutely impracticable. 


13019. (Colonel Harding.) I should just like to go 
‘back to something you said in your earlier evidence, 
that you thought the condition of the law was per- 
fectly clear, that under Section 21 of the Public Health 
Act, the owner or occupier of any premises within the 
district of the local authority could claim connection 
-with the sewer ?—Yes. 


13020. And you stated that certain cases had been 
‘before the courts, and had been settled in favour of 
your view. Can you give us any specific instances 
where a person so claiming has obtained, legally, con- 
nection with the sewer?—I car give you these cases 
‘where the corporation, in the Ainley case, for in- 
‘stance, the plaintiffs were millowners, with premises 
in the district cf the local board. ‘They connected 
with a drain with defendant’s sewer, which was for- 
merly an open watercourse, and then emptied into a 
stream. Proceedings were afterwards taken against 
the local board to restrain them from fouling the 
stream, and then the board gave notice to the manu- 
facturers, under Section 21, of their intention to go 


tn the drain. 


ih 


13021. But the connection had already taken place? 
—QOh, in all those cases the connection has taken 
place. 


13022. Then you do not know of any specific case 
where application has been made for a new connection, 
and where that application has been maintained 
against the local authority, if the local authority 
claimed that the effluent prejudiced the treatment +— 
Oh! no, I do not. I may say that on those lines the 
manufacturers have been advised by eminent counsel, 
Mr. Macmorran, who is an eminent authority upon 
these matters, that they are so entitled, and to main- 
tain their right to go in as ordinary ratepayers under 
that Section 21, that those conditions—there are cer- 
tain regulations under Section 21—that those regula- 
tions must be made applicable to the whole sewage of 
the area, and subject to that they can go. 


13023. Do you happen to know whether the local 
authority has been advised by eminent counsel, too? 
—I am only stating those points which will no doubt 
have to be contested when they come, only in a great 
many cases you will probably be aware that small 
manufacturers, where they are taken; they will du 
anything for peace. 


13024. I just refer to this because your evidence 
is that the condition of the law is quite satisfactory ? 
—Yes, in all these cases it has been in favour of the 
manufacturers. With regard to the latter pomts, and 
the riparian rights, you have not asked any questions 
about those. 


13025. (Chairman.) What would be the effect upon 
the flow of the water in the stream in the case in 
which the manufacturer uses the water from the stream 
in his manufactory if the trade refuse were delivered 
into the public sewers?—Of course, the answer with 
regard to that is that the manufacturers must of neces- 
sity limit the discharge into the sewer to the quan- 
tity of water he obtains from other sources, such as 
the town, or the wells and springs, and the. river. 
Naturally, the flow of the river must be kept up, and 
that is, I think, generally speaking, done, practically. 

13026. In such cases is any alteration in the law 
desirable so as to get over the difficulty of riparian 
rights ?—I think the opinion, generally, of the manu- 
facturers is no. It would be such a difficulty, the 
present system works; it is very seldom that a man 
oversteps the reasonable boundary, and if he does 
not, then they work together. 


13027. (Sir William Ramsay.) Only one question be- 
fore you go. Have you any idea as to the relative 
amount of the rates paid by the manufacturers in 
Halifax and those paid by the general population ; 
an approximate guess even would’be of interest /—I 
think the amount paid by the factories would very 
nearly approach one half. I 1m speaking roughly. I 
think the amount on the factories and premises in 
connection with the factories would very nearly be 
about one half. 


13028. That, of course, does not include the rates 
that the cperatives pay from their own dwellings /— 
The operatives rates are paid by the owner ; the opera- 
tive himself, as a rule, gets his cottage rates free, and 
they are paid by the owner of the property. I think 
it is under £20 a year, something like that, that falls 
upon the owner. 
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Sir Cuartns A. Cammron, m.pD., called; and Examined. 


15029. (Chairman.) You are Public Officer of Health 
in the City of Dublin, and Professor of Hygiene, Royal 
‘ College of Surgeons P—Yes. 


130350. I believe you hand in the results of certain 
arate of sewage taken in different parts of the city? 
—Yes. 

13031. Are these average analyses, or are they special 
individual analyses?—They are taken from eight dif- 
ferent parts of the city, so as to get as far as possible 
a pretty equable specimen of the ordinary sewage. 


13032. What I mean is, are they averages ?—No, they 
are single determinations. 


13033. Are they regarded as anything abnormal ?— 
No, I think they are very ordinary kinds of sewage. 
We have not many manufactories, especially dye works, 
in the city—in fact, only one or two—and therefore 
there is not much exceptional material like dry earths 
going into the sewers; there is a little, but it forms a 
very, very small proportion of the total. 


13034. Would you be inclined to make an exception in 
the case of the breweries ?—No, I would not, having 
regard to the immense quantity of sewage with 
which the sewage from the breweries becomes amal- 
gamated. You have the analyses of the sewage 
from one ef the city breweries in that table which I 
hand in, No. 7. I may say that two breweries contri- 
bute nearly all the sewage which can be properly de- 
scribed as brewery drainage. Generally speaking, all the 
sewage had a strong odour of sulphuretted hydrogen, 


with two exceptions. In one of these cases it was not 

very strong, and in the other there was almost no odour, 

and that was where the sewage came from the brewery. 

That refers to No. 7 in the table, and in that case there 

was only 3°30 grains of suspended matter per gallon, and 

only 2 grains of cellulose per gallon and traces of starch. 

The worst sewage come from the sewer into which that. 

brewery discharges—the street sewer in Rainsford 

Street—that you will find in No. 8. The sewage there 

contained over 141 grains of solids per gallon, and it 

took 10°84 grains of oxygen to the gallon, which is about 

double the quantity in the other drainages. Although 

in one case there was a larger amount of solids—namely, - 
144 in the Watling Street sewer (No. 2), and 3°5 grains 

of cellulose and 5 grains of starch. There was another 

exceptional sewage (No. 8), which contained 5 grains of 

oxide of iron per gallon, and there was one other sewage 

which differed considerably from the general run of the 

samples. It contained 48°70 grains of chloride per 

gallon, or nearly half of the total solids; the solids were 
14480 and the chlorine 48°70, but on making inquiries 

I ultimately came to the conclusion that that was due to: 
the enormous gut factories in that district. It appears 

the practice is, when the intestines are taken out they 

are packed in immense quantities of salt, so that [I 

think the chlorine is contributed by the gut factories—of 
course it will as common salt, so that practically the 48 

grains would run to between 70 and 80 per cent. of 

common salt. These are the only exceptions in the- 
Cee (Witness then handed in the following 

table) : — 
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OBSERVATIONS. 


No, 1, Smithfield Street.—Sewer at Haymarket.—Odour 
of sulphuretted hydrogen. 


No. 2, Watling Street.—Sewer at Coke Lane.—Odour of 

sulphuretted hydrogen: not much suspended mat- 
ter. One-third of the solid matter is chlorine. This 
chlorine as sodium chloride is probably derived from. 
the gut factories in the neighbourhood, as the #n- 
testines of animals in these factories are liberally 
treated with salt. The suspended matter included 
35 grains of cellulose and distinct traces of starch. 


No. 5, Fitzwilliam Street.—Sewer at Baggot Street.— 
Odour of sulphuretted hydrogen. 


No 4 Sewer at junction of Cardiffs Lane and Misery 
Hill.—Odour of sulphuretted hydrogen. A very 
large amount of solid matters. Traces of hydro- 
carbons present. 


No. d, Sewer at Seville Place, opposite Cobourg Place.— 
Odour of sulphuretted hydrogen. Much suspended 
matter. 


No. 6, Drumcondra Tanks.—Slight odour of sulphur- 
etted hydrogen. Total solids not large in amount. 


No. 7, Rainsford Street.—Syphon pipe, discharge from 
brewery. Almost no odour. Nearly clear, yellow 
colour. Very few large suspended particles. It 
contained 2 grains of cellulose per gallon and traces 
of starch. 


No. 8, Rainsford Street Sewer.—Very dark-coloured. 

_ Numerous large particles. Much suspended matter. 
Very bad odour of sulphuretted hydrogen. Con- 
tained 5 grains of oxide of iron. 


15035. (Chairman.) These are the only observations 
you wish to make in reference to these tables?—Yes. A 
great many years ago I made a much more elaborate 
analysis of the sewage of the city, and got averages by 
taking a large number of samples on dry days and wet 
days and under different conditions at different points. 
The samples numbered altogether 40. I dealt with them 
am a paper on “The Chemical Composition and Fertilis- 
ing Value of the Sewage of Dublin,” delivered by me 
on the 15th January, 1865, before the Royal Dublin 
Society. In that paper I dealt with the whole subject 
of sewage disposal. It gives the quantity of solids in 
100 tons of sewage, based on the 40 analyses, which I 
think gave very fair results. Without going into minute 
details I would like to refer to one or two points in 
the paper. There were 42-1lbs. of solid matter in 100 
tons of sewage in a state of solution, and there were 
mechanically suspended 18:32lbs., making a total of 
60°42lbs. of solid matter in 100 tons of sewage, nearly 
the whole of the nitrogen being in solution. The nitro- 
gen in solution was 16'5lbs., and in mechanical suspen- 
sion only 2-48lbs., I calculated at that time, which is a 

_ good many years ago, but the position of the city has not 
materially altered, that the sewage annually produced 
in Dublin, calculated for that year on the rainfall and 

. other data, would be 24,767,857 tons 3cwt. 2qrs. 12lbs. 
That is very minute, but it is based on figures, and I 
had to bring it out even to pounds. The money value 
I estimated at £179,840, calculating that each ingredient 
—ammonia, potash, and so on—would be valued as if 
they were constituents of artificial manures, but at the 
same time pointing out that owing to the extreme 
solution that figure should be discounted, and that the 
value was very small. I hand in this paper in evi- 
dence :— . 


“The sewage of towns, although but little used as a 
fertiliser of the soil, has at least proved the fertile sub- 
ject of calm discussions, angry controversies, lectures, 
newspaper articles, scientific papers, pamphlets, reports, 
commissions, experiments, and even Parliamentary in- 
quiries. The problem—can the sewage of London be 
utilised ?—has during the last twenty years occupied the 
attention of capitalists, engineers, chemists, agricultu- 
Tists, sanitary reformers, and imperial and civic legisla- 
tors ; yet, notwithstanding all that has been done and 
said relative to this important problem, it still awaits a 
practical solution. There are two points in relation to 
sewage upon which the public have pronounced a decided 
and unanimous opinion, namely, the necessity for its 
complete and expeditious removal from towns, and the 
desirability of subsequently turning it to useful account 
by applying it to the soil. Every other aspect of the 
Sewage question is, however, regarded from different, 
_ and, in many cases, even opposite, points of view. The 

engineers are not unanimous as to the best mode of con- 
veying the sewage from the towns to the points of dis- 
tribution; the chemists have not accurately determined 


h 
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its composition, and even the agriculturists are not 
agreed as to the kinds of crops to which this manure is 
adapted, nor have they decided upon the proper quanti- 
ties in which, under certain circumstances, it should be 


Sir C. As 
Cameron, 
M.D. 
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dition of the sewage question, at a time when it comes 
prominently under ‘the notice of the citizens of Dublin. 
The interest attachable to it is no longer confined to the 
inhabitants of London and those of a few other cities and 
towns across the channel, for a project to utilise the 
sewage of Dublin is actually afloat, and its promoters 
promise to be amongst the first to solve one of the most 
important social problems of this age. I am no more 
interested in the success of this scheme than every citizen 
of Dublin should be, and it is merely the statements in 
relation to it which have been made public that have led 
me to prepare a paper on the sewage of Dublin, which 
the council of this society have kindly granted me per- 
mission to read before its members. 


“The question as to the practicability of using the sew- 
age of large towns for manurial purposes has been for 
so long a period discussed by so many able men that but 
little originality need be expected in the present paper. 
In fact, my chief object in reading it is simply to elicit 
a discussion, by a competent assembly, on a subject 
which is likely before long to affect the ratepayer of this 
city in a most sensitive and hitherto very vulnerable 
point, namely, his pocket. The gentlemen who propose 
to apply to a useful purpose the sewage of Dublin are 
not, it would appear, disposed to undertake the collection 
of that article. They propose that it be delivered to 
them at points close to the estuary of the river, and 
they even go so far as to say to the citizens, ‘We will 
not give you a farthing for all the sewage you may give 
us, unless the profits which may result from its applica- 
tion pay more than a fair percentage upon the capital 
embarked in the undertaking ; in that case we will divide 
our surplus profits with you.’ In order, therefore, to 
be in a position to comply with the terms of the sewage 
company, the Corporation must construct two huge 
sewers, paralled to, or beneath, the quays. The pro- 
moters of the company appear to have been advised as 
to the probable cost of constructing these sewers, seeing 
that they propose lending to the Corporation for that 
purpose the sum of £80,000 at five per cent. THe 
making of the intercepting sewers may not cost quite 
that large sum, and it may cost a larger sum; but, no 
doubt, the outlay will certainly exceed £60,000, and 
ae may closely approach £100,000. The questions, 
then, which the citizens of Dublin are deeply interested 
in are—firstly, is it desirable to prevent, at a cost of 
from £50,000 to £100,000, the Liffey from continuing to 
be an open sewer? secondly, are the facts in relation to 
the applications of sewage such as would justify a reason- 
able expectation that the operations of the proposed 
sewage company would prove so remunerative as to be a 


_ Source of revenue to the Corporation as well as to the 


company? These questions I propose to discuss in this 
paper. 
“Sanitary ASpmcT or THE SEWAGE QUESTION. 


“There is no doubt but that in the long run the agri- 
cultural and civic interests involved in the question of 
sewage will be found to coincide, but the onus of taking 
the first step towards the solution of this problem rests 
on the authorities of the towns. That agriculture sus- 
tains a loss, so long as the sewage of towns is poured. 
into the ocean, is quite true; but that loss is a mere 
negative evil, whilst the presence of this baneful stuff 
in the midst of a crowded city is a positive injury to its 
inhabitants. Are the citizens to tolerate the existence 
of an evil amongst them which annually sends no in- 
considerable proportion of them to the grave, simply be- 
cause those to whom that evil would prove a benefit ex- 
hibit no anxiety to take advantage of it! To the farmer 
the aspect of the sewage question is simply a pecuniary 
one, and were he never to be supplied with the com- 
modity he would not, as a rule, be the worse off ; but 
to the citizen the removal of the sewage is a matter of 
life or death. J venture to assert, without fear of con- 
tradiction, that if this city were thoroughly sewered, 
and the contents of these sewers prevented from flowing 
into the river, the Registrar-General would have fewer 
deaths to record in his mortuary tables. Many of the 
diseases which prove fatal are the results of breathing 
an atmosphere rendered impure by the exhalations from 
animal ejesta, A considerable proportion of the deaths 
which annually take place in Dublin proceeds from what 
have ‘been so aptly termed preventable diseases. During 
the year 1864 6,200 persons died in this city, and of 
these 5 per cent. at least perished from maladies which 
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the observance of strict sanitary precautions would 
almost completely exclude from our city. Last year the 
number of deaths amounted to 2°5 per cent. of the popu- 
lation. The Census Commissioners in 1861 obtained 
returns from the registers of. the cemeteries and grave- 
yards in and near Dublin. From these returns it was 
found that there had been buried annually for some years 
an average of 2°9 per cent. of the residents within the 
municipal boundaries. As the sanitary conditions of 
the city have evidently been somewhat amended of late 
years, this improvement in the state of the public health 
is easily accounted for, but in this respect much yet re- 
mains to be accomplished. If it be true, then, that the 
perfection of our incomplete sewage system and the pre- 
servation of the waters of our river from pollution would 
annually prolong the lives or health of even twe or three 
hundreds of the inhabitants of this city, then, I say, its 
Corporation would be justified—nay, more than justified 
—in incurring any reasonable expense in achieving ob- 
jects of such vital importance. Asa proof that I am not 
exaggerating the malign influence which the exhalations 
of open sewers éxercise upon the public health, I need 
but refer to the case of Croydon. Some years ago the 
sewage of that town was discharged into the River 
Wandle, the water of which in consequence became so im- 
pure that persons lower down the river could make no use 
of it for domestic or other purposes. Under those cir- 
cumstances some parties who possessed an interest in 
the water power afforded by the river instituted proceed- 
ings against the Corporation of Croydon, with the view 
of compelling them to allow the river to pass unpolluted 
through the town. ‘The (Corporation were defeated, and, 
after numerous unsuccessful attempts to deodorise the 
sewage, they were at last obliged to lease about 500 acres 
of land for the purpose of pouring the sewage over it, and 
getting rid of it in that way. They subsequently let the 
land thus irrigated at a rent of £300 per annum greater 
than that paid for it by themselves; but, owing to the 
law-suits and to the attempts toe deodorise the sewage 
by removing, in a solid state, its fertilising matters, this 
practical solution of the sewage question, unfortunately, 
cost the people of Croydon no less than £40,000 for an 
income of £300 per annum. In one respect, however, 
and that a most important one, this mode of disposing 
of their sewage has been productive of the happiest con- 
sequences, for it is stated’ that the annual death rate in 
their town and the adjacent districts immediately after 
sensibly declined. Here, then, we have the best evi- 
dence—that afforded by ‘accurate statistics—to show that 
the thorough and speedy removal of the sewage of a town 
promotes, in a remarkable manner, the longevity of its 
inhabitants. 

“ Since the subject of the waste of the excrementitious 
matters produced in towns began to attract public atten- 
tion, many persons have suggested the complete separa- 
tion of the liquid, and the solid exereta of men, from the 
fui which converts them into sewage. All the attempts, 
and they have been many and costly, to separate the 
valuable ingredients of sewage from the water in which 
they are in so excessively diluted a condition have failed. 
Nearly 90 per cent, of the solid matter dissolved in the 
sewage “annot be precipitated from it by other than pro- 
cesses so costly as to totally preclude their economic 
application. But, then, it may be urged, why mix at 
all the animal fertilisers produced in the city with so 
prodigious a volume of water? why deprive agriculture 
of so useful and so portable a manure I answer: To 
the citizen sanitary considerations are primary considera- 
tions ; it is impossible to remove excrementitious matter 
from our houses unless by mixing it with abundance of 
water. Iam therefore totally opposed to the plan so 
constantly suggested to treat our liquid and solid ejesta 
after the manner of the Chinese. In the Celestial EKm- 
pire, as travellers tell us, altars to Cloacina—at which 
visitors as well as the inmates may worship—form a con- 
spicuous object in the dwellings of the inhabitants, and 
certain natural operations which in the rural parts of 
these countries are frequently performed beneath the 
shelter of a friendly hedge, are in the ‘flowery land’ 
conducted on the roadside, and with appliances provided 
by the nearest farmer. Something like this system of 
manure preservation is to be found in Belgium; but I 
believe it will never prevail jn these countries, where it 
is SO much opposed to all our notions of sentiment and 
decency, the tendency of which is to keep such matters 
as much as possible in the background. It would be far 
ostter that every particle of fertilising matter produced 
in 'the city should be continwed to be discharged into the 
tnankless ocean rather than we should revert to the old 
system of privies and cesspools. It has been suggested 
that water-closets, communicating with sewers, should 
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be completely done away with, and that the excrements, 
liquid and solid, should be received into close vessels, 

containing earth or some other deodorising substance. 

In this way, it is contended ‘by those possessed of that 
dangerous kind of lore—a little learning—the. valuable 
manure produced in cities may be rendered innocuous: 
and portable. Leaving out ot the questiom such con- 

siderations as the enormous quantity of earth which 
would be required to supply the wants of the 25,000 
houses constituting this city, it may fairly be doubted 

that such a plan would pay its own expenses. In the 

city of Manchester the system of cesspools still largely 

prevails. The Corporation discharge the duty of empty- 

ing these cesspools, and at a cost to the city of about 

£20,000 per annum. Of this large sum about £10,000 are 
recoverable by the sale of the manure, but still the large 

deficit remains. I believe, then, that if our Corporation 

undertook to remove the contents of the privies and cess- 

pools that still remain in the city, they would find their 
operations in that line anything but profitable. There 
is no doubt but that the present mode of getting rid of 
the waste matters produced in Dublin is incomparably 

superior to the old plan of cesspools, and anyone who 
takes tthe troyble of studying this question will see that 

in every city in England in which there is no system of 

sewers the rate of mortality is very high. Since the 

abandonment of the cesspool system in London the pub- 
lic health in that city has wonderfully improved. 


“The citizens of Dublin have incurred very heavy pecu- 
niary liabilities in their desire to procure a plentiful 
supply of pure water, and I have no doubt but that their 
health will benefit by that display of liberality. But I 
firmly believe that the question of good sewage is 
of greater importance than any that has arisen with 
respect to the relative qualities of the Vartry water 
and that furnished by the canals. And to me it is quite 
clear that the sanitary state of Dublin must continue 
defective until every house in it communicates with a 
great central drain, and the waters of the Liffey pass: 
undefiled through the city. 


“WprrinizinG Propertizss of SEWAGE. 


“With respect to the fertilizing value of sewage, I. 
may say at once that I am one of those who believe 
it to be very great when applied under certain condi- 
tions, which I will presently indicate. It has failed. 
to satisfy the expectations of some people who had 
previously entertained a high opinion of its efficacy. 
On the other hand, many who doubted its utility have’ 
lately seen good reason to change their opinions. I 
will briefly describe the results of the use of towr 
sewage in a few of the places in which it has gotten a 
fair trial. The sewage of the old part of the city of 
Edinburgh has for a long period of time been employed 
for irrigating meadows; and the grass farm of Mr. 


» Miller, at Craigentinny, has for many years been held 


up as an example of the wonderful fertilizing power 
of sewage. This farm consists of 250 acres of land re~ 
claimed from the sea, and which at one time was let 
at 4s. or 5s. an acre. Over this farm the sewage de- 
yived from a district inhabited by 80,000 souls is 
poured: nothing save grass is grown; and the amount 
of the produce, which it is stated, is annually obtained 
is almost incredible—three or four, and even five heavy 
crops have been obtained in one year, and that too in 
a rigorous northern climate. The Craigentinny meadows 
are let to dairymen of Edinburgh at an average rent of 
£22 peracre. With respect to the disposal of its sewage, 
Edinburgh is far more favourably situated than any 
other large city in the empire; its site being much 
higher than the surface of the surrounding country the 
mere force of gravity conducts its sewage to the meadows’ 
which it irrigates. Formerly about 2,000 acres were 
irrigated by the Edinburgh sewage; but the spread of 
buildings, and other causes,, have reduced that number 
by more than one half. At Rugby, sewage has been 
applied to agricultural purposes for some years past; 
and Mr. Walker, a gentleman in the neighbourhood, 
receives the whole amount produced in the town, for 
which he pays a rent of £50 per annum. In 1861 a 
Royal Commission was appointed to experiment on 
the sewage of Rugby. The object was to determine | 


‘the quantity and composition of grass produced on land, — 


a portion of which was to be manured with sewage, 
and another portion to remain unmanured. Fifteer 
acres were divided into three equal parts—one for grass 
on which cows were to be fed, another for grass on 
which oxen were to be fed, and the third was to be 
meadowed. Each of these five acre divisions was’ 
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further sub-divided into four plots, one of which was 
deft unmanured, and the others received respectively 
different quantities of sewage. Some of the results 
‘obtained are tabulated in the following table :— 


| 
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“On the grass given to the milch cows the effects of 
the sewage were still more favourable, as will be seen in 
the following table :— 


“ Propucs Given to Mincu Cows. 
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“In these trials it is shown that the application of 
sewage was attended by a very great increase in the 
produce of grass. ‘Deducting the value of the milk 
from the grass of the unsewaged from that of each of 
the sewaged acres, reckoning it at 8d. per gallon, it 
appears that where about 1,400 tons of sewage were 
applied, during the seven months, the produce calcu- 
lated for each 1,000 tons of sewage actually applied 
gave an increased amount of milk to the value of 
£5 19s. 10d.; where twice that amount of sewage was 
applied, £5 18s. 8d., and where three times the quantity, 
£5 Os. 11d.’ The value of the milk obtained from ar 
acre of unsewaged grass was only £10 14s. 3d., whilst from 
the most highly sewaged grass the value of the milk 
amounted to no less than £32 Os. 10d. The Rugby 
‘experiments, which were conducted under the direction 
of Mr. J. B. Lawes—so well known for his invaluable 
‘chemico-agricultural investigations—have been con- 
sidered somewhat unsatisfactory, on the ground that 
‘the sewage was not, always applied at the proper time ; 
‘and Mr, Walker states that the fields were flooded to 
‘such an extent as to seriously deteriorate the quality 
sof the herbage. Mr. Lawes admits that the experiments 
‘were in some respects so conducted that their results 
would not appear so favourable to the sewage as under 
‘proper conditions would have been the case; but still the 
‘great fact remains that land abundantly sewaged is 
capable of producing three times as much milk as the 
‘same kind of land when unsewaged. The sewage of the 
‘small town of Ashburton, in Devonshire, is distributed 
over the greater part of a valley which lies close to 
‘the town; the sewaged portion of the valley lets at the 
‘rate of £6 per acre, whilst the rent commanded by the 
“unsewaged fields is only £1 per acre. The sewage of 
Mansfield is poured over lands in the vicinity of the 
town, which in consequence have been raised in value 
‘trom 3s. per acre to £12 per acre. The sewage of 
Carlisle, of Leicester, of Watford, and of two or three 
other towns, is applied to the useful purpose of fer- 
tilizing the soil; and although pecuniary failures in 
ome instances have arisen from futile attempts to con- 
‘centrate the sewage or to distribute it over too wide 
area, still in every case the remarkable manurial 
wer of the article is strikingly exhibited. 


q * . 
’ “On the Continent the sewage of towns is in some 







Places utilised on a large scale. Some time ago our 
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Government appointed a Commission, composed of 
Messrs. Way, Austin, and Southwood Smith, to draw 
up a report on the system of irrigation followed in 
the north of Italy. In this report it is stated that 
the sewage of the city of Milan is employed in irri- 
gating about 4,000 acres of land situated at a distance 
of a few miles from the city. Each acre receives 
annually about 9,000 tons of sewage in which are con- 
tained the ejestee of forty persons. This land possesses 
an extraordinary degree of fertility, and becomes so 
charged with rich organic matter that its surface is 
periodically pared and the parings used to manure other 
lands not so favourably circumstanced. A Dr. Chiappa 
has a farm of 580 acres near Milan, which is manured 
with the sewage of the city. The portion devoted to 
grass contains 80° acres, yielding annually 22 tons of 
produce per acre. The grass is partly made into hay, 
partly consumed in the green state, and is found suf- 
ficient to maintain 100 cows. It is calculated that the 
9,000 tons of sewage applied to each acre are equivalent 
to £4 8s. worth of well decomposed manure; but it must 
be observed that the sewage of Milan is commingled with 
the water of the river Vettabia, and is consequently 
more dilute than the sewage of Dublin. The conclusions 
at which these commissioners arrived were chiefly as 
follows:—That the experience of the application of 
sewage in the neighbourhood of Milan affords a striking 
illustration of the immense advantage which the com- 
mand of large quantities of mere water alone confers 
upon agriculture; that the fertilizing virtues of the 
water are enormously increased by ‘the addition of 
sewage, and by its temperature being raised by its 
passage through a town; that the health of the popula- 
tion of the districts manured with sewage is not worse 
than that of the population of regions in which pure 
water irrigation is carried on; that notwithstanding 
the elevated temperature of Italy, no disagreeably 
odorous emanations arise from the sewaged fields; and, 
finally, the Commissioners condemn in very decided 
terms the folly and extravagance of the British people 
why by most expensive arrangements seek to get rid of 
a manure which ought to be equivalent to the annus) 
exportation of many hundred thousand tons of guano. 


“With respect to the application of sewage derive! 
from manufactories, public institutions, and other large 
establishments and villages, there is abundant evidence 
to show that the general results have been satisfactory. 
Alderman Mechi states that the use of sewage on lus 
celebrated form at Tiptree Hall proved highly productive 
and remunerative. The Earl of Essex has constantly 
employed sewage manure since, I believe, 1857, and 
with an extraordinary degree of success. This noble- 
man states that he has obtained from sewaged meadows 
the large produce of 46 tons per acre, whilst from the 
same quality of meadow, which had not been sewaged, 
the produce amounted only to from 7 to 8 tons. On the 
Harl of Essex’s farm an application of 270 tons of 
sewage per acre of mangels, produced a yield of 43 
tons, or about double the average produced of that crop 
in England: Latterly the earl has restricted the applica- 
tion of the sewage to grass lands. Even in the case 
of market gardens the use of sewage has proved profit- 
able. In the number of the Irish Farmer’s Gazette for 
27th August, 1859, Mr. R. O. Pringle gives an interest- 
ing account of the results of the application of sewage 
at Mr. Niven’s celebrated garden farm, Drumcondra, 
co. Dublin:—‘ The system of liquid manure which has 
been adopted at this farm is very simple. At the upper 
end of the field there is a large tank, which is kept full 
of liquid manure of the best description derived from 
the High Park Reformatory. Before Mr. Niven got 
this portion of the ground all the sewage from that 
establishment was discharged into an open ditch, and 
was, in fact, a great nuisance, as well as likely to prove 
prejudicial to the health of the inmates. By an arrange 
ment with the managers of the institution, Mr. Niven 
was permitted to throw pipes across the old ditch 
and convey the sewage into his own tank; and some 
idea of its value will be gathered from the fact that. the 
consumption of soap alone in the reformatory is nearly 
a ton a week, producing an immense quantity of suds, 
which, with other materials, combine to form a most 
valuable manure.’ At the time of Mr. Pringle’s visit 
there was a fine crop of kemp potatoes which had been 
manured with sewage only, and which, up to 11th 
August, had furnished 114 tons per acre, a considerable 
quantity still remaining in the ground. When we con- 
sider that market gardens require the largest supplies 
of manure, and that those in the neighbourhood of 
London sometimes receive 120 tons of natural manure 
per acre, I think the case of the garden farm at Drum- 
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condra indisputably proves that sewage is capable of 
supplying the wants of every kind of crop. _ This morn- 
ing I received a letter from Mr. Niven, in which he 
states that he continues to use, in conjunction with a 
small proportion of stable manure, the sewage, and that 
he even applies it to fruit-bearing trees. He says that 
the effects on the vine and peach trees are ‘amazing. 
Here, then, we have a nursery and market garden con- 
sisting of 30 acres maintained in the highest state of 
fertility by the sewage derived from a single establish- 
ment, the inmates of which do not exceed 80 in number. 


“Tae Mosr Surraste Crops anp Soms ror SEwacs. 


“ With respect to the kinds of crops to which sewage 
is most adapted, it appears to be admitted on all sides 
that the natural and artificial grasses are those that 
have hitherto been most benefited by its application. 
There are, however, on record the results of experiments 
which go far to prove that sewage may under certain 
circumstances be usefully applied on tillage farms. As 
a general rule the constituents of a manure are rendered 
more efficacious by dissolution in large quahtities of 
water, because they are certain to be thereby equably 
distributed throughout the soil, and each of the plants 
they are intended to nourish will obtain its fair share. 

“The advantages of using manure in the form of a 
dilute solution are clearly shown in Mr. Rustun’s paper 
in the 20th volume of the Journal of the Royal Agri- 
cultural Society of England. This gentleman obtained 
a large increase in all his crops—grass, green and white 
—by simply applying the manure for each acre com- 
mingled with about 4,000lbs. weight of water. As a 
general rule, however, I believe that town sewage, which 
is an excessively dilute solution of manure, cannot be 
employed to any great extent on tillage farms, more 
especially on those that are not thoroughly drained. - 

‘Light or medium soils resting on a sandy subsoil 
will be found the best absorbents of sewage, although 
their power of retaining the fertilizing ingredients is 
not so great as that of heavy clays. On stiff clay lands, 
the chief fault of which is their impertransible nature, 
large dressings of town sewage would not be beneficial— 
nay, would be the reverse: the fluid would rest on the 
surface, and render the soil so cold aud wet as to be 
decidedly injurious to most plants. Land of any kind 
under cereals cannot constantly be the scene of sewage 
irrigation, for during the long period of the year de- 
voted to the preparation <t the ground, a dry and easily 
pulverulent condition of the staple is desirable, and 
during the ripening of the crop, heat and a very 
moderate degree of humidity are necessary. It is clear, 
then, that cereal crops could only be benefited by very 
moderate doses of sewage applied at only certain periods 
of the year. Still, where sewage is available, I believe 
that both white and green crops would be largely served. 
by its use; and if it were in a more concentrated con- 
dition than that derived from large towns is, it might 
be applied during by far the greater part of the year. 
The use of dilute sewage on a tillage farm being, there- 
fore very restricted, it would be unwise to attempt to 
supply the tillage farmers of a wide area with the 
drainage of a city like Dublin. Gas companies often 
find it unprofitable to lay down pipes to certain dis- 
tric's remote from their works, although their commo- 
dity is sold at the rate of 4s. or 5s. per thousand cubic 
feet. It would be still more unwise were sewage 
utilisation companies to attempt the laying down of 
pipes over a wide district in order to supply an article 
at the rate of only 1d. or 1$d. per ton. Grass lands 
are in a very different condition with respect to sewage ; 
they are ready at almost any time for the reception 
of that manure; and their produce is, within certain 
limits, proportionate to the amount of sewage applied. 


“PROPER QuaNTITY oF SEWAGE TO BE APPIIED PER 
ACRE. 


“With respect to the proper quantities of sewage to 
apply to grass, considerable difference of opinion pre- 
vails. Very different estimates have been made rela- 
tive to the actual quantities which annually flow over 
the Craigentinny meadows. Mr. James Hope sets it 
down at 2,000 tons per acre yyMr. Miller states it to be 
4,000 tons; the late Mr. Austin, C.E., estimated it at 
8,000 tons; whilst Professor Anderson considers it to 
amount to 14,000 tons. As these meadows receive the 
sewage of a district inhabited by 80,000 persons, Dr. 
Anderson’s estimate is probably the nearest to fact. 
It is quite certain that the Edinburgh meadows receive 
enormous quantities of sewage which do not appear to 
have exercised any injurious effect upon the nature of 
the grasses grown thereon, except in rendering them 


. analysis, 100 tons of the sewage of Dublin contain the 
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exceedingly succulent. This disproves the statement” 
made by certain writers that large doses of sewage 


render the herbage of meadows very coarse and inferior. — 
No doubt in the case of retentive soils continued flood- ~ 


ings of either sewage or pure water would render the ~ 


herbage coarse, but where provision is made for the 
moderately rapid passage of the liquid throughout, and 
from, the soil, very large quantities of sewage will not 
injuriously affect the herbage grown upon it. Several 


uthorities upon this subject contend that moderate — 


dressings of sewage—from 2,000 to 5,000 tons per acre 
per annum—give im the end better results than ex- 
cessive application’s whilst Mr. Lawes states in his 
evidence before the select committee on the sewage of 
towns, that if he got it for nothing he would apply 
70,090 tons of sewage to an acre, or, he adds ‘ anything 
you like to give me.’ Mr. Westwood, late farm bailiff 
to the schools <t Anerley, stated before the committee 
that he obtained as large a return from two acres of 
rye grass to which 1,500 tons of sewage had been applied 
per annum, as from two other acres which had 
been. manured with between 8,000 and 9,000 tons. 
As this witness had been obliged to furnish accurate 
returns relative to the farm under his management to 
the Government Inspector, the select committee appear 
to have attached great weight to his evidence. It 
appears to me that the pouring of 20,000 or 30,000 tons 
of sewage over an acre of grass is a useless expenditure 
of the greater part of the fertilizing matters contained 
therein; and I have no doubt but that the Craigentinny 
meadows would yield as good crops as they do at pre- 
sent were their present supply of sewage curtailed by 
three-fourths of the amount. The evidence given in the 
report of the select committee on the sewage of towns, is 
certainly on the whole in favour of light dressings, as 
against heavy floodings. 


“ COMPOSITION AND VALUE OF THE SEWAGE oF DuBity. 


“Yn relation to the chemical compositions and com- 
wercial value of sewage, the greatest variety of opinion 
prevails, especially with respect to the latter point; 
some place so low a value as $d. per ton upon the 
article, whilst others estimate its money value at from 
id. to 9d. per ton. Sir Charles Fox believes it to be 
worth 1$d. per ton; Dr. Hoffiati sets 1t down at 2d. ; 
Mr. Lawes says that if obliged to take it at all times the 
value of the water alone for irrigating purposes at 2d. 
per ton. In 1857 I made several analyses of the sewage 


of Dublin, the result of which are published in my © 


work om Agricultural Chemistry.* From the results 
of these analyses I estimated the money value of the 
sewage to be something less than 13d. per ton, Tt is 


\ 


very difficult to arrive at an accurate knowledge of the — 
composition. of the sewage of a large city, owing to the 


many disturbing influences which affect it. 
fall, the supply of water in each locality, the food of 
the inhabitants of the district, and the hour at which 


the article is collected, are all important points which | 


must be taken into consideration in estimating the 
average value of a ton of sewage. 


Quite recently I have — 


The rain- ~ | 


made an analysis of sewage, consisting of a mixture of © 


no fewer than 40 samples, selected at different hours. 


during both day and night, from different sewers at 
I find on comparing the — 
results of this analysis with those obtained in 1857, — 


their outlet into the river. 


that there exists a close agreement between them. 
“According to the results obtained by my last — 


following fertilizing ingredients :— 





“Ist. In complete solution— . 
Ths. 8 ee 
Nitrogen - - ~ - 16°50 at 70 per ton - -10 3°75 
Phosphoric acid - 3°85 ,, 40 re - - 1 4°50 
Salts of potash - <r SB H20 Bi - — -— 10°97 
Salts of soda” - - 16°63 ,, 1 ‘ - = = 178 
Total -->-/-/ £= 12)29°008 
“9nd. Mechanically suspended— 
lbs. Setcs: 
Nitrogen - - - 248 at 70 - perton - — 1 660 
Insoluble phosphate 1°84 ,, 8 -— ,, - = .—) VBsae 
of lime. ; 
Organic matter -" 1400, "=" 10 a - - - 0°75 
Total \) 3: 2496, "°° sie 
Grand Total, - -.- £ — 14. 5:92") 





* Chemistry of Agriculture. 


Dublin: Kelly, Grafton 
Street ; 1857. ' 
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“The sewage, the analysis of which I have stated 
above, was collected on three consecutive days; and 
I find by reference to the meteorological tables pub- 
lished in the Registrar-General’s returns of births and 
aeaths that the amount of rain which descended upon 
those days happens to be the average for the whole year. 
1 think, therefore, that the sewage examined by me 
somewhat closely resembles the average quality of the 
article throughout the year. 


“ With respect to the amount of sewage annually pro- 
duced in Dublin, I have made the following calcula- 
tions:—Ihe present supply ot pipe water is about 
9,500,000 gallons per day; the average daily rainfall 
over the sewered districts is about 5,700,000 gallons. 
ihe amount of sewage, therefore, which passes daily 
into the sewers is 15,200,000 gallons, or 67,857 tons 
2 cwt. 5 qrs. 12lbs., which, at the rate of 14s. 5°92d. 

er 100 tons, would have a meney value. of 
£481 14s. 93d. From these data it will be found that 
the sewage annually produced in Dublin amounts to 
24,767,857 tons 5 cwts. 2 qrs. 12lbs., the money value 
of which is £179,484 7s. 4’3d. I am aware that many 
persons will consider this estimate of the money value 
of the sewage of Dublin to be excessive, but I have 
simply placed the same value upon. its various. ingre- 
dients as 1 would if they entered into the composition 
ot guano or of other artificial manures. If one hundred 
tons of this sewage were gradually distributed over an 
acre of land, under any kind of crop, I believe it would 
be good value for 14s. ; but, under ordinary circum- 
stances, so large a quantity of sewage is applied per 
acre that a large proportion of its soluble ingredients 
passes, away from the soil. 


The greater part of the most valuable ingredient of 
the sewage, namely, its nitrogen, isin the form of urea. 
‘his substance, I proved by experiments, performed in 
1856 (and described in a paper read before the British 
Association at their meeting in 1857), to be capable: of 
directly furnishing nitrogen to plants; but Liebig has 
since then shown that it passes readily out of the soil— 
a negative quality which is a great drawback to its use 
as amanure. Soils possess the remarkable property of 
removing from their solutions such substances as potash 
and phosphoric acid, which furnish food to plants. 
When sewage water is poured over the land, the soi: 
seizes upon and retains the ammonia, phosphoric acid, 
and potash present in it, but allows the urea to pass 
through. This curious absorptive power of soils has, 
however, its limits, so that if an excessive quantity «f 
sewage be poured over a field, a large portion of it, aua 
more especially its urea, will not be permanently re- 
tained by the soil. Owing to these circumstances, and 
to the fact. that the sewage flows at times that it is uct 
required, the actual value of the drainage of this city 
will not correspond with the theoretical estimate which 
i have given. If, however, the sewage be applied to an 
area of 8,000 acres of grass land, its money value will 
be found to be not much short of £80,000 a year. 


The value of the sewage of a town may be ascertained 
by other means than the analysis of the article. By 
‘dete.mining the actual value of the ejesta of an average 
- unit of the population of a town and by ascertaining 

the iiumber of its inhabitants, a pretty close estimate 
of the value of its sewage (provided, of course, that all 
_ the waste matters pass into drains) may be formed. Un- 
_ fortunately, however, there are considerable differences 
of opinion as to the manurial value of the excrements 
of an individual, averaging all ages and both sexes. 
Dr. Hoffman and Mr. Witt estimate them at 10s. 10d. 
per annum, while Professor Anderson sets them down 
at 6s. Whilst agreeing with Professor Anderson as to 
the amounts of potash, phosphoric acid and ammonia, 
yielded by a unit of the population, I differ from him 
_as to the prices which should be placed on some of these 
ingredients. Dr. Anderson states that an adult male 
_excretes daily the following quarttities of valuable 
_ matters :— 


Sys In Urine. In Feeces.. 
Nitrogen - - - 214 grains 2t grains. 
Equal to ammonia L tG0'" > - 29 yee 
Phosphoric acid - - 50 4 - 2, 
Potash - - x > 45 ” - 5 ” 

“This gives for the total annual production :— 
Ammonia —_- - Zon £2 be ag 15 Ibs. 
Phosphoricacid - -,,° - - 33 5 
eS hs nl unm kitay Miu Ske pane 


r “On these substances the value of the whcle depends ; 
for though there are other constituents, their quantity 
“is so small and their manurial importance so trifling, 


that they may be left out of consideration. If the 


6225. 


valuable matters be taken at the price at which they 


‘are sold in guano, then the annual value will be:— 





So) Oe 
15 lbs. of ammonia at 6d. - - - a PG 
3°3 ,, of phosphoric acid at 14d. - e) Tat 5 
3 ,, of potash at 24d. - - - - -— 7 
Total Value - - - 8 6% . 





This estimate, it will be noticed, applies to the excretion 
of the adult healthy male. Those of the female are 
less valuable by a hfth; and of children the amount 
and consequent value depends upon their age. In fact, 
the quantity goes on gradually increasing to the period 
of maturity, and then again diminishes when the bodily 
functions become less active towards the close of life. 
When the proper allowance is made for these (for which 
a rather elaborate calculation: is. required, into the 
details of which it is unnecessary to enter), it appears 
that the average value of the substances contained zn the 
solid and liquid refuse four the whole population of both 
sexes and all ages is almost exacuy two-:hirds cf that 
above given, or, im round numbers, és. per head.” 
“From the above it will be seew that Dr. Anderson 
values ammonia at £56 per ton, and phosphoric acid at 
£18 per ton. I, however, value ammonia at £70 per 
ton, and the soluble phosphoric acid in sewage at £40 
per ton. The soluble phosphoric acid in  super- 
phosphate of lime and other artificial manures is valued 
by chemists at a higher rate than this. I also place a 
value upon the soda salts and the organic matters. 
Affixing, therefore, a higher value to some of the in- 
gredients of excrements than Dr. Anderson does, I 
consider the amount annually produced by each indi- 
vidual to be worth 8s. In 1861 the population of Dublin 
within the municipal boundaries amounted to 254,808. 
A great number of persons residing in the suburbs, but 
employed during the day in the city, are not included 
in the census. There are sewers from a few suburban 
places which empty themselves into the Liffey. We 
may assume, then, that the sewage of Dublin which 
flows into the Liffey contains the mixed excrements of 
260,000 persons, worth, at 8s. per head, £104,000. This 
sam is, however, far short of the amount which I have 
already stated I considered the sewage of Dublin to be 
worth, but the difference may partly be accounted for 
as follows:—In 1862 there were within the municipal 
boundaries 7,565 horses, 78 mules, 572 asses, 762 heads 
of horned cattle (including 602 milch cows), 773 sheep, 
7,508 pigs, and 1,589 goats ; total, 18,697 animals. The 
census of these animals was taken in summer, when the 
greater numbers of the horned stock belonging to the 
dairies were pastured in the rural! districts. In winter 
the milch cows are more numerous in the city, and their 
liquid excrement no doubt improves the sewage as a 
manure. The quantity of liquid excrement.formed by 
a cow is at least seven times greater than that voided 
by a man; and it is almost needless to remark that the 
ejesta of a horse is much more valuable than that from 
a man. J am under the mark when I put down the 
average value of the manure produced from each of the 
animals above-mentioned at £1 per annum or a total of 
£18,697, which, added to the value of the human effete 
matter, makes up the sum of £122,697. The soap suds, 
refuse parts of food, slops of all kinds from private 
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dwellings, the excrements of thousands of dogs, cats, _ 


and birds, and the waste matters from manufactories, 
which find their way into the sewers must be worth a 
large sum as manure. We must also take into account 
ihe ammonia and nitric acid which are carried down 
from the atmosphere into the soil, and are found in the 
sewage. Even the saline and organic matters contained 
in the pipe and drainage water, inconsiderable as their 
amount is when compared with the quantity of pure 
fluid, come to have no small value when millions of tons 
of water are dealt with. I venture to say that the 
potash, soda, and other fertilizing matters contained in 
24,000,000 tons of river water, undefiled with sewage, 
would, if valued at the same rate as if they were con- 
stituents of artificial manures, be worth a large sum. 


“T have endeavoured to show that the estimate which 
I have made of the value of the sewage of Dublin, as 
deduced from the results of my analysis of that fluid, 
is not very much higher than the estimate based upon 
the assumed value of the ejesta of the population, and 
other effete matter produced in towns. Any difference 


that may exist must be attributed to the difficulty of | 


obtaining an average sample of the sewage, rather thar 
to the value of the excrements being understated. 


02 
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“PROBABILITY OF THE UTILISATION OF THE SEWAGE 
or Lonpon AND DUBLIN. 


“That the public are at length awakened to the 
fact that they have at their very doors sources of 
manure, rivalling in extent the Guano Islands of Peru, 
is evident from the eagerness which capitalists now 
evince to secure possession of the sewage of London. 
One company proposes embarking the colossal capital 
of £6,200,787 in this undertaking, and if granted the 
use of the whole sewage of the metropolis, they believe 
that their operations would realise a profit of 50 per 
cent., a fair proportion of which would be paid over 
to the Board of Works. The persons who represented 
this company offered to prove the bond fide nature of 
their application by depositing the sum of £60,000 
with the Board of Works, on the condition that it 
should be forfeited if the company failed to fulfil 
their engagements. Resolutions in favour of this com- 
pany’s scheme were passed during the present year at 
a great many of the parochial meetings. Another com- 
pany proposes to convey the sewage by culvert and 
embankment to the Maplin Sands, in Essex, a distance 
of 44 miles. These sands it is proposed should be re- 
claimed in the ordinary manner, and fertilised by the 
sewage. The area to be reclaimed amounts to 12,000 
acres, and the cost of the undertaking is set down at 
£2,000,000. This scheme, which appears to stand well 
with the Board of Works, deals only with the sewage 
of North London. There are several other projects for 
utilising the sewage of London afloat, and there is no 
doubt but that before long some one of them will be 
adopted and carried out. 


“Dublin is somewhat more favourably situated with 
respect to the economic disposal of its sewage than 
London. It is nearer the coast, where the land best 
adapted for sewage operations is alone obtainable. I 
am opposed to the proposal so frequently made to lay 
down a system of pipes for the purpose of selling the 
sewage to farmers. The price obtained for the sewage, 
if, indeed, farmers could be persuaded to purchase the 
article, would not pay for the cost of its distribution. 
In fact, the use of sewage can only yield very satis- 
tactory returns when it is one of the means made use 
of in the formation of slob lands. As Lough Swilty 
several thousand acres have been reclaimed from the 
sea within a very recent period, and the operations 
have, wherever they were fully completed, realised a 
good profit. The rent of this slob land varies from 
18s, to £2 per acre, but some of it is very poor, owing to 
the want of manure. This is the kind of land which 
would drink up enormous quantities of sewage and 
produce correspondingly large crops. I understand 
that the company who propose to apply the sewage of 
Dublin intend to effect the reclamation of about 2,400 
acres of sandy wastes, lying between the North Bull 
wall and Sutton, and to convert them into dairy farms. 
I believe this project contains all the elements of 
success. The reclamation of this slob land would be 
a profitable operation per se; but when every acre could, 
by the application of sewage, be rendered equal in 
productiveness to 10 acres of ordinary land, the opera- 
tions must, in a pecuniary point of view, prove very 
remunerative. The only advantages which Edinburgh 
possesses over this city is that its sewage flows over the 
irrigated lands by the force of gravity alone.. How- 
ever, the cost of pumping the sewage of this city up 
to a height sufticient to give it a fall towards the North 
Bull would not be very great. The trials made with 
25 Cornish steam pumping engines in 1851 showed 
that on the average the combustion of one cwt. of 
coal would, by means of one of those mechanisms, 
raise 1,600,000 gallons of water a foot high. With 
these data I. calculate that the whole of the Dublin 
sewage, amounting annually to 24,767,857 tons, could 
be raised to the height of 15 feet* by the combustion of 
2,580 tons 124 ewt. of coal, which, at 15s. a ton, would 
cost £1,935 9s. 44d. This would be only 10 per cent. 
of the value of the sewage, and would not add £1 to 
the cost of the dressing of each acre; but here I would 
remark that the quantity of sewage annually produced 
in Dublin is sufficient to heavily manure at least 8,000 
acres. 





* Since my paper was read’ I have learned from Messrs. 
Barrington and Jeffers, that Mr. Hemans, the eminent 
engineer, has already made complete plans for the appli- 
cation of the sewage. He proposes pumping the sewage to 
a height of 18}ft. There will be no reservoir; only a 
pumping well. The fall of the sewage will be 24ft. per 
mile to the pumping station, and from thence to the 
meadows 3ft. per mile. The lower end of the main sewer 
a‘ the pumping station will be 114ft. below high water 
matk at ordinary spring tides. 


ROYAL COMMISSION ON SEWAGE DISFOSAL : 


“ EFrEecT OF THE AGRICULTURAL APPLICATION OF THE 
DvusLin SEWAGE UPON THE PUBLIC HEALTH. 


“With respect to the purification of the river and 
bay, which would result from the application of’ the 
sewage of the city of Dublin, I need but remark that 
the insoluble ingredients in the latter amount annually 
to about 5,000 tons of absolutely dry matter, corres- 
ponding to at least 40,000 tons of fetid mud, which at. 
present, like waifs and strays, is tossed to and fro by 
the tide, discharging fever-breeding gases and vapours. 
into the air. 


“Since the subject of utilising the sewage of towns. 
has become a popular one, the question has arisen, 
will the application of sewage on a large scale inju- 
riously affect the health of the people who may happen 
to live near the sewaged lands? In the case of a por- 
tion of the sewaged meadows near Edinburgh, there is. 
no doubt but that gases, vapours, and putrescent 
particles are occasionally given off, which are extremely 
unpleasant to the sense of smell, and certainly are in- 
jurious to health. At Lochend ard Roseburn the 
odour, especially during very warm weather, is most. 
offensive, and the winds that constantly blow from 
either of these places into the city are anything but 
‘balmy breezes.” These malarious exhalations arise, 
however, to a great extent from the open drains through 
which the sewage flows. A large proportion of the 
effete matter produced in the ‘old town’ passes into 
a stream termed very characteristically the ‘Foul- 
burn.’ This stream becomes an open sewer just beyond 
the eastern side of the town, and during the summer 
constantly evolves highly fetid gases and vapours. At 
Craigentinny, which is about two miles from the city, 
the sewage is poured over grass land, which speedily 
drinks it up, and completely deodorises it. I have on 
three occasions during warm weather visited the 
sewaged meadows at Craigentinny, and I am enabled 
to affirm from actual observation that the odour from 
them is almost inappreciable. 


“The residents of Clontarf and Baldoyle no doubt 
feel alarmed at the probability of the sewage of Dublin 
being brought close to their doors; but if the thing, 
be done properly there will be no real ground for 
apprehension. The natural destination of the excre- 
ments of animals is the earth and not the water. If 
the sewage of Dublin be brought by means of water- 
tight conduits to the seaside, and deposited in an ab- 
sorbent soil, it will not give off miasma. 


“At present the feecal matters produced in this city 
are thrown into the river and bay, in which they slowly 
decompose, evolving all the while pestiferous vapours.. 
If deposited in the earth these vapours would not be 
given off, but would furnish food to plants. No doubt. 
sewaged lands sometimes emit disagreeable odours and 
gases, but that is only when their absorbent and 
deodorising capabilities are too highly taxed. In the 
case of the Edinburgh meadows, from 10,000 to 15,000 
tons of sewage per acre are annually poured over them 
—need we wonder then that some portion of this fluid 
remains on the surface to stagnate and produce miasma! 
Tf the Dublin Sewage Utilisation Company adopt the 
plan of moderate dressings—say 5,000 tons per acre— 
I feel quite confident that the scene of their operations 
will be far less offensive to our olfactory nerves than 
the strands at Clontarf and Irishtown now are when 
the tide is out. In any case the cost of deodorising tze 
sewage before its application is not very great. 
M‘Dougall’s disinfecting fluid is capable of effecting — 
this, at a cost of only a few pence per hundred tons. 


“T fear I have spun out this paper to an inordinate 
length, but I trust that the importance of the subject 
will prove a fair excuse ; and, thanking the council of 
the Royal Dublin Society for permitting me to bring 
it under the notice of this meeting, I will conclude, im 
the words of Liebeg :—‘If clearly understood and pro — 
perly managed, the employment of sewage will prove 
a blessing to agriculture, and those who, by unwearied 
perseverance, have at last seen the consummation of 
their labours, may justly be looked upon as the bene 
factors of their fellow men.’ 





“ AppENDIX. A. 


“The sanitary question arising out of the proposed 
application of the sewage of Dublin has excited con- 
siderable discussion since the foregoing paper was read 
before the Royal Dublin Society. Several very in- 
fluential persons, connected by ties of property or 
residence with the districts near which the sewage of 
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the city is proposed to be applied, are at present ener- 
getically opposing the project. Several eminent 
medical men, too, have expressed very strong opinions 
relative to the application of the city sewage to the 
sands at Clontari, maintaining that if such a project 
were carried into effect the public health, not only in 
Clontarf and Baldoyle, but even in Dublin, would 
seriously suffer thereby. All these opinions are 
founded upon vague generalities ; upon such scientific 
platitudes as the poisonous nature of the gases, etc., 
given off from putrefying organic matter; and finally 
upon the alleged evil effects of the sewage irrigation 
near Edinburgh. With respect to the Edinburgh 
meadows, no conclusion of general application can be 
drawn, because there the sewage is applied in such 
enormous quantities that the soil is utterly unable to 
properly absorb and deodorise it. In fact, the thing 
is overdone. That, however, sewage when properly 
utilised does not give off matters injurious to the 
public health, is evident from a letter which I have 
cecently received from Dr. Sutherland, Medical Officer 
of Health for Croydon. In order to understand the 
full significance of Dr. Sutherland’s statements it will 
be necessary to bear in mind that the estimated popu- 
lation of Croydon (parish) in 1864 amounted to 37,862. 
The number of houses is 6,585, of which 4,870 are in 
connection with the public sewers, the contents of 
which are used in irrigating 300 acres of grass land 
close to the town. Dr. Sutherland states:—‘I think 
I can answer your second query with great confidence, 
that the public health has in no way been injured by 
the sewage irrigation.’ ‘It is the opinion of all persons 
here who have paid any attention to the subject, that 
the irrigation has been very successful in an agricul- 
_ tural point of view, and I can speak most favourably 
of it, as a sanitary measure.’ 





* APPENDIX B. 


“Pxtracts from the First Report of the Committee oa 
the House of Commons on Sewage of Towns, 
printed April, 1862. 

“The Harl of Kssex—Question 3—Will you inform 
the Committee as to the crops to which you apply the 
sewage, and to what result?—I have applied it, and 
with very great success, to a portion of the park which 
I may call meadow grass. 


“Q. 22.—You apply the sewage, I presume, near 
your house ?—Yes. — 

“Q. 24.—Have the men you employ to apply the 
sewage suffered in health?—Never in the slightest 
degree; I have had the same men sometims in the 
whole season on an average of eight or ten hours per 
day, and they had never had to complain in any one 
respect. 

“J. B. Lawes, Esq.—Q. 310.—Were you one of the 
Royal Commissioners appointed in 1857 to inquire into 
the best mode of distributing the sewage of towns 
and applying it to beneficial uses ?—1I was. 


“ After referring to various experiments at Rugby, 
the Duke of Portland, etc.—Q. 494.—You use no de- 
odorising substance ?—No, none. 


“Q. 495.—And I think you say the stink is nothing 
to talk of ?—Nothing. 

“Same witness before Lord Robert Montague’s Com- 
mittee in 1864.—Q. 4466.—What effect has sewage 
upon very sandy soils?—It is perhaps more adapted 
for a sandy soil than for any other. 


“To Professor J. T. Way.—Q. 710.—You are, I 
believe, consulting chemist to the Royal Agricultural 
Society of England ?—I was so until about three years 
Ago. 

- “Q, 776.—You have made experiments on the power 
of soils to absorb the manure contained in sewage ?— 
Yes. 

“Q. 777.—Will you inform the Committee what 
were the results obtained by you?—The results gene- 
rally were these, that in soils there resides a power 
which, previous to my examination, I believe was not 
recognised to separate from liquids containing manure, 
containing ammonia, for instance, and potash, ana 
phosphoric acid, and magnesia, that is to say, all the 
important elements of manure; these elements, to 
separate them from water, not by mere filtration, be- 
cause these things would pass through a filter, but by 
the peculiar chemical attraction possessed by the in- 
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gredients of a fertile soil for these liquids, so that i! 
we were passing a liquid containing manurial matters 
through a given quantity of soil, the water would pass 
through, and these matters would be retained and fixed 
in the soil. I look upon this as a great arrangemeni 
and provision of nature for the preservation of manur- 
ing principles from being washed out of the soil by 
rains. 


“Q. 778.—Did you find that the sewage water, efier 
it percolated through the land, was very pure /—Yes, 
if not put on in very great excess, because, of course, 
the power of the soil ceases at a given point but you 
may put on sewage in very considerable quantity to 
the soil, and the liquid running there is perfectly 
bright and clear, and in a great measure deprived of 
its inoffensive manurial properties as well as of its 
offensive ones. - 


“Q. 779.—Then the land possesses the power to de- 
odorise the sewage ?—Quite so, in a very large degree. 


Q. 780.—Supposing that the depth of an inch equal 
to 100 tons of London sewage was placed on an average 
meadow or grazing land, how soon might we expect 
to see it absorbed in the soil and deodorise ?—The 
minute that it ig on the soil and the liquid has vanished 
from the surface, there is no sort of smell; if you put 
it on a fallow soil you would not smell it many minutes 
after it was applied. . 


“Edward Frankland, Esq., Ph.D., F.R.S.—Q. 944. 
—Chairman.—You were instructed by the Metropolitan 
Board of Works to inquire into the deodorisation of 
the sewage ?—I was. 


“Q. 956.—Have you any observations to make with 
regard to the offensiveness or inoffensiveness of sewage 
being applied to land?—Yes. I have had some little 
experience of its effect after its application to land, 
and also as regards the sewage flowing in very hos 
weather from the mouths of the London sewers in the 
application of very concentrated and very nauseous 
sewage to land, I have found that the odour disappears 
almost immediately after the application, whilst the 
liquid from the London sewers, even in very hot 
weather in summer, is really not very disagreeable— 
its odour is remarkably slight. 


“Q, 957.—It is only where it is kept stagnant that 
it becomes so offensive ?—Quite so. 


“Q. 958.—If sewage were pumped up to a reservoir 
passed from that point through pipes and spread on 
land judiciously, you would not anticipate much in- 
convenience as regards smell?—I should not. 


“Q. 962.—You are then decidedly of opinion that 
deodorisation is not necessary to be gone through 
before the application of sewage to land ?—Certainly 
not in ordinary seasons, and I even think that in 
very hot weather it would not be found necessary. 


“ J, T, Blackburn.—Q. 1838.—Chairman.—You have 
had. some experience as a practical agriculturist, and 
also have studied agriculture as a science?—I have. 


“Q. 1851.—In the application of liquid manure, 
such as sewage, you have observed its effect: as regards 
its offensiveness or otherwise ?—In the application of 
liquid and liquefied manures in a very concentrated 
state there is a certain amount of offensiveness during 
the application, but it is very soon absorbed, and the 
manure loses all smell—if it is properly diluted there. 
is little or no smell. I have very frequently been on 
Lord Essex’s ground during the application of sewage 
manure when there has been little or no offensiveness, 
even during the process of distribution. 


“S. C. Miller, Esq.—Q. 5056.—You were formerly 
a member of this House ?—I was. 


“Q, 3084.—To which variety of soil do you find its 
sewage most applicable and most beneficial?—It is 
beneficial to all, but I think I should prefer a sandy 
soil, 

“Q. 3140.—Are you surrounded by these meadows 
(Craigentinny meadows, near Edinburgh) ?—Not quite 
surrounded in one or the other side of them. 


“Q. 3141.—Do they approach near to you?—Within 
100 yards. 


“Q. 3143.—And you are never sensible of any dis- 
agreeable effluvia?—Not at all. 
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“ APPENDIX C. 


Report of Committee, July, 1864. 


“Mr, Ellis.—Q. 1921.—Do you consider that de- 
odorisation is necessary ?—Not at all. 

“Q.1922.—Do you not think that deodorisation is 
necessary ?—It is quite useless; the sewage flowing 
from the outfall sewer has nearly the smell of damp 
cloth; i+ is not at all offensive. 


“(), 2021.—Have you heard of any annoyance being 
created by sewage when applied on the surface of the 
land ?—I have heard of none. 


~ “Robert Rawlinson, Esq.—Q. 3986.—Were you 
superintending-inspector under the first Board of 
Health in 1848?—Yes, I was. 

“Q. 3987.—Were you Engineering Sanatory Com- 
missioner to the British Army in the Crimea ?—I was. 

“Q. 3988.—And you are now a member of the Royal 
Sewage Commission appointed in 1857—are you not? 
—I am. 

“Q. 4120.—If I told you of the sewage of 3,000 in- 
habitants being applied by nothing but the plough 
opening furrows in the fields with very great profit, 
and without the slightest annoyance to people living 
close to them, you would not be surprised—would you? 
—Not at all. 

“(). 4208.—You have given one answer with regard 
to the fact that landowners in the neighbourhood of 
towns have a repugnance to allowing the sewage of 
any large population to be brought upon their land, 
does not that arise from the belief which is generally 
entertained that it would create a nuisance ?—No doubt 
it does, just for the same reason as many landowners 
object to a cemetery. 

“Q. 4209. Would your experience lead you to say 
that no such nuisance need really be occasioned ?—I 
am satisfied that if this room were a grass plot you 
might irrigate it every morning, and not leave any 
nerceptible smell from it within half an hour after the 
*~-17vation, 


“Q. 4250.—Are you aware that Mr. Way states that 
five minutes after the use of the sewage on land it is 
perfectly without a particle of smell ’—-It depends upon 
the land, but I believe it is practically so. If you had 
a sandy subsoil I do not think you would have any 
smell at all.” 





15036. In these days, was the system here a water- 
closat system, and is it still a water-closet system ?— 
It was partly a water-closet system at that ime, but the 
water-closet system has enormously increased in Dublin 
since then—some 10,000 water-closets have been estab- 
lished since then. Within the last 15 years I have en- 
stituted a regular crusade against petties. Dublin was 
originally largely a midden city, but within the last 
15 years we have got 10,000 of these abolished, and 
water-closets have taken their places among the tene- 
ment houses, so that a larger quantity of that kind of 
Sewage gocs into the sewers than fermerly. I have 
here eight specimens of sewage. The clear one is what 
came frem the brewery direct. 


15037. Without filtration 2—Without mixing with 


other sewage. 


15938. And without being filtered ?—Yes, it has not 
been filtered ; in fact, none of these samples have been 
treated at all. 


15039. (Colonel Harding.) How long have the samples 
been in the bcttles 7—About ten days ; I took portions 
of these sewages, and by merely passing them through 
bibaloas paper I got a tolerably clear solution. I then 
mixed 10 per cent. of that with 90 per cent. of water 
taken from the bay near where we propese to pass the 
sewage from our new system of drainage. Unfortunately 
1 have not the sample here, but I will show you later 
‘a the day that absolutely no change has taken place 
although it is now nearly a fortnight old, from which I 
infer—and, indeed, not only from that, but looking at 
it from a common-sense point of view, and considering 
the proportions of the two things, the quantity-of the 
Sewage as compared with the volume of the water into 
which it is discharged—that we have merely in Dublin 
to pass a clear liquid into’Ahe bay when the tide is 
running. out, and we need not trouble ourselves with 
what quantity of soluble or organic matter is in it. If 
we put a clear liquid into the bay we will never see 
that again, and there will be no fermentation, such as 
would cccur if it was discharged into a river in an in. 
land place. The sample, as I have said, has remained 
«bsolutely unchanged gince it was taken. 
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13040. (Chairman.) Is there any ulva, or seaweed, 
that grows in Dublin Bay in consequence of the dis- 
charge of sewage into it?—Oh, yes, both along the 
southern and northern coasts, but more especially along 
the northern coast immense quantities of seaweed grow. 
Professor Letts has described this in his paver, which — 
you have already had before you, and for the last 20 or 
50 years we knew that that was the cause of the stench 
at low water on these coasts. Professor Hartley and I 
knew it was not the sewage that was responsible for the 
smell, but the seaweed when decomposition set in. 


15041. Is the seaweed thrown up on the shore ?—Yes. 
The matter is referred to in that paper read nearly 30 
years ago, “As for the observation of Colenel Walsh 
that tho sewage caused the smell on the Clontarf fore- 
shore, he believed that that arose from the decomposi- 
tion of seaweed and not from the sewage”; and that 
was anticipating Dr. Letts’ opinion by a quarter of a 
ccntury. burs 

13042. Is ther2 much stacking up of the seaweed along 
the coast 2—No, not much at all 4g 


13043. Is there much seaweed brought in and de-. 
posited cn the shore ?—Not a very large quantity. 


135044. Is that northern side of the bay protected, 
and does it offer conditions which would encourage the 
growth of seaweed ?—The werst place for this accumu- 
lation of seaweed. is at the Clontarf shore on the north 
side—it is a very shallow part of the bay, and it is very 
often affected even when the tide is in, and the smell 
is very offensive. there. 


13045. Of cours2 I presume the storms cannot drive — 
the ~ater inshore ?—Oh, yes, in storms the sea some- 
times gces up on the roadway there. 


13046. That is at the Clontarf side?—Yes; I have 
seen the roads ficcded with sea water there in times of 
storm. 


13047. Are the walls, which are shown on the map, not 
sufficient to protect the road from the sea?—The wall 
that is shown is a work by the Port and Docks Board 
for the purpose of giving a deep channel, and it has not 
mouch. effect on the part I speak of. 


15048. And there is sufficient water on that part of © 
the coast to enable the storm to throw up the tide ?— 
Yes, I have scen huge waves here. The bay is very 
wide at that part, and there is a large part of the bay 
between the lighthouse and Clontarf very much exposed 
when the winds are in a particular direction. 


15049. So that along there the seaweed would get 
thrown up on the shore?—Yes ; and there is'a bank 
being formed there by the action of the water. ‘The 
place on the map known as the North Bull is a sea- 
formed bank, which is gradually becoming more and 
more extensive. When I was a chiid there was very 
little sand there at all, but now there is an immense 
sandy island there with golf links on it. That has taken 
place within the last half century. 


13050. Are any steps taken to dispose of the seaweed 
thrown up there ?—No. py vem 


18031. None at all ?—No, and I may mention that the 
shores on the North Bull are extremely filthy in con- 
sequence of all the sewage being discharged there on 
the sand, and in Clentarf Bay there is the same state 
cf things. In the year 1880 1 made an examination of 
oysters grown on beds at Clontarf, and found them 
swarming with bacteria, and I read .a.paper on the 
subject entitled“ Typhoid from Oysters” before the 
British Medical Association. at Cambridge, and the 
chairman said, “TI suppose, Dr. Cameron, this is one of — 
your usual jokes ?” but the matter is not regarded as_ 
a joke new, for an enormous amount of disease is 
created by the pollution of shell-fish on these shores. 


13052. Are these oyster beds still there?—No. The © 
Port and Docks Board refused to renew the licence of 
the beds where I found these oysters, but there is a 
bed at another portion of the shore where the bed is 
raised a considerable distance above the level of the 
sewage. I think in beds where the sewage goes down 
to a little above where the oysters are laid there is great 
danger, but where the oysters are raised on beds con- 
siderably above the sewage when the sewage is let down 
at lov water it passes out and dees not reach the oysters. 
That is the position of the beds there now, but in the 
other cases where the licence would not be renewed, the 
sewage could reach the oysters. That is the case in — 
many places on the English coast. y 

13053. Then I take it there are still extensive beds — 
of oysters on the Clontarf shore?—Yes, but other exten- 
sive beds have been abolished in consequence of the 
result of my examination of the oysters. That was the 
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first time attenticn was directed to the possibility of 
typhoid and enteritis being produced by persons eating 
shell fish from places where sewage had access to. We 
had a terrible case in Dublin some years ago, but in 
that case it was mussels, a whole family were poisoned 
by taking mussels at Salthill on the southern coast 
from a place where there was a small pool that mussels 
had access to. It occurred in the family of a well-known 
journalist, end his wife and children died.’ I examined 
some of the shell fish, and I found they contained 
poisonous matter—the livers were four times the ordi- 
nary size, and the shells were as brittle as thin glass. 


15054. Does the present drainage of the tewnship of 
Clontarf simply run out on the shore?—Yes, all along 
at short distances from the road the contents of the 
sewers are discharged on the open strand. 


13055. It is proposed to take the sewage round by the 
red line shown on the map to the outfall works of your 
new system ?—Yes, but Mr. Harty, the city engineer, 
will tell you about the districts that are to be drained. 


13055. (Dr. T. J. Stafford.) Clontarf has now been 
annexed by the Corporation of Dublin, and forms part 
of the city of Dublin ’—Yes. 


13057. And the township of Clontarf no longer exists 
as a township?—No. The whole of that township and 
of Kilmainham and Drumcondra have been annexed to 
the city with a population of about 25,000: 


13058. (Chairman.) To return to the question of the 
seaweed—are any steps taken to clear away the sea- 
weed that is thrown up on the shore?—No, not the 
slightest. 

16059. It is not removed for manure?—Very little 
of it. 


15060. Is it the same here as at Belfast—are large 
banks of seaweed driven up on the shore by the east 
wind ?—Not to the same extent as at Belfast. 


13061. But still there is enough of it to become a 
nuisance 7—Yes, but I think it is worse at Belfast. I 
know that when I went down with the Army Sanitary 
Committee of Belfast as to the proposal to make the 
Episcopal Palace into a barracks, although the situa- 
tion of the palace was a very long way away from the 
shore, yet we confessed that the smell was simp'y awful. 
Here you don’t get the odour unless you get pretty close 
to the shore. At Belfast on the Co. Down side you 
get it half a mile away. 


13062. Do you think that that has a deleterious influ- 
ence on the health of the inhabitants ?—Well, I have an 
old-fashioned prejudice against bad smells, and J don’t 
think it can do anyone good, at all events. 


13063. Have you anything more to tell us about the 
present sewage system before we change the subject >— 
As to the existing system, my objection to it froma 
medical point of view is that not only is the river 
polluted and a bad odour emitted from it, but the 
sewage is detained so long in the sewers that there is 
danger of the gases and vapours, and perhaps solid 
particles from it, finding their way into the streets 
through the ventilating openings. In Dublin, as the 
City Engineer will explain to you, the sewage is dis- 
charged into the river, and the mouths of the sewers 
are provided with the usual tidal valves, but when the 
water rises up with the tide the valves close, and the 
sewage is backed up often to an enormous extent, and 
if it was not for the pumping station which takes out 
the surplus sewage at these times the lower parts of the 
city would be inundated. These engines are now kept 
constantly going. I need not tell you I don’t like to 
have sewage backed up for eight hours at a time, and 
often backed up for a quarter of a mile from the mouth 
of the sewer. 

13064. And that is especially so at the neap tide ?— 
Yes; and then there is the storm water to contend 
with. I may say that a large portion of Dublin has the 
basement storey a considerable distance below high 
water—in many cases as much as 6ft. or 8ft.—and it is 
only the pumping that keeps the basement clear; in 
fact, but for the pumping the basements in these dis- 
tricts would be flooded at high tide. 


13065. Is not the River Liffey in a state that is very 
deleterious to health —Yes, it is in a very bad state. 


13066. A great number of drains discharge into the 
river ?—Yes, and the volume of sewage has been greatly 
increased by the increase in the number of water-closets 
in the city—an increase of about 10,000 in the last 10 
or 15 years. All these send their water into the river. 
I remember when a child fishing off the steps along the 
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quays here. Mullet and other fish were regularly 
caught along the steps by the river, and men and boys 
were fishing away all day. The river was perfectly 
clear, but with the development of the water-closet 
system of course the river has become more and more 
polluted, and now the salmon find considerable difficulty 
in getting up the river, and they keep dodging about 
waiting for storm water, Sometimes the sewage is very 
injurious to them, and many dead salmon have been 
found in the river—that is in-very warm weather, when 
the amount of oxygen is reduced to a low level. 


13067. Is it always oxygenated ?—No, there are some 
times when there is practically no oxygen in the river. 


13068. Then it becomes a septic tank ?—Yes; about 
one-twelfth of it ought to be oxygenated at. low water, 
but there are times when there is no oxygen at all. 


13069. The mud at the bottom of the river is bad P— 


‘Yes, that is the real delinquent, and it is when the sides 


of the river are laid bare that the odour is intolerable, 
but now even when the tide is half in the whole mass of 
water becomes offensive, especially in summer. 


14070. It is proposed by your new works to prevent 
that drainage getting into the river, and to carry ib out 
by a pipe to your outfall works ?—Yes, it is proposed to 
collect all the sewage that now passes into the river 
and to convey it to the outfall works. Of course, pump- 
ing is required on account of the low levels of the city, 
and after treating it the effluent will be discharged into 
the bay.. I believe we may concern ourselves very little 
about getting the solid matter out of solution—a. prob- 
lem that occupies the attention of people living in in- 
land places—here we have merely to take the ‘solid 
matter out and we will have no more trouble with the 
effluent, 


13071. What process do you propose to use to take 
out the solid matter?—I suppose lime would be the 
principal thing, but, to use a legal phrase, that is a 
matter that is still swb judice at present, for the com- 
pletion of the works is still two years off. Chemical 
experiments. will be made to determine what proportion 
of lime will be employed, if we use lime. 

13072. That is a matter not yet decided on?—No, it 
is a matter for consideration—we have never yet been 
able to deal with an average sample of Dublin sewage. 
I got as near to it as possible in the results of the 40 
analyses, but that was a long time ago, and the water- 
closets have been multiplied since then. 


13073. Is it conceivable that you would use the outfall 
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works merely as a settling tank?—I would be utterly — 


opposed to the septic system in Dublin—I don’t see any 
necessity for it. 


13074. You did not catch what I said—not a septic 
tank, but a settling tank ?—Certainly ; I hold that if we 
take the suspended matter out that is all that need be 
done in Dublin, as we have the open sea before us. 


13075. In that case what will you do with the deposit? 
—That also is still sub judice. I am rather inclined to 
use it for the reclamation of offensive slobs, of which we 
have an abundance, at convenient places for that pur- 
pose. 


13076. By depositing it on the slobs?—Yes, and not 
taking it out to sea. 


13077. Have you any machinery for pressing it ?—Not 
yet; but, individually, I am in favour of pressing it and 
using it in seme such way, and not sending it out te sea. 


13078. You would be in favour of using it for the 
reclamation of slob lands, and these exist in the com- 
parative neighbourhood ?—Yes ; there are plenty of them 
on the south side of the bay that could not be made more 
offensive by depositing that sludge upon it. : 


13079. (Colonel Harding.) Can you give us any idea of 
the volume of the stream of the Liffey—is it consider- 
able ?—Yes, it is a very large river, as you can see; but 
at this moment TI cannot tell what quantity of water 
passes down. I dare say Mr. Harty, the engineer, ean 
tell that. 


13080. I gather that in your opinion the foul condi- 
tion of the Liffey is due in a large part to the sewage 
being retained during high water by the closed valves 
in the separate sewers, so that the sewers are like septic 
tanks on the bank of the stream, which as the tide falls 
discharge their putrid matter into the river ?—Yes, but 
the fouling is due to the suspended matter, not to the 
soluble portion; it is due to the dejecta and vegetable 
matter. 
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13081. But the great fouling of the river is due to 
these matters being retained in the sewers, whereas if 
they could flow forward as they entered the sewer the 
putrefaction would not take place until later ?— 
Decidedly. 


13082. Do we understand that by the new system of 
drainage by intercepting sewers there will be a constant 
tow through the sewers to the pumping station, and 
that the stagnation will no longer take place ?—That is 
almost the most important of the objects to be attained 
by the new system. 


13083. So that in all probability when the sewage 
arrives at the outfall works it will not be in a partly 
putrid condition, but fairly fresh?—It won’t be so 
offensive as if it had been retained for seven or eight 
hours in situ. 


13084. And you consider that its mixture with sea 
water before putrefaction has been developed will be a 
great improvement on the present state of things P— 
Yes, I have no doubt that the soluble organic matter, 
which makes up in some cases 70 or 80 per cent. of the 
total organic matter, will give us no further trouble— 
it would give some trouble if delayed for a long time in 
the sewers, so that fermentation might be set up and 
some of the soluble matter might become insoluble, 


13085. You think that the trouble at the outfall will 
be very little if you carry the solid matter out to sea ?— 
Yes; let the solid matter go to sea, and there will be no 
more trouble. 


13086. The suspended matter is to be taken out to 
sea from the outfall works ?—The idea at present is to 
take it out to sea, unless some other method of treat- 
ment is devised before the works are completed. 


13087. (Mr. T. J. Stafford.) As to your analyses of 
the sewage discharge from a brewery—that is from 
Guinness’s brewery in the bottle before us P—Yes. 


13088. When was that taken?—In the afternoon; 
they were watching for me in order to have this dis- 
charge made. 


13089. Were they discharging from the vats when 
that was taken?—They were. 


13090. Have you any samples of distillery sewage ?— 
No, except in the case of the Smithfield sewer, into 
which a distillery discharges. 


13091. But you have no corresponding sample of a 
distillery sewer to that from Guiness’s P—No, not direct 
from a distillery, but it would be exactly of the same 
kind, There would be no difference in the nature of 
the sewage. 

15092. It would not differ from the brewery discharge ? 
—No, they must begin with the same process of convert- 
ing the starch into alcohol, and the residue will be the 
same in each case. There will be the same washings 
of the vats as in the brewery. There is one little pecu- 
liarity about our sewage—the absence of lime salts and 
magnesia. 

13093. (Chairman.) The water here is very soft P—Yes, 
it has only two degrees of hardness—it only contains 
2 grains of lime per gallon; lime comes into the fourth 
decimal place per gallon. 

13094. The water, then, is very soft ?—Yes, and prac- 
tically there are no earthy salts in the sewage at all— 
they are all alkaline salts and phosphorous. 


15095. (Mr. T. J. Stafford.) You say you will have 
no more trouble from the effluent you are going to 
discharge from the new works into the bay?—Yes. If 
we send in a clear effluent, no matter how much organic 
matter there is in it, I think it will give us no more 
trouble. 


15096. Will it give no further trouble in connection 
with the growth of seaweed on Clontarf shore ?—No. 


13097. That is not quite the experience in Belfast ?— 
It would discharge into the sea here when the tide is 
running out, and be carried into the Channel, and so 
enormously diluted that it will give us no further 
trouble; what really encourages the seaweed is the 
suspended matter, it is not the soluble matter. 


13098. They have had very considerable difficulty in 
Belfast in connection with this growth of seaweed P—If 
the sewage went in, as it will go in here, they would 
have no trouble. 

13099. You know that in Belfast they have had con- 
siderable trouble, and they have been obliged to get a 
very high degree of purification in order to prevent 
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the growth of this seaweed on the foreshore of Belfast? 
—I did not know they had got it yet. 

13100. No, but they are endeavouring at present to 
get a high degree of purification for that reason P——I 
don’t think it is necessary as far as Dublin is concerned, © 
for it is better situated than Belfast, because Belfast is 
almost in the position of being on a huge river; it is a 
long way from the sea, but here we are on a wide bay and 
clese to the Channel, with strong currents. When 
we have the tide running out, and we have a clear 
liquid, I am sure we will have no further trouble—it 
won’t be in the slightest degree injurious or contribute 
to the growth of the seaweed. 


13101. (Chairman.) You are going to let the sewage 
escape into the bay within that part marked Crab Lake 
basin, and if so, it will run into the narrow part of 
the Channel shown on the map?—Yes, but that is a 
wider place than it appears to be there. 


15102. You say it will be carried out by the tide, and 
on the return journey you say it is only very diluted 
sewage that will get into the narrow part?—When the 
tide returns the quantity of sewage in it will become 
homeeopathic. 


13103. And supposing that seaweed is nourished on 
the solid matter in the sewage, the sewage will be so 
diluted it will afford no encouragement to the growth 
of the seaweed P—That is my conviction. 


15104. (Mr. T, J. Stafford.) And the growth of sea- 
weed on the Clontarf shore is due nearly altogether to the 
discharge of crude sewage along that part of the coast? 
—Nearly altogether to the solid matter deposited there. 


13105. (Dr. J. Burn Russell.) This backing up or de- 
posit of sewage in the sewers that you have spoken of, 
how far would that extend back into the city P—Of 
course, it depends on the sewer; in some sewers it 
extends a long way—in some cases it goes a quarter 
of a mile up. yi 

13106. Will that state of things be altered when the 
intercepting sewers are put down?—Yes. The sewage 
will be continually flowing. 

13107. The sewage will be continuously flowing from 
the street drains to the outfall?—Yes, in fact, they 
will be in the same position theu as they are now when 
the tide is out. They won’t be backed up when the 
main drainage system is completed, and I think that 
that is a matter of great importance. 


13108. While the sewage is banked up in this way at 
present there must be a considerable amount of deposit 
in the sewer ?—Yes. 


15109. Is that deposit thoroughly swept out?—The 
sewers are flushed occasionally. . 


13110. They are artificially flushed P—Yes, occasionally, 
and sometimes when there are epidemics they are treated 
with disinfectants. Mr. Harty gets them flushed, and ' 
we supply the disinfectants from the Public Health — 
Department. They are artificially flushed, and, of — 
course, the storm waters flush them out, too. 

13111. What is the death-rate in Dublin—I suppose 
there has been a considerable improvement in it in your 
time ?—With regard to zymotic diseases an immense im- 
provement. Our former rate was from 5 to 8 per 
thousand, but for the last 10 years, taking the metro- — 
politan area, which I hold is the fair thing to take, com- 
pared with London and other places where large areas 
are dealt with 





13112. Would you give us the slum places?—I can 


give you the registration area—that is, the metropolitan — 
area of Dublin metropolis, in the same way as in London, 
the registration area is taken, including more than the 
city. : 
13113. What is your total death-rate?—Ours is 
generally about 24 per thousand. 


13114. How long has it been so?—For several years 
past, but our former rate was 30 and over it; but it is 
the zymotic death-rate that has declined largely. 

13115. What are the main contributors to the death- 
rate P—The main contributors to the death-rate are con- 


stitutional diseases—Bright’s disease, phthisis, which 


carries off about 3 per thousand, and a very high death- 
rate from tuberculosis and diseases of the respiratory 
organs. 

13116. Do you know anything about the level of the 
ground water in Dublin ?—Yes, I published a series of 
experiments on the ground water of Dublin which dis- 
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closed a most curious state of things. Dublin was sup- 
posed to be a water-logged city, but I experimented 
some years ago, and I found that the nearer you ap- 
proached the river, the deeper was the water, and quite 
close to the bank of the river it was from 14 to 18 feet 
from the surface, and when you get up 70 or 80 feet 
above ordnance datum, the ground water was within 5 
or 6 feet of the surface. That is due to the fact that 
Dublin is situated on two descriptions of soil—one is 
boulder clay, which is very heavy and retentive, and 
the other is limestone gravel. The limestone gravel is 
near the river, as we might expect, consisting mostly of 
deposits from the river. A most curious thing, on this 
ground, which is comparatively dry yet near the river, 
the amount of typhoid is 50 per cent. greater than on 
the boulder clay. 


13117. Does that point to soil pollution ?—Yes, it is 
more easy to pollute gravel than stiff clay, and the con- 
ditions under which bacterial life can be developed are 
more favourable in loose soil, and the facilities for the 
escape of bacteria from loose soil are greater than in 
stiff soil. 


15118. In the case of these sewers that are banked up 
_by the tide, are the sewers thoroughly water-tight, or 
-do they leak?—The main sewers are really very good, 
but the cross drains from the houses to the mains were 
not well constructed formerly—they were not well 
cemented, and the pipes were not connected properly, 
-and there is immense drainage from them into the soil, 
which led to considerable pollution. That took place 
formerly, but it does not take place lately. 

15119. So that when the main sewer is banked up 
there would be some loss from the tributary pipes from 
the tenements ?—There would be, but that is a decreas- 
sing quantity every year. There are between 1,500 and 
2,000 new pipe drains made every year, and they will 
remove that state of things ultimately. 


13120. Have you analysed any well water or ground 
water in the neighbourhood of this polluted area?— 
Yes, I have examined a great many specimens. 


13121. Did you find it very much impregnated with 
sewage?—Very much, there were myriads of micro- 
organisms. 

13122. And you think that that is the habitas ot 
typhoid fever ?—Yes, I say to a certain extent it is a 
‘soil disease in Dublin. For instance, out of about 
10,000 cases I have studied in the last 10 years, I found 
regularly during that long period of time, there were 
about 50 per cent. more cases occurred on the area which 
‘has a gravel soil, and without any reference to the 
economic or social position of the persons affected by 
the disease. 


15125. Is that a privy area, or was it ever a petty 
-area?—That is another peculiarity about our. city; we 
have no part of Dublin in which there are not purlieus ; 
_yow cannot go any direction in the city without coming 
upon purlieus within 500 yards; they are at the backs 
-of all the fashionable squares, 

15124. That is what we call mews lanes in Scotland? 
—Yes. The people who formerly lived there and had 
carriages have left these houses, and the stables are con- 
verted into residences, and the spaces at the back of the 
houses have been built on. This has occurred at the 
‘back of the fashionable streets, so that all over the city 
there is a poor population. 

13125. It is more scattered amongst the wealthy parts 
-of the city here than in other cities, you think ?—Yes, 

in London or Edinburgh. You can go miles in 

‘London without coming on purlieus, but-you cannot do 
‘that in Dublin. 

13126. And water-closets have been introduced in all 
‘these districts ?—Yes, there are very few petties remain- 
ing; even in the very poorest class tenement houses the 
“Water-closets are introduced in the yards. 


13127. In the use of these water-closets are you aware 
what the habits of the people are ?—Yes, and I am sorry 
to say they are not what I would like them to be. 

___ 18128. They have sinks, I suppose, in the houses ?— 
‘Yes. 

13129. How do they use them ?—That is a difficulty ; 
‘they are abusing them. 

15130. They have these sinks in the houses’ -They 
have slop sinks, and we are trying to introduce a kind 
of slop sink that will prevent the abuse we complain of. 

13131. I particularly refer to the habits of people whe 


6225. 


Pad 


<q 


113 


have to go to a water-closet in a yard. Are they in the 
habit of putting night slops down the sink ; is that the 
habit in Dublin?—To a certain extent it is. 

15152. So that even in the house the drains would be 
impregnated with matter ?—Yes. 


13133. We know that slop excreta is in a much greater 
state of decomposition than the excreta from a water 
closet in the ordinary course of use?—Yes; they often 
keep it for a long time before throwing it out. There is 
a very general impression that we have a very high 
zymotic death rate, which is not the fact; it is slightly 
below the rate in 83 of the largest English towns. 


15154. But the question would arise, what sort of 
zymotic diseases? Have you ever scarlatina ?—Yes, and 
sometimes measles. We have a high typhoid rate, but a 
moderate diphtheria rate. Our typhoid and diphtheria 
taken together are slightly less than in London; we 
have a very moderate diphtheria rate, and that is also 
looked upon as a disease that depends largely on insani- 
tary conditions. 

13155. But if you get a poor population with all sani- 
tary conveniences, and even the water-closets in the yard, 
won’t these habits about the disposal of the bedroom 
slops inside the house contribute to the typhoid fever 7— 
That is so, but it is a remarkable fact that the social 
condition of the persons affected by the disease appears 
to be no factor in the case at all. I have gone into that 
question, and the disease appears to be most impartial 
in attacking people in the highest ranks as well as in 
the lowest. 

15156. How do you classify your population; is it on 
the rental or the size of the house ?—On the occupation 
basis—the professional classes, the upper classes, and 
general service classes, subdivided again into the diffe- 
rent trades, those engaged in textile manufactories, and 
so on. 


13137. And generally you anticipate that the introduc- 
tion of this system of sewage interception will strike at 
the root of a good deal of your typhoid fever in Dublin ? 
—I am quite sure it will. 

13138. I suppose your water supply is above suspicion ? 
—Yes, itis beyond suspicion. I suggested to the Water- 
works Committee to get Professor Percy Frankland to 
come over here to make a special investigation into the 
water supply and its source. He came, and after a 
lengthened investigation he pronounced our supply one 
of the best in the world. 


15139. (Chairman.) And it is quite plentiful too?— 
Yes. 


13140. (Dr. J. Burn Russell.) Is the scavenging of the 
back yards in Dublin carried out to your satisfaction /— 
It is fairly well done, I think, 

15141. Do they use water in any quantity to hose out 
the back courts ?—Yes, they do occasionally. 


15142. So as to actithe part of rain. How about house 
refuse removal ?—I don’t think our bins are emptied as 
frequently as in Edinburgh, but we have the bin system 
very largely in use in Dublin, and it will soon be the 
sole method of storing filth until removal. 

15143. Does any excremental matter reach these bins ? 
—Yes, very frequently ; families in Dublin are super- 
sensitive about being seen going into these closets. 

13144. That was what was in my mind, and especially 
with reference to women and children ?—The children, I 
am sorry to say, generally select the floor of the closet or 
the surface of the yard for the purpose, and that is one 
of the greatest troubles we have in Dublin. 


13145. But that is a habit that can only prevail in one 
class of society /—Yes, there is a morbid sense of sensi- 
bility on that point among the female population, 


13146. So that the upshot of it is that when you speak 
of the advantage of the water-closet system you want to 
know where the closets are in order to estimate their 
exact hygienic value?—Yes. I have invented a kind of 
closet which is a trapless closet, intended to meet the 
difficulty we meet at present owing to the improper use 
of the closets. We get about 200 notifications every week 
that water-closets are blocked up, notwithstanding 
which they are continued to be used until they overflow. 
To meet that Tihave devised a closet without a trap in- 
side, so that when a block occuns it is out in the trap in 
the yard, and it is seen at once and the obstruction re- 
moved. 


Sir C. A. 
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English towns; our, rate from that cause is moderate, 
which I trace to the moderate summer temperature we 
have. 

13148. Have you had cholera in Dublin ?—Yes, we 
had one epidemic in 1864 or 1869. 


13149. What did it do? Did it light on the parts 
where typhoid prevails?—Yes, it was almost altogether 
confined to the poor localities, and the number of deaths 
decreased at each visitation; the first attack carried off 
about 4,000 persons, and the last about 1,000. 


13150. Had you the present Vartry water supply then? 
__Not at the first visitation ; it had just come in during 
the last visit of cholera to the city, but it was not quite 
distributed over the town at the time. 


13151. And on the last occasion the cholera was re- 
markably less in its incidence ?—Yes, remarkably less. 


13152. Your death rate from constitutional diseases, 
pulmonary disease or phthisis, you say, is heavy 7—Yes, 
we have 50 per cent. above the average of deaths from 
diseases of tthe respiratory organs. We have in Dublin 
an unusually large poor population. I got the percentage 
taken of the number of dwellings and the number of 
occupants, and I found that of the 64,000 families living 
within the city 32,000 occupied 48,000 rooms. I know 
you are a great authority on the subject of the relation 
of the number of rooms to the health of the people, and 
therefore I mention that I found 32,000 families residing 
in 7,000 houses occupying 48,000 rooms, while the other 
32,000 occupied 17,000 houses. 


13153. Have you any statistics based on the late cen- 
sus ?—Yes; the return is just out, and it carries me a 
little further, and strengthens my deduction, for I find 
30 per cent. of the population occupy only one room for 
each family. 


13154, That has a very serious effect on the physical 
condition of these people?—Very serious; and the 
houses are for the most part houses that were occupied 
in the early times by single families, and now there are 
sometimes cight families in the one house. 


13155. About these oyster beds. I understand you to 
say there are still some bedg on the Clontarf shore ?— 
Yes, but they are considerably above the level of the 
sewers, and the others which were abolished were below 
the level of the sewers. 


13156. Does the water of the river ever get access to 
them ?—It does at certain states of the tide. 


13157. Does that water not contain the elements of 
sewer pollution ?—Quite possibly, but if we went that far 
we would have no oysters. 


13158. Do you mean in Dublin Bay ?—No, but gene- 
rally throughout the United Kingdom. Personally I 
would not like to eat an oyster from Clontarf, but still it 
is a great industry, and it is a serious thing to deprive 
people of their livelihood unless there is great evidence 
of actual danger,.and the beds here are not worse 
situated than thousands, or perhaps I should say than 
hundreds, of oyster beds in other parts of the United 
Kingdom. 

13159. Are these beds at Clontarf beds for the pro- 
duction of oysters, or only for deposition?—Not for 
production, for the deposition of them only. 


13160. And where are the oysters produced ?—They 
are generally from the coast of Wexford, but our best 
oysters are got from the lonely west coasts, where they 
are free from any danger of contamination from sewage, 
as they are not near any large population. 


13161. Then in the case of the beds at Clontarf, they 
are put there to fatten on the germs brought down by 
the sewers ?—They do everything there, but I am glad 
to say they supply the London market largely from 
Tralee, and other parts of the coast like Tralee away 
from cities. 


13162. (Chairman.) Are the Clontarf oysters eaten 


locally >—They are, but they are generally made into 
soup. 


13163. You have not corye across any cases of blood 
poisoning from the Clontarf oysters?—No, not from 
Nek but I have from the neighbourhood of Dun- 

alk. 


13164. (Mr, T. J. Stafford.) That would be from Car- 


lingford Bay ?—Yes, and it is believed that it was from - 


Carlingford Bay oysters the present Prince of Wales got 
his attack of typhoid. That was his own opinion, and 
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the opinion of Sir William Broadbent. I made inquiries, _ 
and I found the oysters had come from Carlingford Bay. 


s 13164*. The sewage of Newry goes into that bay ?— 


13165. (Dr. J. Burn Russell.) Are there other oyster dg 
beds in the Liffey ?—No; there was formerly a bed at 
Poolbeg, but it was a long time ago. 


13166. (Mr. I. J. Stafford.) Your new system of 
sewage disposal will prevent any pollution of the oyster 
beds ?—Yes, and I hope the whole coast at Clontarf will. 
have oyster beds then. 


. 13167. (Dr. J. Burn Russell.) Have you examined. 
any of the oysters here?—Not very frequently, but L 
have occasionally. 


13168. What was the result: bacteriologically P—Not 
very serious. I examined the oysters taken from the 
shops here, and I also examined some from the Lee 
River for officers of the Local Government Board. The 
oysters were from beds that belonged to Mr. Smith 
Barry, now Lord Barrymore, and I found no trace of 
bacillus colus communis. 


13169. There were no actual cases of poisoning from 
shell fish brought under your notice except those you. — 
have mentioned ?—Yes, there was a case which 1 pub: 
lished in the “ British Medical Journal” some years ago 
—an unmistakable case, where fourteen persons partook 
of luncheon consisting of oysters, chicken and bacon, 
and nothing more than that, with vegetables; some did — 
not take the oysters, and others did, and others took 
only oysters. All that took oysters, with or without 
chicken and bacon, were seized with severe enteritis. 
They were all people from England, and one lady was so ~ 
bad she had to remain for a week at Holyhead. She” 
was ill with terrible choleraic symptoms. These were 
oysters that came from Carlingford. ‘ 


‘ 


13170. But you had nothing originating in your own ~ 
bay ?—No, bub I have frequently found unmistakable’ — 
signs of sewage in cockles taken on this coast, and lq 
have warned the people here over and over again against — 
usine cockles without boiling them. I believe myself — 
that a large amount of disease—I don’t say typhoid, but : 
enteritis—resuits from taking shell fish of various kinds, — 
mussels and cockles, which come chiefly from the coast 
along by Jrishtown on the south side of the bay. 

13171. It is a place of popular resort?—Yes, along — 
the whole of the coast there is an immense quantity of 
cockles gathered. 


13172. (Mr. T. J. Stafford.) How do they get pol- 
luted >—By sewage, but not so much latterly. All the — 
Pembroke sewage used to go in on that coast. 


13173. Where does the Rathmines and Pembroke main= ‘ 
drainage system discharge now ?—On the sandy island 
at the South Wall. 


13174. All the sewage from the Rathmines and Pem=— 
broke townships is delivered out there ?—Yes. 


13175. (Dr. J. Burn Russell.) I suppose there is this’ 
distinction between the injury traceable to oysters and — 
that attributed to cockles—that the injury by oysters 
happens to people in such circumstances of life that it is. 
likely to attract attention, but in the case of cockles 
the people are generally of the humbler class and the 
injury may not be heard of P—Yes. : 


13176. Therefore the injury resulting from the use 
of cockles is distributed over a larger class and more 
difficult to detect?—Yes. I think autumnal diarrhoea 
is sometimes due to shell fish. A medical authority, as 
you know, recently attributed 30 per cent. of the 
enteric cases in Brighton to the use of oysters. I think — 
the subject a very important one, and we have taken ae 
good deal of trouble to warn the people. 












13177. You say you have distributed leaflets warning. 
the people against the use of shell fish?—Yes; and inj 
addition we have put up posters cautioning the people 
against taking shell fish without boiling. 


13178. Then you think this pollution of shell fish, so 
far as it arises from sewage, is attributable to the sea 
itself being polluted along the shore?—I have no doubt 
of it. : vi 
13179. And you anticipate that the water of Dublim: 
Bay will be made innocuous when your new system of 
sewerage is introduced ?—Yes ; I hold that the filtering, 
while it removes the soluble matter, must remove the: 
microbes, for they are all insoluble—that is, supposing- 
the filtering is enough. 


ae 
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Mr. Spencer Harry, c.5., called ; and Examined. 


13180. (Chairman.) Are you Engineer to the Dublin 
Corporation P—I am. 


"18181. Is there any other title you would like to put 
_ in, so to speak ?—No, thank you. 


15182. Would you kindly tell us about the disposition 

of the sewerage works which are now being erected for 

the city ?—What I propose to do is to give a general 

description of the entire work proposed. Unfortu- 

nately we are not at work yet—we are only building our 
- works; they are still in the course of construction. 


15183. You might please give us such a general de- 
‘scription as you suggest?—Yes. The map on the walk 
will enable you to follow without difficulty the different 
works as I describe them. The Dublin Corporation main 
‘drainage works were designed in 1891 to take the sew- 
age of the then outlying districts of Clontarf township, 
_ Drumcondra, Clonliffe, and Glasnevin township; the 
urban district.of Grangegorman, and New Kilmainham 
‘township, together with the city of Dublin as it then 
existed, and convey it to Pigeon House to be treated 
there. Since then these districts, together with com- 
parative small additions, of Chapelizod village, the rural, 
district of Crumlin and Donnycarney, were annexed by 
the Corporation, and the city extended under the Dublin 
Corporation Act, 1900, and which came into operation 
-on the 15th January, 1901. 


At the time the works were designed the Corporation 
was not the sanitary authority of the outside districts 
above referred to, and consequently had nothing to say: 

to their internal drainage, the scheme as designed merely 
- enabling the Corporation to take their sewage and drain- 
-age into the Corporation system, and so treat it. 


_ Clontarf and Drumcondra townships’ sewage was and 

is to be taken at Ballybough Bridge, where it will be 
. intercepted from the River Tolka, and conveyed by a 
oit. circular brick sewer through Poplar Row, Annesley 
Place, and North Strand Road to Circular Road at 
Seville Place, and thence by a 3ft. Qin. circular brick 
-sewer through Amiens Street, Store Street, Beresford 
Place, Lower Abbey Street, and Marlborough Street to 
Eden Quay, where it joins the North Quay’s main inter- 
-cepting sewer. This work is all complete. 


No special sewer was designed for Grangegorman dis- 
trict, as this district immediately adjoined the old city 
boundary, and the existing sewers were of sufficient 
capacity. 
_ Kilmainham district was and is to be drained by two 
systems of sewers—the one which follows the line of the 
~Camac River, a 3ft. circular sewer, to Old Kilmainham 
. Road, where it joins a 3ft. din. by 2ft. egg-shaped 
‘sewer; and the other, a dft. Qin. by 2ft. sewer, goes 
through the Great Southern and Western Railway 
grounds at Kingsbridge, and thence along the bed of 
the Liffey to Hospital Lane, at Island Bridge. It was 
‘necessary to have two lines of sewers for these districts, 
“as two separate valleys or drainage districts had to be 
dealt with. They are the Liffey Valley, and the other 
may be called the Camac. 


» The internal main drainaze of the city is dealt with 
by two main intercepting sewers, one on the northern 
-quays and the other on the southern. 


The northern main intercepting sewer commences at 
Infirmary Road, with an 18 inch diameter pipe sewer, 
' which is continued to Albert Quay at Temple Street 

West, thence by a 3ft. diameter sewer along Albert 

Quay, Sarsfield Quay, Ellis Quay, Arran Quay, King’s 
_ inns Quay, and Upper Orinond Quay, to Arran Street 
_ East, and from thence continued by a 3ft. 9in. diameter 
sewer for remainder of Upper Ormond Quay, Lower 
Ormond Quay, Bachelor’s Walk, and Eden Quay, to 
_ Marlborough Street, where it enters the siphon which is 
Carried under the Liffey to the southern side, where it 
joins that main intercepting sewer. 


The southern main intercepting sewer com mences on 
~ Victoria Quay at King’s Bridge by a 3ft. 6in. diameter 
sewer, and which is continued along Victoria Quay, 
_ Usher’s Island, Usher's Quay, and Merchant’s Quay, to 
Wood Quay, where it is increased to a 4ft. 6in. diameter 
_ sewer, and which is continued along Wood Quay, Essex. 
Quay, Wellington Quay, Crampton Quay, Aston’s Quay, 
and Burgh Quay, to the siphon, where both north and 


* south sewers join. From thence the sewer is continued ~ 


‘by an 8ft. circular sewer through Hawkins Street, Towns- 
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end Street, Hanover Street, Clarence Street, to Great 
Brunswick Street, where it changes from brick to cast- 
iron, lined with concrete. This sewer passes along 
Great Brunswick Street, under the canal, along Rings- 
end Road, under the Dodder River, along Bridge Street, 
Caroline Road, and through made ground to a field 
south of Pigeon House Road, close to coast-guard 
station. The sewage is there !ifted, and continued from 
thence by an 8ft. diameter concrete sewer to the outfall 
works in Pigeon House Harbour. 


All the old sewers, which at present discharge into 
the Liffey, pass over the main intercepting sewers on 
the quays, and are connected by short lengths of pipe 
sewer large enough to take the sewage proper and rain- 
fall equal to one-quarter of an inch in twenty-four hours. 
If the flow in the sewers exceeds this rate the storm 
water will pass over a weir into the river by the old 
outlet, which is protected from the flow of the river by 
a tidal flap fixed on the outside of the quay walls ; it 
will also be protected by an inner flap, which can be 
examined daily, and which will provide a double security 
against the river water getting into the main outfall 
intercepting sewer. 

At present the connections between the old city 
sewers and the main intercepting sewers are tempo- 
rarily built off by timber shutters, which will easily 
be removed when the system is put into operation. 

The Poddle River district is drained by two branch 
sewers both delivering into the South Quay intercepting 
sewer. The larger of these is dft. by 2ft., brick and 
concrete sewer, commencing in Patrick Street at- Deane 
Street, and continuing thence through Patrick Street, 
Nicholas Street, Michael’s Hill, and Winetavern Street, 
to the intercepting sewer on the quay. The greater 
portion of this sewer was carried out in tunnel. The 
smaller one, which is only a pipe sewer, starts at the 
junction of Great and Little Ship Streets, and runs 
through the Lower Castle Yard, Palace Street, Dame 
Street, Sycamore Street, Essex Street, and Hustace 
Street, to its junction with the main intercepting sewer, 
the object being to divert all sewage from the Poddle 
River, and which will be allowed to flow on as usual 
to the Liffey. 

The siphon under the river is constructed of cast- 
iron pipes 4ft. 4in. diameter, lined with blue bricks 
finishing to a diameter of Sft. 4in. It is carried through 
solid rock at a depth of 21 feet under the bed of the 
river (taken in the centre of the stream), the bottom of 
catch-pit being 50 feet below the quay road level at 
Burgh Quay. The length of 200 feet horizontally from 
centre to centre has a fall of 6 inches for constructional 
purposes. The descending leg is reduced by a proper 
taper pipe from 4ft. 6in. to dft. 4in., and the rising 
leg is also 5ft. 4in. in diameter, so that the same velocity 
should be maintained in the whole course. 


The entire length of the 8ft. sewer from Burgh Quay 
to Clarence Street at Great Brunswick Street is being 
carried out in tunnel, there being nime shafts in the 
streets on the entire length. From Clarence Street at 
Great Brunswick Street to the pumping station the 
work is being carried out by the Greathead shield pro- 
cess. The pressure in the air-lock chamber is only 
about 8lbs. Difficulties have been met with in conse- 
quence of the sewer passing through loosely filled in 
or made ground at Pigeon House Road end, and which 
was formerly covered by the sea—the air escaping on 
to the surface of the land. 


At the pumping station there will be four main 
pumps fixed at the station on Pigeon House Road, each 
so liit 15 million gallons per 24 hours, the lift being 
23 feet; three being kept constantly at work and one 
in :eserve. There will be two small pumps to lift 
5 per cent. of the dry weather flow of sewage to mix with 
the lime in ordev to make lime water—one, of course, as 
is usual acting as reserve. The total of the working 
capacity of the three large, and one small pump, will 
be 46,107,000 gallons per day—equal to 5,123 cubic 
feet per minute, but if the stand-by plant had to be 
atilised and put into work the entire would be capable 
of dealing with. 62,214,000 gallons per diem, or 6,912 
cubic feet per minute. 

A screen chamber with screens or filth hoists in 
duplicate will be mserted at the junction of the low 
level sewer and the pump wells. This screen will be 
made of half-inch iron bars with one inch pitch. 

There are in all eighteen precipitation tanks, each 
being 94 feet square. Of these zx will always be in 
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full work, three being clear€d daily, and nine out of use, 
baing kept for storm-water emergencies and storage. 
The average dry weather flow 


is calculated at - = 1,640 cub. feet per minute. 
Maximum -  - - 2,460, ” 
Maximum wet weather flow 5,010 3 a 


The tanks are designed ou the assumption that tne 
maximum flow is double the average flow—thus, 1,640 
cubic feet per minute multiplied by 2 to get the double, 
equals 3,280 cubic feet per minute, and allowing for 
two hours comparative rest, then : 3,280 by 120 minutes 
equals 393,600 cubic feet, which is the amount which 
the six working tanks should be and are designed to 
hold. 

One tank to level or crest of weir holds 65,744 cubic 
feet, and as six are working, 65,744 multiplied by 6 
equals 3,280 cubic feet per minute, and allowing for two 
hours comparative rest, then: 5,280 by 120 minutes 
equals 393,600 cubic feet, which is the amount which 
the six working tanks should be and are designed to 
hold. 


It is estimated that the quantity of wet sludge to be 
provided for will be 350 tons daily, and in addition to 
that on its first deposit in the tanks 175 tons daily of 
liquor, which will be separated and pumped back to 
the tanks. 


This total of 525 tons of sludge and sludge liquor re- 
quires provision of 18,846 cubic feet. 


Contents of one tank up to draw off level equals 
6,350 cubic feet, and if this sludge is drawn off three 
tanks daily: 6,350 multiplied by 3 equals 19,050 cubic 
feet, so that the quantity is amply provided for in the 
design of the tanks. 


“The tanks have been designed with both longitudinal 
and cross falls in the floors, the steepest inclination 
being 1 in 63, taken diagonally, which will enable the 
sludge to be easily and readily swept off. 


“The prism formed by these slopes contains the exact 
amount of sludge and liquor which will be precipitated 
from the sewage in two days, the time which each tank 
will work before being shut off and emptied for drawing 
off purposes. 


“The duration of comparative rest of sewage in the 
tanks with average dry weather flow will be four hours, 
and under no circumstances will this time be ever less 
than two hours. 


“The effluent weirs are designed the full width of each 
tank—six working tanks giving a length of weir of 
540 feet. The effect of this will be to reduce the depth 
of effluent passing over the weir to three-quarters of an 
inch, if that the effluent will become thoroughly 
aerated. 


“'Two lines of floating scum boards will be placed in 
each tank, in order to prevent any scum that might rise 
to the surface being blown over in stormy weather. 


“The sludge is to be swept from the tanks into a cul- 
vert which is being constructed under the inlet channel 
from one end of the works to the other, from which the 
sludge will be pumped to the high level sludge tank: 
the sludge ships being served from this tank. 


“The sludge culvert, together with the low level 
sludge pit and high level sludge tank, will store eight 
day’s sludge to provide against periods when the sludge 
vessel cannot go to sea in consequence of stress of 
weather. 


Cost OF WORKS. 


278 
Contract No. 1, which includes main intercepting 
sewers on South side of River Liffey to Burgh 
Quay, Kilmainham, and Island Bridge branches, 
and Poddle branches - - - - - eo? | 
Contract No. 2, which includes main intercepting 
sewer on North side, and Drumcondra and Clon- 
tarf branches - - - - - - - 26,324 
Contract No. 3, Liffey siphon and low level outfall 136,000 
Contract No. 4, high level outfall sewer, precipita- 
tion tanks, and other outfall works - : - 121,000 
Contracts Nos. 5 and 6, engines and boilers. - 15,634 
Purchase of Pigeon House _ ; - - - 65,000 
Buildings, chemical mixing machinery, and sludge 
~essel, estimated - = : 2 3 Net 3B.A49 
Other expenses in connection with present system, 
and engineering expenses, Kc. - : - 44,553 
£. 483,187 





That is a description of the works as they are designed. 
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13184. Then I understand from you that the plan 
proposed to be adopted is to mix the sewage with lime? 
—That at present is the plan, but it has not yet been 
decided whether that will continue. That was the 
original plan. ‘oe 

13185. I presume experiments were made with lime 
before you adopted that system ?—No, we made no ex- 
periments, we are taking what was done in Barking and. 
other places as our guide. 


13186. I see that you are making arrangements to 
remove the sludge out to sea ?—Yes. , 


13187. Sir Charles Cameron suggested that it might 
be deposited on slob lands for the purpose of reclama- 
tion ?—We have about 58 acres of slob land at present — 
which is the property of the Corporation, and some of it 
could be utilised in that way, but at present we are 
proposing to take the sludge six miles out to sea. 


13188. Are you making arrangements to press the 
sludge ?—No, we don’t think it necessary. 


13189. Can you tell us as to the nature of the currents 
in the neighbourhood of the outfall works ?—Yes, there 
is no question at all but that some of the effluent will 
absolutely go out to sea and at other times some may 
not. 

13190. Are you going to allow the tank liquor to flow 
Sane all states of the tide?—Yes, at all states of the 
tide. 

13191. Would it be possible to have tank accommo- 
dation to store it up and only to let it out on the ebb 
tide?—In consequence of it being purified we do not 


‘propose that at all. 


13192. Could you give us any idea of the flow of the 
tide 2—Mr. Griffith, of the Port and Docks Board, gave 
evidence as to that before the Joint Select Committee 
of the House of Lords and the House of Commons on ~ 
the Dublin Corporation Bill in the Session of 1900. He 
made several experiments at all times of the tide with 
floats, and he found that a great portion of the sewage 
went out to sea between the two lighthouses, but at 
other times the floats were all carried over to Clontarf. 


13193. Which would imply that at certain times the 
effluent would be carried over there ?—Yes, and at pre- 
sent the crude sewage from the Pembroke and Rath- 
mines main drainage is carried over there. It is flow- 
ing at certain times of the tide, but that is not suffi- - 
cient to take it away, and these two township boards pay 
the Port and Docks Board £265 a year for dredging. I 
will read the evidence given by Mr. Griffith as engineer — 
for the Port and Docks Board on this subject before the 
Select Parliamentary Committee. ; 


Evidence taken before the Joint Select Committee of — 
the House of Lords and the House of Commons, 
Dublin Corporation Bill, Session 1900. Mr. John P. 
Griffith, sworn. Examined by Mr. Bushe. 


“You were originally a witness in this case against © 
the Corporation on behalf of the Port and Docks Board — 
when they had a petition before the House of Commons? i 
—Yes, last year. ; 

“And as far as their petition went they succeeded? f 
—Yes, it was with regard to the inclusion of a portion — 
of the estuary the Board opposed. 


“(Chairman.) The inclusion within the boundary ?—_ 
Yes. { 
“(Mr. Bushe.) Then when it came before the House of © 
Lords you had no occasion to be present on behalf of the 
Port and Docks Board ?—No, there were clauses agreed 
ta. \ 
“But you were summoned as a witness under the — 
order of their Lordships’ House ?—I was in May this 
year, and am this year, at least, by the Speaker’s order. | 
“ Anissue has arisen with regard to the state of dredg- 
ing and the condition of sewage on Dublin, and I want — 
to get a few facts from you. In the first place, have 
you been the chief engineer to the Port of Dublin for 
25 or more years ?—Assistant and chief engineer, assis~ 
tant for most of it; I have only been chief engineer for 
a little over a year. 
“Have the Port and Docks Board of Dublin the care’ 
and management of the Port of Dublin?—They have. — 


“ And the port extends not merely to the Liffey and 
the estuary, but considerably outside those two walls— 
North Bull Wall and Poolbeg ?—Beyond those walls this 
chart will explain the limits of the Board’s jurisdiction: 
extending out to a line in the bay. 
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Te course, the Port and Docks Board have a lively 
interest in Nag Aaa 4 connected with the estuary oi 
Dublin ?—They have from a navigation point of view. 


“Do you remember when this Rathmines and Pen: 
- broke scheme was contemplated that you naturally were 
parties to protect your righis?—We sought clauses to 
protect the port, as we have in every main drainage 
te that has been proposed or passed through Parlia- 
ment. 


her SOE pe when this outfall was created by 


“At first I think they went under terms to pay your 
Board an annual sum to dredge the filth which they 
might bring down ?—That was proposed. 


“T should rather say to pay your Board the cost of 
dredging ?—That was proposed, but it was eventually 
settled ‘that a fixed sum should be charged to have it 
disposed of. . 


“And is that a fixed sum of £263 ?—£265 is the pre- 
sentsum. It began by being £250, but the district was 
increased by the inclusion of Milltown and the amount 
was increased by £15. 


“You do a great deal of dredging, I believe, in the 
harbour of Dublin ?—Yes. 


_“ Taking first from Poolbeg Lighthouse right up to the 
city, I think you have dredged many millions of tons 
there in your time ?—We are dredging about 1,000,000 
tons a year at present inside the lighthouse—from Pool 
beg up to the city. 

“Tn that reach it would cover the dredging in respect 
of this outfall ?—Certainly, anything deposited in the 
channel. 


“When you were bound by your statutory agreement 
—something has been said about complaints—you had 
no option except to do the dredging and enforce the pay- 
ment of the £265 ?—That is what we have done. 


“But I think your attention being called to it in the 
' year 1884, you read a paper before the Congress of the 
Sanitary Institute ?—Yes. 


“T will ask you whether this expresses the opinion 
you arrived at after several years’ experience: ‘ We have 
now, however, had several years’ experience of the actual 
working of the Rathmines and Pembroke main drain- 
age system, and the results prove the truth of the pre- 
diction that this scheme would result in the pollution 
of the lower reach of the River Liffey, and that a great 
- portion of the sewage would never get out to sea, but be 
carried by the flood tide on to the Clontarf strand. The 
experience cf the past summer seems to me to put this 
beyond the region of doubt, and so thoroughly im- 
pressed am I of the injurious character of the pollunun 
caused by th™ outfall that I believe no scheme wi!! 
satisfy the conditions laid down by the Royal Commis- 
sion’ (that is the Commission of 1879)?—Yes, Sir 
Robert Rawlinson’s Commission. 


“ Unless it deals with the drainage of Rathmines and 
Pembroke and intercepts the sewage at present dis- 
charged at the Whitebank outfall, and thus free the 
river and harbour of Dublin from pollution.’ When 
we are told that there were no complaints in addition to 
that expression of opinion of yours in 1884, do you re- 
member when the Army Medical Committee came over 
in 1892 and required exactly the same thing ?—They did 
—at least they recommended it. 


“You yourself, I believe, made experiments in the 
neighbourhood of the outfall to see what was the truth 
about what happened and what came down in this 
sewer 2—We have made experiments in connection with 
every proposed outfall in the interest of the port to de- 
termine whether the outfalls should be permitted or 
what clauses should be inserted for the protection of the 
port. 

“Naturally. Will you explain to the Committee a 
certain experiment which you made with floats, and the 
results of it?—Do you mean with regard to the Pem- 
broke drainage ? 

“Yes ?—Those were experiments at the time the out- 
fall was proposed. We made a very complete series of 
experiments at that time, embracing the spring tides 
and the neaps, and the conclusion the port authorities 
came to was that a portion of this sewage would get out 
to sea, and a very considerable portion would not get 
out to sea; that is what is discharged on the neap 
tides. We have that very varied range of tides at 
Dublin at spring tides a range of 14 feet; at neaps only 
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feet, and you can readily understand the velocity 
then at the entrance of the harbour fluctuates very 
materially. 


“T think this is what you said before: “At quick- 
running springs the floats went straight away out to the 
eastward, clearing the part entirely, otherwise they 
went out to the entrance and returned—that is, did not 
reach the entrance; it is entirely a question of the 
range of the tide. Such experiments you have to make 
continually, say, for a month, through spring tides and 
neaps, through ebb tide and flood, if you mean to arrive 
at the truth, and we carried out these experiments on 
that principle not only for that outfall but for every out- 
fall ?—Yes. 


“ Did you find in no less than 12 cases that the floats 
did not get out of the harbour at all?—It is hardly 
worth while taking up time by details of that kind, but 
the general point I wished to impress upon them was 
that the question of the discharge from these outfalls 
greatly depends on the range of the tide; the time at 
which it discharges, and other things which have to be 
taken into account, and when the port board agreed to 
the outfall of Pembroke they did it with their eyes per- 
fectly open that a considerable deposit would take place 
in the estuary, but they considered that in the interests 
of the townships it would not be a fair thing to oppose 
the Bill to the death, and they compromised matters, 
and merely regarding it from the harbour point of view, 
agreed to accept a certain sum per annum for dredging 
purposes. 

“You expressed the view last year, and you will 
achere to it, that you are decidedly desirous of getting 
rid of that as a crude sewage outfall?—We are. We 
have gone the length of agreeing a clause. 


(Mr. Bushe.) In fact there is an agreed clause in the 
Bill that if this is carried out they will give up the £265 
a year which they are receiving. 


(Chairman.) I presume from that you think that it 
costs you £265 to remove the sewage which is deposited ? 


“(Witness.) It is more the detritus which affects us— 
the deposit. 

“ And you think it costs you as much as that to re- 
move what is deposited ?—I am satisfied it costs us more, 
because it is a fine detritus which we meet down below. 
We are dredging entirely with sand pump dredges now, 
and this fine stuff will not deposit in the harbours; it 
passes through the pump and flows over the side of the 
vessels. 


“(Mr. Bushe.) You put it in this way—the sludge 
does not drift, it settles. Of course I do not mean to 
say liquid sewage does not go?—I think that refers to 
a different question. The sewage deposited in the city 
we have to dredge means quantities of sewage sludge, 
but not at the entrance to the port; that does not come 
under the £265. 


“Tt has been suggested over and over again here and 
elsewhere that the sewage which you see by Poolbeg, 
which Mr. Melliss spoke about, is really Dublin sludge. 
T want you to trace the history shortly of the Dublin 
sewage. A quantity of the sewers, as we all know, dis- 
charge at present crude sewage into the Liffey; there is 
no doubt about that ?—The Liffey within the city is prac- 
tically a great cesspool in which the sewage sludge lies. 


“T want you to show where it comes to, and what is. 
done with it, and what becomes of it. J think you told 
us on the last occasion that it is brought down to the 
region of the Alexandra Basin. This is your evidence: 
‘We have to dredge it’ ?—-I think the question divides 
itself into two points, and perhaps I had better explain 
to the Committee. The sewage sludge deposits in the 
river. Of course, the liquid sewage—that is the sewage 
which is in solution—is carried down the river, but as 
a matter of fact in our dredging operations we only meet 
the sewage sludge practically as far as the letter ‘EK’ in 
the word ‘river.’ That, I take it, is because our deep 
dredging terminates there, and we have got practically 
a settling tank. That you may consider the inner har. 
bour where large draught vessels lie, and the bottom 
of that inner harbour is a sewage bed you may say, which 
we are dredging, roughly speaking, at the rate of some 
thing like 100,000 tons of sludge per annum. Uatil 
late years we have not met sewage sludge in the bed ot 
the channel below that point ‘ E.’ 

“You stated on the last occasion that that region you 
have indicated, the Alexandra Basin, is what you eal) 
the great settling tank of Dublin ?—Yes. 
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“And you said you had dredged in that neighbour- 
hood, and by the time you had got to the letter ‘V’ the 
sewage had all settled ?—Yes, from ‘V’ to a eh 
should rather extend it down to ‘ E,’ because we have ex- 
tended the deep dredging, and it follows the deep 
dredging. 

“Now, taking the final letter ‘R,’ it was in reference 
to that letter you said this ‘ between the letter ‘R’ and 
the mouth of the harbour is practically the clean bed’? 
—It is practically the clean bed. 


“<The fact is our deepest dredging, as it were, arrests 
the sludge ; we come into comparatively shallow water 
about the letter ‘E,’ and there a bank stops the mud ’ #— 
Yes. 

“Ts the result of that that until the Rathmines and 
Pembroke outfall came there was no sludge south of the 
final ‘R’ in ‘river’ ?—I think I may say so—east, not 
south. 

“And you put that so clearly the last time you said 
this: ‘Just below the ‘Y’ we used to dredge perfectly 
clean builder’s sand ?—Yes, a little further down. 


“But you added: ‘ But at present out in the channel 
we find a considerable deposit of mud ’ /—That is true. 


“Did you say that you now have to deal since this 
several years experience, and from that on, with the 
considerable deposit which you attribute to what is 
brought down by the sewer /—We have. 


“ And that where thatdeposit now is before had been 
hard clean sand +~Yes. 


“ As aman of common sense have you any doubt what- 
soever that this sludge is attributable to this outfa]! 1— 
T have no doubt it is due to the Rathmines and Pem- 
broke outfall, but I should not like to be misunder- 
stood by the Committee. The pollution of the estuary 
and the slobland is due undoubtedly to all these sewers, 
Rathmines, city and Clontarf. You have got the liquid 
sewage flowing over that whole area. 

“Tt is quite true the city had been a great offender, 
and has brought sludge down to the Alexandra Basin ?— 
Yes. May I explain this chart to the Committee? This 
shows the strand at low water, the incoming tide flows 
over it, and brings whatever there is on to it. (The 
Witness explains the chart to the Committee.) 


“(Chairman.) Whereabouts is it that you consider 
you have to spend more than £265 in dredging out what 
has come down through the Rathmines and Pembroke 
sewers ?—Over that portion. 


“ Just north of the wall ?—That shallow piece there. 
“ Just north of the wall between, Poolbeg Lighthouse 


and Pigeon House Fort?—Yes, and between that and 
the channel.” 


““(Mr. Bushe.) My friends have suggested several - 


times that the foreshore is rather clean there, and does 
not show traces of sewage. What have you got to say 
to that ?—The foreshore is abnormally clean close to the 
wall, partly because it is a degrading foreshore due to 
the wash of the steamers, and to the westward of the 
outfall a curious replacement of the sand takes place— 
it is blown over from the White Bank. 


“That Poolbeg is a very low wall, is it not ?—Quite 
low, the White Bank is that bank standing out to the 
southward of the wall; it is degrading very fast, and a 
great deal of that sand is sand which is blown over by 
the wind. From that sand you can see fishermen drag- 
ging their salmon nets. 

“Has this thing about finding some fresh sand on the 
top in any way interfered with your conclusions as to 
the condition of the outfall 7—No, I think when you have 
60,000 people discharging their crude sewage into there 
it would be much better to be without it. 


“ And I have quoted your opinion that no scheme 
would satisfy your conditions unless it deals with the 
drainage of Rathmines and Pembroke ?—Yes. 


“ Are you still of that opinion ?—I am. 


“And, as you have said, your board are prepared to 
give up this money if it is done ?—Yes, that is provided 
for in the 64th Section.” 


Examination of witness continued by Colonel Harprna. 


15194. How does the sewage from Rathmines and 
Pembroke townships get into what is called on the map 
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Crab Lake Basin ?—They discharge their sewage within — 
the enclosed water in that basin. a 

13195. Their sewage is discharged within the enclosed 
water ?—Yes. er aa 

13196. You say the effect of your pumping arrange- ~ 
ment for your sewage will be to cause a constant stream. 
through your intercepting sewer, and prevent the sewer 
being banked up by the tide ?—Yes. 

13197. That you say is a very important feature /— 
Yes, for at present practically all our sewers are tide 
locked, and simply sewers of deposit. 


13198. The sewage has time to putrify in the sewer ?— 
Yes. . 


13199. And you think what is proposed would be a 
great advance on the present state of things ?—Yes, an 
it would be a very important change. ' 


13200. The area of the tanks you are providing neces- 
sarily involves some chemical precipitation ?—Yes. The 
space for tanks is limited, but the tanks are designed on — 
the most recent system. 


13201. But from their area you will be compelled to 
have either one or other assisted precipitation system ?— ~ 
Yes. : . 

13202. (Chairman.) You reckon. on an average three 
hours stay in the tanks?—The sewage will remain for | 
three hours before being cleaned out. 


13203. (Colonel Harding.) I understood that the 
average stay was eight hours?—No, that is the com- 
parative rest from one side to the other. 


13204. What is the normal flow of your sewage that 
goes to the works?—45,000,000 a day is the maximum 
wet weather flow in the 24 hours. 


13205. What will be the dry weather flow ?-2,460 
cubic feet, at the rate of maximum flow, and 9,000 
times that will’ be the number of gallons—about | 
22,000,000 gallons a day. : 

13206. What will be the total capacity of the tanks? | 
—They will hold 1,183,392 cubic feet or 7,584,566 | 


gallons. h 


13207. Therefore taking 7,000,000 as the capacity of - 
the tanks, they represent about one-third of the amount ~ 
of the normal flow ?—Yes, with 8 hours’ stay. 


13208. You don’t propose to use all the tanks at once? 
—No, we will use six at a time.. 

13209. To get adequate precipitation in tanks of that 
capacity you are bound to have some sort of chemical 
assistance P—Yes. 


13210. You don’t anticipate any difficulty from 
dissolved impurities in your effluent P—No. 


13211. (Dr. J. Burn Russell.) I see in the ordnance — 
map close to your outfall there is an oyster bed marked— ~ 
is that oyster bed still existing ?—There is no oyster bed 
there that I know of.» 


13212. There is another oyster bed marked nearer the 
Clontarf shore?—I know there was one there, but I 
think Sir Charles Cameron got that removed. I heard 
him say there is another there, and I am surprised at_ 
that for I did not know of it. There was one right 
opposite the outfall in former years. ‘ 


13213. Then at this moment there is a large main 
sewer from these townships discharging inside the 
breakwater in this bay ?—Yes, there is one on the south 
and another on the north. ; 

13214. But the one on the north will be absorbed 
by the new system ?—Yes. ) 

13215. But the other one will still go onP—Yes, but 
there was a recommendation by the Joint Committee 
of the Lords and Commons that their system should be 
joined with ours, and a joint board formed to deal with 
both. ; 

13216. (Mr. T. J. Stafford.) Do the Rathmines and 
Pembroke townships treat their sewage P—No. 

13217. Then it is crude sewage that is discharged 
there ?—Yes. 

13218. And it finds its way to Clontarf ?—Yes. 

13219. It follows the same line as your sewage P—Yes, 
and, strange to say, ours is to a great extent a deposit 
on the bottom of the river. 

13220-21. And their sewage will probably do very 
much the same thing P—Iwould say it would. 


q 
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Dr. W. E. Apunny, called; and Examined. 


15222. (Chairman.) You have already given us evi- 
dence in London on a totally different subject, and we 
want to know your experience and views as regards the 
Dublin sewage question—you have already sent in a 
memorandum on the pollution of the waters of the 
estuary of the Liffey, which is to be incorporated as 
part of your evidence?—Yes. (The following is the 
memorandum referred to) :— 


“MEMORANDUM on the Pollution of the Waters of the 
Estuary of the Liffey ; a study of sewage disposal. 


It is well known that practically the whole of the 
sewage of Dublin, which includes a population of about 
260,000 persons, is discharged in a crude state into the 
rivers Liffey and Tolka, immediately above the estuary ; 
and it has been found that all the heavier solid matters, 
and most of the lighter ones, are deposited along the 
beds of the portions of the rivers referred to, and 
along the upper reaches of the estuary itself. 


“Hence these portions of the two rivers may be re- 
garded for the purpose of practical study as constituting 
large mechanical subsidence tanks, in which the solids 
of the Dublin sewage are deposited, with the result that 
the waters of the estuary immediately below receive 
the liquid portions only of the Dublin sewage, and the 
distribution and polluting effect of those matters may 
be ascertained by careful chemical examination. 


“Tt must be noted that the lower portion of the 
estuary receives, in addition to the Dublin sewage, the 
drainage from the two townships of Rathmines and 
Pembroke, with an aggregate population of some 60,000 
people. The sewage from these townships is discharged 
during the first five hours of the ebb tide from a joint 
main drainage outfall, situated on the south side of the 
estuary, and about one mile above its mouth. The 


character of this sewage is quite exceptional in several 
particulars. As discharged from the outfall, it carries 
no road detritus or other heavy solid matters common 
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to town sewage, these being previously separated b _ 


means of catch-pits built within the main sewer systems. 
It may be described as pure domestic sewage very largely 
diluted with surface, subsoil, and brackish waters. 


“The analyses of 72 samples of both the bottom and 
surface waters of the estuary, together with the par- 
ticulars of a careful engineering investigation, have been 
recorded in a joint paper by Mr. W. K. Parry, M. Inst. 
C.E., and the writer, which was read and discussed 
before the Institution of Civil Engineers, London, in 
November last, and has since been published in the 
Proceedings of the Institution (Vol. 147, 1901-2, Part 1). 


“The samples were collected at different states of the 
tide, and at different tidal seasons, under different 
weather conditions, viz., calm and dry, calm and wet, 
and stormy. 


“The aeration method of analysis was employed in 
their examination. This method was described before 
the Commission by the writer, when giving evidence on 
& previous occasion. 


“As was to be anticipated, the waters of the estuary 
were found to be most polluted at low spring tides, when 
the volume of sea water lying in it is at a minimum. 
The distribution of the polluting matters, and the degree 
of pollution, at such times are well shown by the sub- 
joined table of results of analyses of samples collected 
under calm and dry weather conditions along the deep 
water channel, opposite the old Pigeon House Harbour 
and downwards, from both the surface and bottom at 
a depth of 14 feet. The samples were preserved for 
four to five days after collection out of contact with the 
air before analysis :— 





























Bottom Samples. Surface Samples. - 
i) ca ae 
O, in | O. in 
No. CO.. Np. per cent. of No. CO, Nz per cent. of 
Saturation. ) Saturation. 
Opposite the harbour -~— - 15 51°3 14:3 86°4 16 726 16°5 9-9 
1,122 yards below - i Z 8 51°4 14°3 91-9 9 62:1 15°5 60°7 
L900? GeMEdadaeits ei ro) - 13 51-0 14:3 93:3 14 560 | 14:8 89°6 














“Tt is quite evident from these figures that the pollu- 
tion by the Dublin sewage matters is practically con- 
fined to the surface waters of the estuary, the bottom 
waters being, at least along its less shallow portions, 
but very slightly affected. This is the more instructive 
and interesting when it is remembered that the old 
Pigeon House Harbour is some two miles below the 
outfalls of the principal Dublin sewers. 


“Tt is quite possible to approximately estimate the 


‘proportion of mixed river water and sewage to sea 


water in each sample from the total solids taking those 
of the river water and sewage at 50 parts, and those of 
the sea water at 3,655 parts, per 100,000 thus :— 





Bottom Samples. 





Surface Samples. 








Number of SiS Proportion of 
Sample. ope Potts. river water to sea water. 
15 3,098 hgh 
8 3,169 1: 6-4 
: 13 3,151 Les6 





Number of 
Sample. 


; Proportion of 
river water to sea water. 


Total Solids. 





16 929 erie | 
9 1,829 Lil 
14 2,602 1: 2-4 








“ Having thus found that the pollution of the estuary 
under the most unfavourable conditions is confined to 
the surface waters, and is in them well within the limits 
of fouling (see sample 16 in first table), it was not 
surprising to find that the pollution under the most 
favourable conditions—that is, at high water—is hardly 
appreciable. - Thus a sample collected opposite the 





harbour at high tide on a calm day showed a loss of 
aeration amounting to 2°1 per cent. 24 hours after it 
had been collected. 


“Much interest attaches to the condition of the - 
estuary waters at low water of neap tides, when the 
transport action of the tide is at a minimum, and when 
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it was believed a good deal of sewage remained within 
the estuary, and was carried on to the foreshore of 
Clontarf by the ensuing flood tide, especially when the 
wind was blowing from the south-east. 

“A careful examination of the waters at neap tides 
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was consequently made. The general results obtained 
are indicated by the particulars given in the following 
table. The samples were all collected from the surface 


and were kept for 10 to 12 days out of contact with the 


air before analysis :— 





























: Degree Ratio of 
] ry When Carbon | Nitro- | Total | p. 
ae é Where Collected. Collected. |Dioxide.) gen. ne olla Solids. pe Fiapsn 
Deep-water Channel, _ 
18 1,930 yards below Pigeon House Harbour - | At low water | 60°0 14.5 18°4 2,709 | 1: 2°9 
0 minutes . ; i 
28 1,450 ,, ” ” ” ” 7 pee 55 \ 58°7 14°4 22°5 2,826 1: 34 
Shallow Water, South of Deep-water Channel. 
17 1,930 yards below Pigeon House Harbour - a low water} 69:1 15'8 40°5 2,096 LAs Se oo 
| 70 minutes e : F : 
heh BS I. at Namur ata Nene aINe yt {| Otter |} 687 | 166 | 382 | 2001} 1,12 
Mouth of Harbour. . 
19 North side of channel - - - : Just at the 53°8 13°9 13°0 3,150 1 3.6) 
20 Mid-channel- - - - - - - turn of the 58°0 145 20°9 2,926 1: 4:0 
2) South side of channel - - . tide 54:5 ee 173 164 Lee ee 
23 North side of channel — - - - - ‘ . 53°4 13‘9 12°8 26 1. 8: 
95°] Mid-chunnel’. vase. geet ulithd ana 80 minutes 567 | 143 | ea") Qoo7l ae. ae 
26 | South side of channel \| 54-7 | 140 | 21-9 | 3913 | 1:73 
Outside Harbour. f 30 minutes | 
22 North side of channel - -4 after low 49°8 13°6 Hi) 3,402 1: 14:0 
| water J 
i {| 20 minutes . ; ‘ wae 
4 ‘ ys . maid Ye teed ee ipooee } 48°8 | 13:5 8-9 | 3,475 1 : 200 
Shallow Water, North of Channel. 

32* Opposite Pigeon House Harbour — - : Half flood 48°11 | 12°52 1°70 | 3,469 1 : 20°0 
Sart “at a m . Low water 51°9 12737 he eT 3,328 1: 10°0 
* These analyses figures are not quite comparable with the preceding ones, as they represent the condition of things at 

different tidal seasons—No. 32, those obtaining at half flood spring tide, and No. 33, those at low water average tide, 


and they were collected the year previously (1899). 
before analysis. 





No. 32 was kept 28 hours and No, 33 seven days after collection and 


(1) The analysis figures in this column indicate the per cent. loss of dissolved oxygen iu the samples, after keeping 
them for noted periods of time, the maximum quantity of oxygen which the samples could hold in solution in an 
unpolluted condition being taken as one-half that of the nitrogen they contained. 


“Tt will bé@ observed from the foregoing table that at 
low water of neap tides, under calm weather conditions, 
the tendency of the polluted water is to lie over on the 
south side of the Channel and not on the Clontarf side. 
Possibly the tendency would be*towards the Clontarf 
side with south-east winds; but even then it is evident 
that the pollution must be very slight, and must rapidly 
become inappreciable as the pure sea water from the 
bay flows in with the flood tide. 


“Tn very wet weather the estuary becomes discoloured 
and looks bad, especially at points where floating mat- 
ters accumulate. The discolouring matters, however, 
are due to finely-divided mineral substances, large quan- 


tities of which are discharged into the estuary through - 


the Dublin and townships’ sewers. 


“Having briefly indicated the distribution of the 
sewage matters through the estuary waters at low 
tides, it may be of interest to make a few remarks in 
explanation of how the sewage matters are finally dis- 
posed of. Are they lost in the great bulk of sea water 
in the estuary, remaining there and undergoing purifica- 
tion under the influence of bacterial fermentations and 
higher vegetable life? or are they transported out of the 
estuary by tidal action? or are both these actions at 
work to keep the estuary waters in the comparatively 
pure state in which they are, and to prevent the filth 
daily poured into them from gradually accumulating and 
fouling them? 

“Tt is doubtful, having regard to the analytical data 
obtained, whether much purification of the liquid 
sewage matters by bacterial action occurs\ within the 
estuary. By far the larger portion of them is un- 
doubtedly disposed of by transport by tidal action to 
the open sea, there to undergo slow but complete purifi- 
cation. 

“It is true the analyses show that a considerable 
quantity of liquid sewage matters remain within the 
estuary at low water, especially at neap tides; but they 
show equally clearly that in calm weather these are 
confined to the surface water, and in stormy weather 
become so enormously diluted as to be practically un- 
dletectable. 
the waters of the ensuing flood tides, and are carried 
yut to sea during the next ebb tide, so that so far as 
che liquid matters are concerned, the estuary is washed 


But in either case they become mixed with . 


out at every tide by pure sea water. That this is the 
case is due, of course, to the true tidal currents in 
Dublin Bay and the Liffey estuary; hence the absence of 
any tendency to the accumulation of liquid polluting 
matter in the estuary. 

“A valuable pratical lesson may, in the opinion of the 
writer, be learned from a study of the present condi- 
tion of the estuary. Owing to its configuration and to 
the tidal currents which obtain in it, it presents quite 
exceptional natural facilities for the disposal of very 
large volumes of sewage after the solid matters have 


been separated by the simplest possible treatment, viz., 


by mechanical subsidence and screening.” 


13223. You have had to do with the disposal of the 
Rathmines and Pembroke sewage *~—Yes, I was asked 
by the joint main drainage board for the Rathmines and 
Pembroke townships to thoroughly examine the condi- 
tion of the estuary waters, with the view of giving some 
explanation before the Parliamentary Committee, which 


took evidence on the Dublin Annexation Bill in 1900, as 
to the condition of the estuary waters, and as to what — 


became of the sewage coming from these townships after 

it entered the bay. . 
13224. You, therefore, examined the state of the water 

in the bay ?—Yes, I very carefully examined the state 


of the water in, the estuary from the Pigeon House — 


harbour to the mouth—that is, between the two light- 
houses of Poolbeg and the Bull: and for the purpose of 
getting pure sea water samples I had occasion to 
examine one or two samples from the bay. 


13225. When you speak of the estuary you mean — 


something outside what is shown on the map before us? 
—yYes, I mean further to the east than is shown on that 
map. 


13226. You notice where the Rathmines and Pem- | 


broke sewage is discharged on that map ?—Yees, I call it 
the Liffey estuary. 


15227, It is called the Crab Lake basin on the map— 
you invostigated the state of the water there ?—Yes. 


13228. And you found certain currents during ebb 
and flow tides?—Yes. At the commencement of the 
examination I made float experiments in conjunction 
with Mr. Parry, M.Inst.C.E., from the outfall of the 
sewage to the mouth of the harbour at the commence- 
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ment of the ebb tide. It was an average tide on a 
perfectly calm day, and we found our floats discharged 
out of the mouth of the harbour in about an hour and a 
quarter from the start. 


15229. During the ebbing tide?—Yes, during the 
commencement of the ebb tide. 


15250. What became of them subsequently They 
went into the bay towards Kingstown. 


15231. Did you watch them in the flowing tide ?— 
No we let them go. What 1 simply wanted to ..c was to 
form an estimate of the path of the sewage, and I 

collected samples in the path of these floats. My object 
was not so much to determine the currents as to collect 
samples in the path for analysis. 


13232. Did you not examine whether any of the floats 
returned to the Clontarf shore?—No, I took it for 
granted that they did, on the authority of the harbour 
engineer, Mr, Griffith, at low neap tides—that is, when 
the tidal action is most sluggish. I collected samples at 
the mouth of the estuary between the lighthouses, on a 
perfectly calm day, just at low water of a neap tide, 
end half an hour afterwards; I determined then 
the degree of pollution, and I found it was surprisingly 
small, and I obtained evidence which satisfied me that 
the pollution did not extend much below 7 feet below 
the surface, and that below that was pure sea water. I 
found that, in calm weather, the tendency of the 
polluted sewage was to lie over to the south, and along 
the south wall, while on the north side of the channel 
the water was fairly pure. That was during calm 
weather. The explanation, I think, is simple; there is 
a large surface of foreshore exposed at low neap tide 
on the north side, and but little on the south side, of 
the channel, and you have the current setting in from 
the north towards the south, which undoubtedly in calm 
weather drives the surface waters towards the south wall. 
Of course, with a south-easterly wind, there would be a 
tendency to drive it towards Clontarf. But, as a 
chemist, I would suggest that the appearance of the 
water looks worse than it is owing to the floating matters 
‘which, if the wind becomes prevalent in one direction, 
give a bad appearance. In flood times there is a very 
large amount of fine clay brought down from the town- 
ships and from the Dublin sewers. That subsides very 
slowly, and discolours the water very much, and that 
being driven up on the Clontarf shore has given rise to 
the suggestion that the crude sewage goes to Clontarf, 
but I don’t think an appreciable quantity of crude 
sewage goes to Clontarf. 


13233. What is the total depth of the channel ?—I 
think Mr. Griffith could best give that evidence. I 
have collected samples from the bottom at low spring 
tides, and I found it about 14 or 15 feet. 


15254. How much of that do you reckon to be salt 
water 7—It was an exceptionally low spring tide, and 
there was hardly any water except in the deep water 
channel, and starting opposite the Pigeon House har- 
bour, where the Corporation precipitation tanks are 
being built, I found that in the bottom water samples 
the ratio of river water to sea water was 1 to 5, 1,122 
yards lower down, and still in the deep water channel 
the ratio as 1 to 6°4, and 1,870 yards below it was 1 
to 6, but probably the difference is due to experimental 
error. 


15235. Then the-top layer was salt water ?—At the 
surface immediately opposite the Pigeon House harbour 
the relation was as 3 to 1, and 1,122 yards lower down it 
was as 1 toe 1, and 1870 yards lower down still it was as 
1 to 2-4. 


15236. So that the fresh water current runs over the 
salt water current ?—Yes. 


13237. Is the salt water running in, and the fresh 
water running out at the same time? I think at the 
commencement of the flood tide you have an under cur- 
Tent of pure sea water coming in, and the fresh water 
flowing down over it. I believe that has been the 
experience in the Severn. 


13238. Then your contention is that if the sewage is 
allowed to escape at the beginning of the ebb tide it 
gets carried right through the mouth of the harbour, 
and gets diluted with sea water, and that what returns 
is not worth speaking of ?—Yes, and you can see it for 
yourselves. Even at the most unfavourable conditions 
I have never found even the surface water fouled—what 
is there still retains some aeration, and the object 
lesson of that is simple. If the solid matters had not 
been allowed to deposit in the Liffey and the 
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Tolka the problem would be solved, and still better 
when the Corporation works allow the effluent to be 
discharged at the Pigeon House harbour, and not 
higher up. The only disagreement I have with the 
Corporation works is that I think they should not dis- 
charge at all states of the tide. I think if they in- 
creased their tank capacity and adopted the septic tank 
type of tank, and discharged at ebb tide only, they 
would have the river quite pure, and the estuary purer 
than at present, and they would have very much less 
difficulty with the sludge. 

13239. You don’t treat the sludge from the Rath- 
mines and Pembroke sewage ?—It is a very peculiar kind 
of sewage, it is not treated but it is not ordinary sewage ; 
it is purely domestic sewage, largely diluted with 
water—subsoil water—and there is no heavy detritus 
carried down; at least I have not been able to find any. 
Whatever solids are discharged are light, flocculent stuff, 
due to domestic sewage. 


13240. Do they adopt any plan to catch the detritus ? 
—They have a system of catch pits which were built at 
the instance of the Port and Docks Board, but these 
catch pits are not things which modern engineers regard 
with favour at the present time, but so far as stopping 
mud bank forming material they have proved extremely 
successful. If the Commission are going to visit the 
estuary I would suggest that they should examine it 
at low water. The outfall of the Rathmines and 
Pembroke system has been: at work for over 20 years, 
and they will see—unless something extraordinary has 
happened since I was there—that there are none of the 
permanent deposits of sewage such as characterise an 
ordinary town outfall. The only objection I can offer 
to the outfall of the townships is that the sewage is not 
sufficiently screened ; a lot of floating matter now gets 
into the estuary from it which might be prevented. 


13241. Which floats over to Clontarf ?—Yes, it floats 
anywhere, and it leaves an amount of deposit on the 
stretch of sand adjoining the outfall, and exposed at 
low water, which looks bad; with a north-west or north- 
east wind it is very noticeable. 


13242. I understand you to say there is a considerable 
quantity of nitrates in the sewage from Pembroke and 
Rathmines ?—Yes. 


13243. Have these districts been inhabited for a long 
time ?—Yes, I think so. There is no doubt the subsoil 
is enormously polluted. Evidently in the pumping the 
pumps draw in a lot of subsoil water. 


15244. That has been subject to former pollution ?— 
Yes. 


12245. But that wil have a considerable purifying 
power ?—Yes, undoubtedly. 


13246. Then your suggestion is that a satisfactory 
way of disposing of sewage is to merely settle it, and 
then run off the clear effluent at the beginning of the 
ebb tide?—Yes, I think that is the plain lesson 
taught, not only in the Rathmines and Pembroke out- 
fall, but in the case of Dublin itself. 


15247. Have you any views you wish to put before us 
regarding the disposal of the sludge produced at the 
outfall ?—I cannot say I have, but I think if properly 
treated it could be safely used for the reclamation of 


land. 


15248. (Colonel Harding.) I gather from what you have 
told us that what you consider the innocuous character 
of the Rathmines and Pembroke sewage is due to the 
withdrawal of the suspended matter in these catchpits ? 
—Exactly. 


15249. Can you give us any idea of the volume of 
matter abstracted by them ?—TI am sorry I am not in a 
position to answer the question. 


13250. Are the results published P—Yes, they are given 
in the paper published by Mr. Parry and myself, and 
already referred in my memorandum, 

15251. You speak of screening taking place?—No, it 
is the absence of it that I complain of, 


16252. You think it is not sufficient ?—It is quite in- 
sufficient. 


15255. You consider that the sewage from these town- 
ships, in order to be innocuous, should ‘have withdrawn 
from it the greater part of the suspended solids ?—Yes, 
but it is more a sentimental point than a reality, because 
the suspended or rather floating matters, that I think 
are an eyesore, are. not so much sewage as paper, corks, 
matches, etc., which when accumulated near the outfall 
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>y a prevalent wind look bad, and it is unnecessary, 
yecause by moderate screening they could be stopped. 


13254. Is there a proposal in connection with the sew- 
age of these townships to screen the sewage?—l dou't 
know; I have no official connection with the townsiips. 


13255. Where does the present outfall from these town- 
ships go into the bay ?—It is half way down between the 
Pigeon House Harbour and the mouth. 


13256. As to the condition of the Liffey itself, there 
has been a good deal of complaint as to bad smells ?— 
Yes, certainly. 

13257. Do you attribute that to any extent to the fact 
that the sewage is kept banked up in the sewers and is 
then discharged in a partly putrefying condition; I am 
referring, of course, to the river Liffey itself ?—I think 
it is more due to the sludge banks all along the Liffey 
bed and also along the Tolka. 

13258. You don’t think the backing up of the sewage 
helps to increase that state of things ?—Undoubtedly it 
must add to it. I find it most offensive at low water, 
especially on a sunny day. 

13259. But that would be avoided if all the sewage was 
carried to the proposed outfall ?—Yes, 


12260. And you anticipate that the condition of the 
river will be enormously improved ?—Yes; I agree with 
the Corporation works up to the point of treatment. I 
don’t think treatment is necessary. 

13261. You think that bringing the solids to the out- 
fall, and having settlement tanks there, is the proper 
method, but that does not seem to apply to the outfall 
from these two townships ?—But the heavier matters are 
already abstracted ‘by the catchpits, and there only re- 
main some other matters which could be separated by 
‘screening ; the rest, I think, does no harm, and I think 
you will find that to be the case when inspecting the 
neighbourhood of the outfall at low water. 


13262. If there was a development of the population 
or the establishment of manufactures in these townships 
you would consider that some process of settlement 
should be carried out with regard to the sewage from 
these townships in the same way as with the sewage from 
the city 7—I hesitate to agree with the precipitation with 
lime, for I am very doubtful about its efficacy as applied 
in the manner described by Mr. Harty. The Dublin 
water is very soft, and I doubt whether there will be 
much result from lime treatment, and even then they 
would not have separated all the solid matter by their 
method, and they would probably leave in their effluent 
-as much solid matter in bulk as now comes down from 
the Rathmines and Pembroke townships. 


13263. You mean suspended solids?—Yes. So that 
if any condition of things arises which would compel the 
Rathmines and Pembroke people to clarify their sewage, 
then the Corporation must adopt a very much more effi- 
eient system than they propose to adopt. 

13264. Have you any opinion about the advisability of 
adopting the simple septic settlement plan ?—From what 
I have seen of septic tank work I believe if tanks of that 
type were relied on by the Corporation they would get 
a sufficiently good effluent to discharge during the first 
four or five hours of the ebb tide. 

13265. And they would then have a much less quan- 
tity of sludge to dispose of ?—Yes. 

15266. Is the space available at the Pigeon House fort 
sufficiently large to permit of that being done?—That I 
am not able to say. , 


15267. The taxks as proposed appear to cover most 
part of the area, but in principle you are disposed to 
think that septic settlement would be more effective than 
lime precipitation for this particular sewage ?—I think so. 

13268. (Mr. T. J. Stafford.) Were your float experi- 
ments of an elaborate nature?—No; they were simply 
‘made to determine the path of the sewage as it passed 
out of the outfall of the township system to the mouth 
of. the harbour. — 


15269. Because they don’t seem to agree with Mr. 
-Harty’s float experiments ?—I would suggest that that 
should be left entirely to Mr. Griffith, for he has gone 
very. fully into. it. I believe the time Mr. Griffith found 
.the floats showed a great tendency. to return to the har- 
bour was at neap tides, and that was the reason, as I 
have stated, I paid special attention at neap tides to 
the condition of the estuary water, and in the 
memorandum I kaye handed in I have given data 
“to show that at neap tides the water is nowhere 
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anything like seriously polluted. There is wun- 
doubtedly a good deal of sewage lying in the 
estuary, but I have given evidence to show that x is nos 
sufficient to go anywhere near fouling the surface water ;, 


‘it affects very slightly the water at a depth below 7 feet, 


and it is all cleared out at the ensuing flood and ebb 
tides. 

15270. If things like corks and matches are blown 
on to the Clontarf side, is it not hkely that portions 
of the solid matter and sewage itself would also find 
its way over there?—As a matter of fact there 1s very 
little suspended maiter in the nature of sewage solids. 


15271. But there is a tendency to go in that direction ? 
—Undoubtedly, and the floating matters that go to Clon- 
tarf shore after two or three days of south-easterly wind 
give the whole shore an extremely bad appearance, 


15272. That is the prevailing wind?—That is, and 
therefore these matters should be excluded. 


15275. You don’t think the sewage matter would be 
likely to follow the same counse as the floating objects 
like corks and matches ’—There is, not sufficient of it, I 
think, to do any harm ; I have not detected much solid: 
matter in the Dublin sewage. 


13274. But the tendency would be in that direction ?— 
If it were there, certainly. 

15275. Would you not advise the Rathmines and Pem- 
broke Board to adopt a system of septic settlement such 
as you advise the Dublin Corporation to adopt ?—I think 
it would be an improvement certainly, but I would point 
out that the objection to solid matters if they exist being 
blown in by the prevailing wind might be urged very 
seriously against the proposal of the Corporation to dis- 
charge their sludge at the Bailey on the other side of 
Howth, because with a north-east wind any floating 
matter will certainly be blown along the shore at Monks- 
town and Kingstown. : 


13276. How far is the Bailey from Kingstown ?—A bout 
seven miles. 


15277. And you think it will find its way back so far? 
—TI have seen it occur. I have seen the contents of the 
Eblana barge on the shore there after two or three days 
of an easterly wind. 

15278. But the heavy sludge matter would sink where 
it was discharged /—Yes, but that is only the road detri- 
tus. It is the floating matters that are carried about. 

13279. But you don’t think that sewage matter dis- 
charged into that enormous volume of water will find its 
way back to Kingstown in any shape which would be 
objectionable ?—I agree with you that anything broken 
up and discharged so far away would be so diluted that 
it need not be considered. 

15280. (Chairman.) And such matters as corks merely 
make the shore look ugly ?—Yes. “" 

15281. (Mr. T. J. Stafford.) Is it of importance when 
you have the sludge discharged at such a distance out at 
sea ?—I am talking from the appearance point of view; 
it is unsightly, and I think you must approach the ques- 
tion of the disposal of sewage at a seaside resort with 
very different ideas from those with which you might 
regard a place with a sea border like the South Wall, 
the Dublin estuary. 

13282. But I take it you rather agree that both the 
Rathmines and Pembroke Board and the Dublin Corpora- 
tion should adopt some system of septic settlement for — 
their sewage where they propose now to discharge it 7— 
Yes, I quite agree in that. 


15283. And that they should discharge at ebb tide 
only ?—Yes, 

15284. Could they do that?—Well, undoubtedly the 
Rathmines and Pembroke people could do it. 

13285. There is sufficient room on the South Wall for 
the purpose ?—I think so; they could get space enough 


135286. (Mr. Spencer Harty, O.E.) Mustn’t the sew- 
age become deposited for the time. being >—Better not 
get into that, 

13287. (Dr. J. Burn Russell.) What is the character 
of the population of these two townships—isn’t the dis- 
trict a fashionable one?—Yes, they are very thriving 
districts, and have large residential populations. 


15288. I ask that in reference to an answer you gave 


. some time ago—how has the pollution of the subsoil 


water arisen in a district of that character ?—I have not 
sought an explanation of that. 
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. 13289. There is nothing usually in a fashionable dis- 
ee. to cause subsoil pollution ?—I can only speak of the 
act. 


16290. (Mr. T. J. Stafford.) Portion of the Rath- 
mines district has a poor class population 7—Yes. 


15291. (Dr. J. Burn Russell.) You cannot explain 
the subsoil pollution on any of the ordinary theories that 
I can see ?—Except that the sewers are leaking. 


135292. It is admitted, however, as a fact that the sub- 
sek is polluted ?—Yes, I don’t think anyone will deny 
that. 


13293. Who can tell us about the size of these catch- 
pits and the quantity of material taken out of them ?-— 
The officers of the Main Drainage Board’ of the two 
townships would be the proper persons to give the in- 
formation. 


13294. It results in the production of a large quantity 
of more or less offensive sludge in a thickly inhabited 
area?—Yes. The catch-pit system is not a.system I am 
at all intent on defending; in fact, I can say nothing 
whatever about the main drainage system of the town- 
ships—I am simply concerned with the disposal of their 
sewage. 


13295. (Chairman.) There is one thing as to which 


Mr. 


13300. (Chairman.) You wish to put in a paper on 
the utilisation of sewage sludge ?—Yes. 


- 15501. Have you anything you wish to add to it?— 
~No, { think you will find everything necessary in it, 
and 1 especially draw attention to Sir Charles Cameron’s 
remarks on the paper. He was present at the reading 
of the paper and the subsequent discussion on it. 


13302. Then you think it would be desirble to re- 
print the discussion also ?—Yes, but that is a matter for 
the Commission. 


13503. You think it contains valuable matter P—I 
think it does. 


The following paper and discussion on it were then 
given in evidence by the witness : — 

The problem besetting every engineer dealing with 
sewage drainage, is how, when he has collected the 
sewage, he is going to get rid of the solids contained 
therein. This is comparatively an easy matter in the 
case of small towns situated on the seashore, but be- 
comes more perplexing in accordance with the increased 
size of the town or city which has to be dealt with, as, 
in the case of large deposits being sent out with the 
tide, there is always the danger, almost the certainty, 
of such deposits being swept back to a large extent, 
and re-deposited on the foreshore, there to become a 
nuisance and a danger, to say nothing of being. a waste 
of valuable material. Then, as we go further inland the 
problem becomes more pressing ; for, you must either 
pollute your rivers (again losing matter of value), or 
you must treat it as a manure, and sell the sludge or 
cake to the farmers, or else utilise it on sewage farms. 
Both these latter alternatives have their respective 
values, and also their striking disadvantages ; in the 
former case the value of the sludge to the farmer, de- 
pends largely upon the form of precipitant employed 
at the settling tanks; and even then, if suitable for 
their particular crops, they object to sending their 
horses and carts to draw with each load more water than 
manure; and again, owing to presznce of such precipi- 
tation material as is most- usually employed in the 
tanks, the full decomposition of the constituents of the 
sludge is delayed after being spread over the land ; 
and, as a consequence, the best results are not obtained 
for the farmer as speedily as he can obtain them from 
artificial or natural manures. The question of sewerage 
farms is one which I do not feel myself inclined to enter 
into, but I understand that to be effective the area 
must be great, so as to get the acme of efficiency, and 
the sludge should be dug in, and the ground left fallow 
for three years to obtain the best results; consequently, 
in any vp-to-date sewerage farm, you could only have 
one-third of it under cultivation at any one period ; 
but, there is a much graver aspect of the sewerage farm 
system, and that is, the indestructibility of disease germs 
by the ordinary methods of precipitation employed at 
depositing stations, and the absorption of such germs 
into the cellular tissues of the vegetables grown on such 
farms, and their transference in the course of their use 
to the human body, and the resultant spread of such 
diseases as typhoid, etc. This alone should lead us to 
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you can perhaps enlighten us—in Beifast the water is 
extremely full of lime?—I am not quite certain about 
that, and I cannot speak from personal knowledge 
about. it, ; 

13296. As regards the growth of this ulva, is it con- 
ceivable that by increasing the amount of lime in the 
sewage, by any lime treatment, the growth of the ulva 
might be helped ?—There can ‘be no doubt the condition 
of the water in the estuary at present is quite favour- 
able to the growth of that seaweed, and on Clontarf 
shore you will find a remarkable growth of it. 


13297. (Colonel Harding.) Do you think the growth 
would be encouraged by the dissolved organic matter in 
settled sewage ?—Dr. Letts, who has given a good deal of 
attention to that subject, has published results of his 
investigations which go to show that it is the oxydised 
sewage, chiefly the ammonia compound, which encourages 
the growth of the ulva. 


13298. That would be contained in the settled 
effluent }—-I. doubt whether a merely settled effluent 
would be favourable to the growth of ulva. J think it 
would require oxydisation first. 


13299. Then you don’t fear any extra’ growth of the 
ulva from a settled sewage system ?—No. 


Marmapvuke F. Porcert, M.Inst. C.E., Examined. 


do all we could to utilise in some other way the valuable 
asset that every community produces, which many throw 
away, others misapply, and all would like to recover. 
But the question is, how to do this efficiently and 
economically ; how to produce value where at present 
we have loss anddanger. These were the questions that 
presented themselves to my mind some years ago, and 
to which I endeavoured to get a satisfactory answer. 
I knew that many workers before me had gone into the 
same field, and retired, baffled and disheartened. In 
the course of my investigations I came to the conclusion 
that in place of looking for, and dealing with, a single 
resultant of the quartette that may be derived from the 
sludge deposit, the only thing for an economical work- 
ing would be to obtain all four (main) products, and 
that, if possible, at a single operation. Leaving out 
my earlier efforts I will endeavour to give a succinct 
account of my ideas and experiments dealing with the 
deposit from. the time it is filter-pressed and delivered 
at the works. 


My object is the distillation of the filter-pressed- 
sewage obtained from any sewage disposal works where 
the use of filter-presses is adopted, and, assuming the 
cakes of sewage can be obtained first hand, and in such 
a condition as to bear transit, then the process has for 
its ultimate object the production of oil, ammonia {as 
ammonia-water), and a solid residue which is to be con- 
vered into cement—for which purpose it is admirably 
fitted, especially where lime has been used as a pre- 
vipitunt im the separation of the sewage into sludge 
and effluent, as is the case in London. 


The London sludge contains :— 


Moisture - - 58:06 Nitrogen calculated 
Organic matter - 16°69; as amm. sulphate °87 
Mineral matter - 25°25) per cent. wet cake. 


The mineral matter contains :— 


Carbonate of lime - 3 - - - - 7°94. 
Free lime - : = = - : =) 24h 
Silica = = : 2 = - = - 8°08 
Oxide of iron - = : - ‘97 
Alumina - - - = - - - 3°39 
Phosphoric acid —- - - - - - 65 


From mere inspection of the above results it will be 
seen at once that by simple drying of the sludge it 
would give a body capabie on distillation of yielding 
very large amounts of ammonia, and also an oil, which 
would be of value as a carburetting material in the 
manufacture of gas. Experiments were first made on 
a small scale in the laboratory with pressed sludge ob- 
tained ia London, and very promising results were 
obtained ; tnen an ordinary gas retort was tried, with 
inferior results both as regards the yield of oil and 
ammonia, and it was also conclusively shown that the 
vertical position of the retort was the proner one if 
the largest yield was to be obtained, and also that the 
sewage must be distilled in a retort capable of giving 
two different temperatures (or preferably four), one (the 
lower) at which the elements present in the material 
chemically combined to form the oil vepour, and another 
at which the nitrogen (still present as such in the spent 
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shale) was burned,so to speak, in an atmosphere of steam 
and converted into ammonia by the aid of the caustic 
lime produced in the operation. With these facts in 
view a sinall experimental retort was set up at Barking 
and tried by producer gas—and from this small and 
very imperfect apparatus considerable experience was 
obtained and oi] and ammonia sulphate produced. It 
was shown that external heating of the retort was of no 
value if a high percentage of ammonia was to be ob- 
tained, and therefore a retort on the principle of the 
Young and Bilbey is the most suitable for the purpose. 
The oil obtained from the sewage would be of value for 
either burning or converting into gas. The residue 
coming from the retort was a valuable body, and could 
be converted into a very fair cement worth at least 10s. 
per ton. A very large large proportion of a non-lumi- 
nant gas was produced during the distillation, which 
could either be turnel into the retort benches or used 
as fuel to dry the cakes of sludge before they were dis- 
tilled. The method of distillation to be adopted would 
be on very much the same plan as that used in Scotch 
shale works, ebcept, that before the sewage could be 
distilled 1t must be dried, and this would be done by 
the waste gases arising from the retorts, and by carry- 
ing the hot gas flues under floors on which the cakes 
of sewage were placed. With this exception the process 
would be identical with the shale distillation ; oil, gas, 
and ammonia water being produced and condensed in 
suitable receivers, and afterwards separated, and the 
ammonia obtained in the form of sulphate, and the 
great factor in the production of oil from shale is the 
number of pounds of sulphate which is obtainable from 
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the ton distilled. This in Scotland may be taken as 
between 25 and 37 lbs. per ton (the highest average). 


Appended is a copy of the balance-sheet of an oil 
works using Henderson’s retorts, and from that the 
following figures have been obtained :— 


1. The yield of crude oil per ton of shale is about 
37 gallons. 


2. The yield of ammonia sulphate is about 18lbs. 
3. The cost of mining and obtaining the shale is 4s. 


4. The cost of distilling and producing the oil is 4s. 
per ton of shale. 


5. That by far the largest profit in the manufacture is 
obtained from the production of the ammonia sulphate. 


Now it is evident that if the compressed sewage can 
be obtained from the sewage works for the simple cost 
of transit, or at a nominal cost, or utilised by the 
authorities on the spot, and that by distillation it can 
be made to yield a high percentage of ammonia, and 
also give oil, and a valuable residue in the form of a 
cement, then a very valuable return will be made by 
treating such material. 


From the results of a great number of experiments 
made, both in the laboratory and on a larger scale, it 
has been proved that on the average about 9 to 10 gallons 
of oil would be obtained, and from 57 to 65lbs. of sul- 
phate of ammonia; in some cases over 100lbs. to the 
ton was obtained. 


The following are the results :— 

















| 


Wet Cake from | Ammonia Sulphate. Residue. Oil per ton. Water. 

| mi 
(ross Ness” - - - - - | 57°56 lbs. per ton - - | 39-00 per cent. - | 7 to 11 gallons - | 54°1lu 
Lleyton - - - - - - | 59°80 _,, Ee ee - | 68°40 a: - | Oto 10s . 5 - - 52-00 
\imbledon - - - . +1 65°63. ,, hid ek - | 56°00 3 - | 5 Be - - 51:00 





In carrying out these experiments I found that it is 
necessary that the cake should be nearly dry (not con- 
taining more than 15 per cent. of water), befcre it enters 
the retort, and for this purpose the waste heat from the 
retorts would be economised, and also the gas evolved 
during the distillation ; even if extraneous heat had 
to be applied the cost thereof would not equal the cost 
of mining the shale, which amounts to 4s, per 
ton, and therefore, if we obtain from the sewage 
products which are as valuable as those obtained from 
the ton of shale, the process still remains on a remunera- 
tive basis. 


The oil obtained is neither so large in quantity nor so 
good in quality as crude shale oil, and would not be 
worth more than 13d. per gallon, for carburetting pur- 
poses, but the yield of ammonia would be nearly double 
that obtained from shale, whilst the residue when ground 
would certainly be valuable as a cheap cement and 
quite good for the purpose of making concrete. 


The yield of one ton of sewage cake containing say 15 
per cent. of water would be roughly as follows :— 





Studs 
20 gallons crude oil at 14d. per gallon TLDS 16 
80 Ibs. ammonia sulphate at 1}d. perlb. - 10 — 
10 ewt. of residue suitable for cement =) OAD bias 
17,46 


The cost of obtaining the above would approximately 
be as follows :— 


Drying 2 tons of sewage cake, say Qs. 
per ton for coal used in addition 
to the waste heat derived from retorts 4 0 


Air drying would reduce this to 6d. 
Cost of distilling and producing the 





crude oil and ammonia~- " - 4 6 
Cost of crystallising the sulphate of 
ammonia, and cost of sujphurie acid 
recessary  - - - 7- - oe 1.6 
cp By 1) 





The amount of ammonia is taken at much less than 
that really obtained from the process, even when work- 
ing with a very imperfect apparatus, and the value of 





the residue is certainly taken at a very low figure. 
The proper method of really testing the process would 
be to erect a bench of say 10 Young and Bilbey’s retorts, 
capable of passing about 30 cwts. or 2 tons of shale in 
24 hours each. With sewage very possibly a little 
more might be got through. 


The cost of these may be taken at from £55 to £65 
each, and there is no doubt that by the use of these 
retorts a much higher yield of ammonia would be 
obtained. 


Following up my own experiments I had a consign- 
ment of pressed cake sent from Glasgow to a large. 
shale oil works, where by the courtesy of the heads 
of the works they carried out a distillation for some of 
the pressed-cake in their experimental works, with 
most satisfactory results, as you can see from the return 
they certified to me from their tests. The results they 
got were as follow, from the cake as received :— 


Moisture - - - <b s - 71-335 
Organic matter - - - - 10-210 
Ash - - - - = = = 18°455 

100-000 





On distillation in experimental retort, in presence 
of steam, the following yields were obtained :— 


i 


Original Dried 
Sample. Sample. 
Oil (lbs. per ton) - - 11°779 41-094 
Sulphate of ammonia (free) 
(lbs. per ton) - - - 19-884 69°367 
Total (Ibs. per ton) - - 24-486 85°421 


It will be observed these figures are not mine, but 
those from a flourishing industry which makes the 
greater portion of their money out of the sulphate of 
ammonia produced ; and in their experiments in an 
unsuitable retort, adapted for the distillation of shale, 
they succeeded in getting some fifty pounds of sul- 
phate of ammonia per ton more out of the sewage con- 
tents than with shale ; this does not take any account 
of either the gas, some 4,000 cubic feet per ton of cake 
produced, nor yet the oil or the residue of the combus- 


‘tion which, properly treated in the retort, yields a 


valuable resultant in the form of a cement. In deal- 
ing with the sewage on a large scale, I should propose 
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that the retorts be set up in benches in a manner similar 
to a shale works, only differing slightly in construction 
io allow of the spent residue being drawn from time 
to time, the gas could be used for firing fresh charges, 
and also the boilers necessary to produce steam for 
injection into the retorts, for the purpose of procuring 
the largest yield of ammonia. The oil is so small in 
quantity and so valueless in price that its principal 
use would be for carburetting a certain proportion of 
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the ria obtler gas for the purpose of illuminating the 
works. 

The few words I have said are not put forward other 
than as a record of experiments carried out with a fair 
amount of success, and now offered with a view of 
getting the opinions of those more able than the author, 
and to draw attention to a most valuable matter of 
utilisation, and which at present is either a danger 
and a nuisance, or is thrown away. 


CosT oF DISTILLING ONE TON OF SHALE, AND PRODUCTS DERIVED THEREFROM. 





Lion wo Sas Gi 
To total cost of getting 69,808 tons of shale 
equal to 4s. perton — - - - = 18,994.<'-505 | 
» Sulphuric acid required equal to 6s. 5d. 
per ton - - - - - - 1,945 - - 
» Coal, ls. 3d. per ton - 4 a ? aad EB a ne 
» General repairs, 4s. 5d. per ton =" =) 4,394 - - 
», Wages, ls. 8d. perton- - - - - 6,906 -— —- 
, Expenditure on horse labour, &c., ex- 
penses, commission to managers and 
clerks, salaries, &c. Taxes and surface 
damages, 4s. 5d. per ton - - Be oS 


8s. 24d. perton - - - £. 28,884 -~ - 





Mr. James Dillon said they were very much obliged 
0 the author for having taken the trouble of bringing 
his subject before the institution. If the paper and 
the figures put forward were found to be accurate, it 
would be a matter of the greatest importance to 
ngineers. If it was found to be a successful way of 
lealing with sewage sludge it would alter the whole 
seharacter and reduce the cost of sewage works, inas- 
nuch as if they could use the sludge profitably then 
they would be able to do away with all those costly 
works which they have had to adopt in order to try, 
sven at a loss, to get rid of the sludge to consumers 
or the cultivation of their lands. He had visited a 
jarge number of sewage farms in different parts of 
England, and in most of them, whether large or small, 
1e found they had great difficulty in getting rid of the 
sludge. In the Birmingham sewage farms they had 
cept on adding to the farms, and still had not enough 
and, and they were now taking steps to adopt some 
ther system of dealing with the sludge. They had 
ound the quantity of sludge was so great that if all 
ised it would injuriously affect the productive powers 
f the land, and there were other objections in addition 
0 the great cost. 


Manchester was in the same way. They had tried 
lifferent methods from time to time, and spent 
normous sums of money, and they had pbecome dis- 
1eartened at the results. They were now considering 
he septic treatment, but the Local Government Board 
in England) were not quite satisfied with this method, 
inless largely aided by land filtration to preserve the 
‘iver waters from sewage pollution, thus adding con- 
siderably to the enormous cost of works of this descrip- 
‘on. 


If the methods mentioned by the author were adopted 
+ would help them very considerably out of their diffi- 
sulty. 

Coming nearer home, to their own city, the Cor- 
oration were now expending enormous sums of money 
n building a main drainage system, and they intended 
10 bring the sewage down to somewhere near the 
Pigeon House, where it would be del‘vered into tanks, 
to be pumped from them into ships and brought out 
0 the sea. These tanks would have to be very large and 
-ostly, and they would have to be emptied at all times 
of the year. This would be very expensive and trouble- 
some, especially during the winter, requiring powerful 
steamboats or tugs. Other towns had tried different 
methods of delivering sewage into the sea, and where 
-here was a tidal current flowing in the right direction 
sut to sea and away from the shore, it had turned out 
1 great success. But if the facts and methods men- 
‘ioned by the author were correct we were undoubtedly 
leliverine a certain amount of gold into the sea from 
whence it could not be recovered. He thought the 
Sorporation ought to give a trial to the methods re- 
ferred to in the paper with a view to see if they could 





Levi g. tek. 
By Price of 2,555,680 galls. of oil produced 
from 69,808 tons of shale (or 36°60 galls. 
per ton) - - - - - . - 28,842 - = 
», Price of 11,179 ewts. of ammonia sulphate, 
13s. 1ld. per ewt. - - - - - 7,801 - — 
» Price of 80,661 galls. naphtha - - - 458 - - 


£. 37,101 - - 





The profit derived under each head may be 
held to be as follows :— 


Prices received. Cost. Profit. 
Oil - . - £.28,843 £.25,268 £.3,576 
Ammonia sulphate - 7,801 3,188 4,612 
Naphtha - - - 458 311 146 


not reduce the enormous cost of dealing with the 
sewage in the way originally intended for the City of 
Dublin and the surrounding districts. 


Sir Charles Cameron said the subject which the 
author had brought before the institution was at all 
events to be regarded as a very important one. Quite 
apart from the particular scheme for disposing of sludge 
which the author had dealt with, they knew it was a 
matter of great importance to be able to deal economi- 
cally with immense quantities of semi-solid matter 
which were produced in the case of treatment by precipj- 
tation or subsidence of the sewage of a large city like 
Dublin with its 300,000 people. There was no doubt 
when the sludge which was produced had to be conveyed 
out to sea there was no return value whatever from the 
labour bestowed upon the disposal of the sludge. The 
country was not enriched by the production of any one 
article. They had no material for making cement. They 
had no material for the manuring of their fields. But 
if they treated the sludge in such a way as suggested in 
the paper they would get something out of it which 
would be of value. There might be an increase of ex- 
penditure in comparison. to the cost of bringing it ont 
to sea, but still there would be the gain to the country, 
for they would have something to put into their fields, 
and something to use in their industries. 


He thought that was the idea that the author had 
in taking up this question. The matter became more 
important in the case of inland towns. He had always 
held in the case of Dublin all they had to do was to 
send a clear liquid out into the bay, no matter how 
much dissolved organic matter it might contain. But 
that was not the case in dealing with such large towns 
as Birmingham, where the sewage should be properly 
treated so as to convert it into liquid without having a 
large quantity of dissolved matter which would very 
often prove offensive by undergoing secondary fermenta- 
tion. In dealing with this question, whether in towns 
on the sea coast or in inland towns, there would be large 
quantities of matter precipitated, and the author had 
said a great deal with regard to the proper way of treat- 
ing that sludge. There was a great disadvantage in 
carrying it out to the sea. Anyone who had made a 
voyage on the Corporation barge “ Eblana” would tell 
them how unpleasant it was. They had the same un- 
pleasantness in Liverpool with their barges. There was 
a proposal that the sludge should be used for reclaiming 
the foreshores along the south side of the Pigeon House 
wall! That part of the foreshore is anything but salu- 
brious. He was inclined to think there was a good deal 
in the paper, but he was not going to say how the cal- 
culations would work out in actual practice; but he 
thought it would be worth while to give a trial to the 
process. It was not necessary that a great expenditure 
should be incurred in doing so. 
any large expensive plant for testing whether this was an 
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economical process or not. He thought it would be 
worth while in the case of Dublin to see what products 
could be obtained per ton of sludge, and to see whether it 
would be more economical to adopt the author’s pro- 
posals than to convey the sludge out to sea. With 
regard to the sulphate of ammonia, he thought the 
author had not exaggerated the value of the ammonia 
produced. At the present time it would be worth more 
like 6d. per lb. He agreed with the author that the 
value of the oil produced would not be very much. He 
considered it could only be used to burn in the furnace. 
The really substantial product would be the ammonia. 
They had to consider whether the sulphuric acid would 
be purchased. A large portion of the profit in making 
artificial manures was derived from the manufacture of 
the sulphuric acid, and if the sludge manufacture was 
on a large scale it would be desirable to have the sul- 
phuric acid manufactured, but if that was not con- 
venient the sulphuric acid could be purchased. 


The subject of the paper was a very important one, 
and it would be of great importance to Dublin in a couple 
of years. He had calculated that the amount of human 
excreta of the city annually was equivalent to a value of 
about £93,000. Of course, it would be impossible to get 
so much money out of it, but if they could get 10 per 
cent. it would be a matter of great importance. 


- Mr. W. J. Haslam said he would like to know more 
about the cement mentioned by the author. Could he 
give them any analysis of the residue coming from the 
retort showing the percentage of alumina, and whether 
it was really valuable as a material for producing 
cement. Sir Charles Cameron had stated that the oil 
produced was practically worthless, and he did not see 
anything in the paper to show whether the residue was a 
suitable ingredient for the making of good cement. 
Then, supposing the cement was worth nothing like the 
oil, it would reduce the value of the product to 10s., 
whereas that same product would cost 11s. to produce. 
Unfortunately there were not many large towns in this 
country, and any they had were on the sea coast, where 
the sewage could be dealt with in other ways. 


The President said they all ought to be very thank- 
ful to the author for bringing this paper before them. A 
short time ago they had a paper on the “ Disposal of 
Sewage.” Everything connected with the question was 
both difficult and important, inasmuch as it affected the 
lives and pockets of the community. In this particular 
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paper they had the utilisation of the sewage, which, im: 
other words, means first the production of sludge, then. 
the utilisation of the sludge. As had been said, allé 
their towns were not large towns, and their greatest diffi- 

culty in some places was to make the sludge. In con- | 
sidering questions of this kind it was well to remember~ 
that the spending of large sums of money was an advan- 
tage, even though the returns were not very much in: 
excess of the outlay. - . ; 


As regards the cement, the author had not stated the 
results of his experience of this cement in concert. Of 
course, its value would depend upon the proportion of 
sand or gravel used in the manufacture of the concrete. 
It was also important to know what were its setting pro- 
perties. The paper was so entirely chemical that he did’ 
not feel himself competent to say very much upon it. 


Mr. Purcell, in reply, said he had seen the effects of” 
the Manchester sewage farms, also of the Cambridge: 
sewage system, where the River Cam had been destroyed, - 
not ‘a fish being left alive in the river, and the sewage 
and consequent germs of disease were floating about om 
every side. He had got some samples of the vegetables . 
that had been grown on sewage farms, and had analysed 
them. In anumber of them he had found disease germs 
that had been absorbed by, or into, the cellular tissue. 
With reference to the Corporation barges, and the non-- 
return of the deposited refuse and sewage, he could 
only say that when he was a youngster he used to sail’ 
round Howth, and on the far side he could point out 
where he was able then to get six fathoms of water,. 
and now he would not dare to sail over that part owing 
to the material which had been carried in there by the- 
current, and which had come from the Corporation 
barges dumping at sea. With regard to Sir Charles 
Cameron’s suggestion about depositing the sludge on 
the foreshore, or south wall of the Pigeon House, 

did not think that would be a good plan, for the effect~ 
of the wind, sun, and rain on it would not make it more> 
pleasant than it was at present, and, indeed, under their’ 
combined infiuence might eventuate in a grave danger 
to the City of Dublin. With reference to the cement 
and concrete, he had tried it himself, and also had got. 
it tried by Professor Butterfield, F.1.C., F.C.8., with: 
very satisfactory results. In making concrete with the- 
residual cement they could get a very good concrete- 
with about 50 per cent. of sand. They could also use it 
in the proportion of 1 to 5, and they would find this very~ 
profitable. 


Mr, Forses Watson, Examined. 


13304. (Chairman.) You are chemist to Messrs. 
Guinness, brewers ?—Yes. ‘ 

13305. You have handed in a paper dealing with the 
amount of sewage discharged from the brewery into the 
Liffey ?7—Yes, and showing the alkalinity of the dis- 
charges. 


This is the paper :— 

1. Approximate quantity run down sewers, 6 a.m. to 
6 p.m. and 6 p.m. to 6 a.m.—6 a.m. to 6 p.m., 700,000 
gallons; 6 p.m. to 6 a.m., 600,000 gallons. 

2. Largest quantity in any one hour.—80,000 gallons. 

3. Character of refuse.—See Mr. Forbes Watson’s re- 
port dated 25th July, 1902. 

4. Temperature of hottest and approximate quantity 
per hour.—* Not exceeding 100° F.—3,000 gallons per 
hour, but only for one hour per day. 

. *This water is first run into a tank and there cooled 
down to below 100° F. before being discharged into the 
sewer. 

5. Whether chiefly alkaline, and, if so, whether in- 
tensely so.—See Mr. Forbes Watson’s report dated 25th 
July, 1902. 


Copy or Mr. Forses Wartson’s Report. 
25th July, 1902. 
Samples of discharges were drawn to-day in the follow- 
ing pleces :— y 
1. Drain under No. 1 James Street. 
2. No. 2 brewery drain, 


5. Barm back and floor washings (runs under 82, 
James Street). 


4. Drain from tunnel and No. 10 vat house, 


The characters of these liquids were as follows :— 

1. Coloured very faintly brown. Turbid from easily- 
separable matter in suspension. Faint pleasant smell of 
beer. | 

2. Colourless liquid. Turbid from the presence of 
oily substances. Odourless. . 

3. Slightly brown in colour and turbid. Contains- 
yeast cells in abundance. No disagreeable smell. 

4. Coloured faintly yellow. Very slightly turbid from. 
the presence of easily separable suspended matter. No- 
disagreeable smell. 


The alkalinities of these liquids were as follows :— 


1. 24 parts per 10,000 of alkali calculated as sodium: 
carbonate. 


Oe. 1Stedor do. do. 
3.16 do. ‘do. do. 
4.16 do. do. do. 


The samples of the discharges referred to in Mr. Forbes. 
Watson’s report of the 25th July, 1902, were obtained © 
by taking at each of the four points a sample of one- 
pint every ten minutes for three hours, the eighteen 
samples in each case being mixed together. 

13306. That is the paper you hand in; what is the~ 
approximate quantity of sewage you send into your 
sewers in the 24 hours?—About one million and a 
quarter gallons. : 


13307. That is distributed pretty equally in the day~ 
and night?—Yes, but it is made up of two different 
kinds of water in almost equal proportions. One is 
water we use to wash out our vessels, and the other is 
well water which is obtained from deep levels, and is= 
practically sea water. That is used for cooling pur- 
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es, and the two are mixed in equal proportions— 
about 600,000 gallons of each in the 24 hours, 


13508. Is the 80,000 gallons, which is the largest 
quantity sent down in any one hour, pretty equally dis- 
tributed P—Yes, it is very evenly distributed. 


13509. You have drawn a number of samples from 
various places >—Yes, from four places, which represent 
pure brewery effluent, unmixed except in one case, and 
that very slightly with domestie sewage. 

13310. Do you turn out any large quantity of oily 
substance P—No, the oil is only derived from the Noors 
below the engines. 


13311. Then you have not a large amount of sus- 
pended matter in the effluent from your premises ’—No. 


11312-13. Is that sample from the Rainsford Street 
sewer a fair sample of your sewage ?—TI believe that 
the drainage from a large number of houses at the back 
of the brewery finds its way into that sewer. 


13314. Still, it appears to be very pure sewage ?— 
Yes; judging by appearance it seems good. 

11315. And that sewer forms a large part of your dis- 
charge ’—No, it only takes in some part of it. 


13316. Does not a large part of your 1,300,000 gallons 
go into that sewer?—No, I think not. 


_ 13317. (Colonel Harding.) What sewer does the effluent 
from the brewery most go into?—Thomas Street and 
Victoria Quay sewers. 


13318. (Chairman.) They go direet to the Liffey ?>— 
‘Yes, but that is only a temporary arrangement. 


13319. (Colonel Harding.) Have you the samples with 
you? No, I understood the Commission would have an 
opportunity of seeing the effluents and the places from 
which the samples were drawn. 


13220. To what extent are there suspended solids in 
the sewage P—I did not determine them. 


13321. Are your samples as pure as that before us 
from the Rainsford Street sewer ?—Not quite—none of 
them are so limpid as that. 


13322. Then your samples are alkaline? Yes. 
13523. But not very strongly alkaline P—No. 


13324. Sometimes they are discharged at a fairly high 
temperature I notice ?—Never above 100 degrees. 


13325. Then what becomes of your refuse, for you must 
get a quantity in the ordinary brewing operation ?— 
We try to waste as little as possible—do you mean 
refuse beer ? 


13326. No, I: mean spent malt?—The spent malt is 
all sold—if we cannot sell it in the wet state, we dry 
it, and store it; we don’t let any of it go. 


13327. Then practically no solid matter goes into your 
drains P—Practically none, I think the only solid matter 
one can give a definite name to is flue dust. I have seen 
flue dust in one of the samples. 


13328. Is that from the malting?—No, it is from 
the boilers. 


13529. But you have nothing in the shape of pot 
liquor, such as distilleries have?—No, the nearest ap- 
proach to that is the washing of the vats, and you notice 
that one of the samples did contain that, but it is so 
immensely diluted—for every gallon of beer we use 54 
gallons of washing water, and as the waste on the beer 
is a small percentage, it is dituted enormously. 


13330. (Mr. T. J. Stafford.) Have you got the 
chemical composition of the various samples there ?— 
No, I had not time to give that, but their general 
character is shown in the general description of what 
they are. 

13531. Do you discharge your sewage equally, or do 
you discharge it in great rushes at times?—We dis- 
charge it pretty evenly, for the maximum is not much 
above the average. 


14352. But you empty the contents of great vats 
at times, and does that not cause a rush of sewage ?— 
No, the maximum quantity is due to what is called the 
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saving of the coppers. The coppers would burn if they 
were emptied. We have 225 barrels of water to the 
copper, and as soon as the last worts are run out the 
water isrunin. This saving remains in the copper over- 
night, and we calculate we might discharge in the morn- 
‘ing five or six coppers at a time. That is the way the 
figur2 is calculated ; they all rush together, and that 
is when we have the greatest flow. 


13333. What is the minimum quantity in any one 
hour—does it differ much from the average P—No. 


15554. You don’t use Vartry water to a great extent? 
—No, about a quarter of a million gallons only in the 


24 hours, which we use for house supplies and boiler 
feed. 


13335. You take your water from the Grand Canal, 
which is much harder ?—Yes, very much harder. 


13355. (Dr. J. Burn Russell.) What use is made of 
the dry refuse you sell ?—It is used for feeding pigs and 
cattle. 

15337. It is used for feeding purposes by dairymen P— 
Yes. 


15538. You get quite a ready sale for that ?—Yes, and 
any we have not a local demand for, we dry and send 
through the countrv. We supplv the local demand to a 
large extent with wet grains, and what is over we dry 
and send through the country, and it is used for feeding 
purposes entirely. 

13339. (Chairman.) There are some distilleries in 
Dublin ?—Yes. 

15540. Do they turn out 
can speak of that. 


13341. Are they large compared with you, or com- 
paratively small ?—Comparatively small. 


15342. (Colonel Harding.) Can you put in a typical 
analysis of the effluent you turn out?—It would be 
extremely difficult, because in different parts of the 
brewery we have different kinds of plant and different 
kinds of operations going on—one part has boilers, 
another part is a store house, and so on, For example, 
we get nothing but slightly oily water from the boiler 
houses. 

13545. But it would be important to see what sort of 
effluent is turned out of a great brewery like yours. 
Weuld it not be possible to give an average analysis ? 
You say you have taken samples from different out- 
falls; Could you not put them together and give the 
average ?—Yes, that might be done. 


13344. Would they contain an important amount of 
organic matter in suspension or solution ?—Yes, I am 
afraid they would. 


13345. (Chairman.) You could probably give us the 
samples, and let them be analysed ?—Yes. 

13346. (Mr. T. J. Stafford.) The brewery extends 
over a very large area ?—Yes. 

13347. There are discharges from the sewers of the 


pot liquor ?—I don’t think I 


different departments and it would be difficult to get a: 


sample such as Colonel Harding wants?—Yes. Perhaps 
it would be better to get a complete analysis of the 
different discharges. 


15348. The brewery is separated into different depart- 
ments 7—Yes. 
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13349. (Colonel Harding.) There would be no objec- - 


tion to the mixing of them for the purpose of analysis, 
becausa there is ultimate mixing, for they all go to 
the main outfall ?—There would be no objection. 

15350. (Dr. T. J. Stafford.) Is there much solid resi- 
due ?—No. 


15359* Could you give a guess at the amount?—No, I 
should not like to. 


15551. (Dr. J. Burn Russell.) What is the total area 
of the brewery ?—42 acres. . 


13352. (Mr. T. J. Stafford.) I presume you could: 
give the samples the Chairman has asked for, with the 
permission, of course, of the directors ?~Yes, 

13353. And you are willing to do that with their per-. 


mission ?—Yes; but, of course, I should have to get 
their permission. 


Mr. dh cS Cr 
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13354. (Chairman.) You are, I think, Mr. Josiah 
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of the Institute of Civil Engineers ?—Yes, sir. 


13355. Can you tell us when your present system of 
sewers was laid down ?—I suppose you mean the main 
drainage or intercepting sewers? 

13356. Yes, certainly. I take it that in the first 
instance they went right to the river?—They did, sir. 

13356*. And when did you introduce that system by 
which these various minor sewers were intercepted by 
the mains ?—I should say immediately after the passing 
of the Act of 1887, the local Act, the main drainage Act. 


13357. When was the system of intercepting sewers 
first in operation?—It came gradually into operation. 


13358. When was it in full operation?—About five 
years ago, I think. 


13359. Then we may take it that before 1887 the 
sewage of Belfast went direct into the Lagan ?—It went 
directly into the Lagan, almost all except one or two 
streams, practically the whole went in. 


13360. Then what led to your introducing the inter- 
cepting sewers ; was it a condition of nuisance in the 
river ?—Yes, a terrible nuisance ; there was a very bad 
stench and much filth. 


13361. Then the effect has been to purify the Lagan? 
—It has had a very marked improvement upon the 
condition of the Lagan. 


13362. Are there pollutions of the Lagan above 
Belfast?—There is practically no pollution of the 
Lagan until you get to the town of Lisburn, which is 
several miles out. 


13363. Then is it fairly pure?—Yes, the river is 
fairly pure, trout are caught in it. 


13364. So that the acute difficulty locally has been 
done away with?—Yes, that is so. 

13365. And that has been in full operation since 
1895 ?’—The outfall works were in use before then. I 
suppose it is about five years ago. ‘There are still 
branches going on. Only recently I have just com- 
pleted, in conjunction with my assistant, Mr. Napier, 
a branch into newly developed property. 


13366. And you have no sewage going direct into the 
Lagan now ?—Practically none. 


13367. And the condition of the Lagan ceases to 
give trouble?—We have practically no complaints. 
The only complaint we hear of is as regards impurity 
in the river, maybe confined to the immediate local 
neighbourhood of the junction of some of the manu- 
facturing streams which go into the Lagan, and 
although the sewage has practically all been taken 
out by a very difficult and costly process there is still 
manufacturers’ refuse, offensive matter, in these streams 
which come from the thickly settled manufacturing 
districts. Of course, in these cases we cannot expect, 


and, I fear, never can expect, limpid water. 


13368. These sources of pollution, are they external 
to the city?—No, there are some in the city, some 
manufacturing products, go into these streams. 


13369. {s there no suggestion at all that this should 


be taken into the sewers ?7—Yes, there have been several © 
couplings up with our sewers, but some of the sources. 
of pollution are not coupled up. 


13370. Is no objection made by your Corporation to 
the reception of trade effluents into your sewers ?—I 
should say that unless in some exceptional cases they 
would not. 


13370*. And if you found it necessary, you are in 
the position of being able to lay down conditions before~ 
you agree to receive trade effluents into your sewers? 
—dI suppose so, sir. I presume so. ; 


13371. Then tell us, has the removal of your out 
fall sewage from the Lagan down into the Lough done’ 
away with all difficulties in connection with the sewage | 
in this neighbourhood, or has any other difficulty 
arisen further up?—It is complained by residents on_ 
the foreshore that the seaweed in the warm months, 
accumulating in large heaps along the high water 
mark, is more or less obnoxious, and it is contended. 
that in regard to a large portion of the seaweed, its. 
growth is fostered by the fact that the Belfast sewage: 
is discharged into the Lough. 


13372. Have you been able to trace any sewage — 
matter, especially in regard to suspended solids, on the- 
foreshore ?—I don’t think so; I can hardly say. 


13375. Then no appreciable difficulty has arisen ?—In- 
large tracts of what are called slob lands the tidal flow’ 
leaves a large expanse at low water, which in my own 
recollection was thickly covered with offensive sludge, 
but now it is possible to walk upon them at low tide. 


13374. In regard to direct nuisance from turning sew- . 
age into the Lough, no appreciable difficulty has arisen, — 
no direct appreciable difficulty ?—I think not. 

13375. What is the distance from your outfall to the- 
sea ?—What do you refer to, sir? | 

13376. The length of the Lough is quite considerable?” 
—Yes. ie 

13377. What is it—about 15 miles?—About 13 L 
should say, and three or four miles wide. 


15378. Has the sewage time to get into the sea cur-- 
rents before the tide returns?—Yes, we get it out on 
the ebb tide. 


13379. Then does it really get out to sea?—Well, it 
would get out to sea, but certainly not the 13 miles. 
Part of the sewage may come back, but in such a form 
of dilution that it can do no harm. 

13380. The only difficulty, then, that has arisen is th 
complaint of people residing along the shores that this. 
seaweed—the ulva latissima, I think it is—grows in large — 
quantities, and is deposited along the shores, and that ~ 
its growth is due to the discharge of sewage ?—Yes, 
during the hot weather, 


13381. It is not the living weed ?—No, it is the de- 
composing weed. Where it is allowed to gather in heaps 
on the foreshore, then it is offensive. As an illustration 
of that I may say that when the warmer months are 
absent, say from November to May, we never hear 4 
word of anything offensive on the shores of the Lough. — 
It is only from about the first week in June to the middle “ 
of October that complaints are made. 


ro 










y 


: 





f MINUTES OF EVIDENCE. 


13382. In the presence of those complaints your Cor- 
poration has taken expert advice?—They have, and are 
still taking it. 

13383. Has the Corporation satisfied itself that that 
solution is the correct one, that the growth of this 
weed is due to the presence of the sewage ?—I think 
that is conceded upon all hands. It is my own opinion 
that the growth of the ulva is fostered by the fact that 
sewage is present in some form. That coincides with my 
own observation, and as I live down upon the shore my- 
self, I have observed it frequently. 


13384. Can you tell us what your Corporation is pro- 
posing to do with a view to minimising this evil? In 
the first instance tell us what has been done; I take it 
that the outfall has been carried out as far as possible ?— 
It is carried out to the pumping station which you saw 
yesterday, and then there is a wooden covered trough 
a mile in extent to convey it. 


13385. A mile beyond that ?—Yes, sir. 


13386. And it is at that point that it goes into the 
sea ’/—Yes, it was constructed about 14 or 15 years ago, 
but the trough being of timber I should not like to de- 
scribe it as being absolutely watertight, and, indeed, 
there is no doubt that there is considerable leakage. It 
was at first intended to have iron pipes, but the Cor- 
poration were advised to try wood. With the system. 
of purification which the Corporation are undertaking, 
if the system goes on, we could discharge at all times 
of the tide. I mean the effluents produced would be 
fit for discharge at any place and at any time. 


13387. Then you have storage—tanks or what ?—Yes, 
we have storage reservoirs. I designed and constructed 
one for the Corporation with a capacity of 5,000,000 gal- 
lons, and it was built under the most exceptional cir- 
cumstances. As a storage reservoir it has become quite 
too small. It was designed to amply suit the city of 
Belfast in 1887. 


13388. How is it divided, into two tanks ?—Into three 
compartments. The drawings can be laid upon the table. 
13389. Did you say three compartments /—Yes, sir, 

_ three. 

13290. What does your Oorporation propose to do to 
reduce the evil complained of ?—What ihe Corporation 
did after arranging—under the Act of 1899—to introduce 
a system of purification for the sewage of the city was, 
they asked me to make a report upon the matter. The 
first thing that happened then was, a few gentlemet., 
members of the Corporation, and myself, went across 
the water, because at that time we were rather ignorant 
of what was going on in other places, and when our 
attention was drawn to the fact that we had to move in. 
the matter, we inspected several places across the water. 
The deputation presented a report, which I wish to hand 
you in, sir. (The witness here produced the report 
of the deputation appointed to visit various cities, 
with a view of obtaining and reporting on the latest 
information upon the bacterial method of sewage puri- 
fication, dated April, 1899.) 

13391. Upon that report was a scheme suggested by 
you to the Corporation ?—Yes, but it was not until May, 
and I was then instructed by the Corporation to lay down 
some experimental bacteria beds, and I told them I 
would do my best. They supplied me with men, money, 
and material, and I made a set of four experimental 
beds, those you had an opportunity of seeing yesterday. 
I hope that those four experimental beds will not be 
merely experimental, and I hope to make them part of 
the scheme. 

13392. You intend them to be permanent beds ?— 
That is my intention. 


13392*. Then, in making these experiments, are they 
based upon a definite scheme? “Has any application 
‘been made to the Local Government Board to approve 
of the scheme, and to sanction borrowing powers ?— 
Yes, in May, 1900, I presented a report to the con- 
sultative committee appointed by the Corporation to 
consider sewage purification regarding this question. 


(Here the. witness produced the “ Report of the City 





Surveyor to the Consultative Committee appointed re — 


sewage purification, dated May, 1900.”) 

(Witness) The substance of that report is the recom- 
mendation of a scheme for the purpose on the lines of 
the open bacteria beds. 

13393. Double contact beds?—Yes, exactly; but so 
arranged that when an increased flow from rainfall 
takes place they can be used for one contact. 
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13394. To be able to deal with the sewage on a single 
contact /—Yes. 


13395. Without any previous treatment ?—Yes. 


13596. Was it proposed to have any sedimentation ? 
—Nothing further than our present reservoir. I always 
maintain and still maintain that the Corporation of 
Belfast, owing to the surroundings—the tidal surround- 
ings—would hardly be justified in spending double or 
treble the amount of money representing that scheme, 
for the purpose of producing a superfine effluent as I 
may call it, which would be reasonable and necessary 
for an inland town like Manchester, Sheffield, or Not- 
tingham. 


13397. Then you are further experimenting ?~Yes. 
I got instructions some nine months ago to go on and 
construct a further set of beds. 


15398. In accordance with the same settled plans ?— 
Yes. 


13399. Has that been before the Local Government 
Board ?—Yes. 


16399*. And approved ?—Yes, the finding, as I under- 
stand it, is this: A sum of £80.000 is required to be 
expended by that scheme. Mr. Cowan, the Local 
Government Board inspector, sat in this room, and the 
issue of his inquiry is that the Board have given the 
Corporation liberty to borrow £50,000 for the present, 
and they say that that scheme, the lines of that scheme, 
ate the right lines to move upon. With regard to the 
effluent which has been produced, they think it would: 
be advisable that we should try to do something 
better. I don’t know, but I rather fancy that is 
what they have in their minds. It was given in 
evidence by Dr. Letts that there were certain chemicals: 
in the resultant effluents given out which fostered the 
growth of the weed ulva latissima, although it was per- 
fectly fit to be put into deep water if there were no 
weeds. The Local Government Board think we should 
see whether that evil—if there be one—cannot be cured.. 
If some means can be found to change the nature of 
that effluent im such a way as to prevent the growth of 
the weed, that would solve the difficulty. Dr. Letts 
has made experiments, and I believe he will tell you 
that he has an opinion upon the matter that something: 
might be done to deal with the effluent by means of the 
growth of the weed itself in a confined area. 


13400. Will you tell the Commission what is the 
character of the scheme you propose to carry out and 
put before the Local Government Board? Is it double 
contact beds which might be used as single contact beds 
when necessary ?—Yes, during heavy storm times there 
ig an arrangement by which it can be run into the Lough 
direct ; the Corporation have power to do that. 


13401. What is the total area of the beds ?—About 
15 acres. 


13402. What quantity can you deal with?—I think 
about 260 gallons per square yard. 


15403. A little over a million gallons per acre ?— 
Yes. 


13404. We may take it, Mr. Bretland, that although: 
that scheme has been submitted to the Local Govern-. 
ment Board, it is not being carried out except in a. 
tentative way? You are carrying out certain parts: 
which may be made permanent if desirable /—Yes. 


16405. Are you satisfied that the method you propose 
to adopt is likely to be successful ?—Yes, I am strongly 
of opinion that we are on the right lines. If it may be 
supplemented, so much the better, but I think the Local 
Government Board agree that we are on the right lines. 

15406. And you have taken expert advice ?—Yes, that. 
of Dr. Letts and Dr. Lorrain Smith, and I understand. 
they will place before you the result of their researches.. 


15407. Then you would prefer in regard to the growth: 
of the weed that we should examine them ?—Oh, yes,, 
certainly. . 

13408. (Mr. Stafford.) About the pollution of the. 
Lagan, there is a certaim amount of pollution still going: 
on ?’—Well, I consider it very trifling. 

13409. What is the report you handed in ?—The report 
of the deputation of April, 1899. 

13410. I see there that it is stated: “ Nearly all the 
sewage of the city under the control of the Corporation 
has been diverted from the Lagan and its contributory 
streams. It is to be regretted, however, that the sewage 
from the Harbour Estate, including fecal matter pi?- 
duced in consequence of the employment of thousands of 
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charge ?—Yes, I was speaking of the Corporation's duty. 
It is a fact that there is a source of pollution from the 
Harbour Estate, I regret to say. 


13411. That nuisance still continues ?—Yes. 


13412. Does distillery refuse discharge into the river? 
—No, it discharges into the sewers. There may be some 
of it which gets into the Connswater River, but generally 
it discharges into the sewers. 


13413. Have any difficulties arisen between the Cor- 
poration and the distillery owners? There has been 
correspondence ?—Yes. It was with the Public Health 
Committee. 


13414. Has there been a considerable amount of corre- 
spondence ?—I think there has. 


13414.* The Public Health Committee have corm- 
plained about the character of the effluent discharged ? 
—Yes, I am of that opinion, but the Public Health 
Committee will give you that. 


13415. About the Act of 1899, it was to a large extent 
a tramway Act? It was a sort of omnibus Act ?—Yes. 
It was promoted for drainage purposes alse, 


13416. Yes. I see that in section 44, sub-section 6 
provision 1s made that “the Corporation shall within 
three years from the passing of this Act provide works 
and apphances necessary for the proper purification 
of the sewage of the city of Belfast discharged from the 
system of works authorised by the Belfast Main Drain- 
age Act, 1887, and shall efficiently work the same. The 
system of treatment and method of putting the same into 
operation adopted by the Corporation shall be subject to 
the approyal of the Local Government Board.” It is 
under that provision you acted recently in sub- 
mitting your plans to the Local Government Board /— 
Yes. It is no secret to say they are a little behind the 
time, but it is done I have no doubt with the very best 
object. We did not rush in hastily before we had seen 
what was the best course; we wanted to go on the 
soundest lines. 


13417. Can you tell us the local circumstances under 
which that provision was inserted in the Act ?—Oh, yes, 
I was up in London at the time the Act was going 
through. There was a good deal of complaint at the 
time about the discharge of sewage into the Lough. 
There was a consultation between those who complained 
and the Corporation, and the Corporation themselves 
were not unwilling to move; they always had the in- 
tention under the circumstances of the case, and when 
the financial state of the Corporation would justify them 
in starting something of this kind, todo so. If you refer 
to my report of 15 years ago you will find it all fore- 
shadowed. I said that when the time had come’ we 
should try to do something in the way of purification 
of sewage. At that time it was thought that chemical 
treatment was the only way of dealing with it, and we 
were frightened at the expenditure. But land was taken, 
and some of it is still to be enclosed, some 70 acres 
were acquired by the Corporation for the avowed object 
under the Main Drainage Bill. 


13418. And this particular provision was the result 
of pressure from outside ?—It was the result of pressure 
from the outside, but the Corporation did not contend 
much against that pressure, because they were anxious 
to do something themselves. ee 


13419. While the complainants from outside com- 
plained on account of the pollution of the foreshore? 
—There were the elements of the Harbour Estate, and 
also the foreshore element. The Corporation were not 
at all unwilling to tack!s this thing. They thought the 
time had come to move, and so they gracefully—may 
I say ?—consented to that clause being put into the 
1899 Act. 


13420. And it was on account of the growth of this 
weed, this ulva latissima that the nuisance arose ?— 
Yes, chiefly on account of the growth of that weed. That 
was the means by which any nuisance could arise. No 
weed, no smell, no complaint. 

13420*. (Chairman.) It is am indirect difficulty ?— 
Yes, sir. 7 

13421. (Mr. Stafford.) How much of the foreshore is 
under the County Borough of Belfast? How mueh is 
in their district? Up to Holywood?—No, sir. As far 
is Tillysburn on the cue side, and as far as Greencastle 
village cn the other is under their control. They also 
own a piece of the foreshore for a short distance on 
the County Antrim side. ial 


13423. These portions were taken in when the 
boundary was extended ?—Yes, the recently extended © 
area of the city in 1896. 


13424. In the Act of 1899 in the Section (44) I read, 
it says, “ Within three years of the passing of this Act.” 
How far have the Corporation got now in obeying that 
Section ?—Well, another instalment of the work is 
pract.cally executed ; it will be finished in two or three 
weeks. obs 


13425. But you are not yet asking the approval of 
the Local Government Board under that section to the 
work which you have carried out. “The system of treat — 
ment and method of putting the same into operation 
shall be subject to the approval of the Local Govern- 
ment Board.’’ Are you in that position now to ask for 
approval ?—To the general scheme, yes. “The system 
of treatment, and method of putting the same into 
operation.” The Local Government Board have expressed 
themselves generally satisfied with the scheme, but have 
reserved the right of adjudicating upon the effluents 
upon a future occasion, hoping that we should be able 
to improve the effluent as we went along. When they 
gave us the loan they accompanied it with certain 
written remarks. I have not them here just at the 
moment, or I should desire to read them. 


13426. Are you satisfied that the effluent produced at 
present is a good experimental effluent ?—Yes, I think 
IT am right in saying that according to Dr. Lett’s per- 
centage, the purification in the beds, that is as between 
screened and settled sewage, is something like 74 per 
cent., and while I am fairly satisfied I should like to see 
it better. But as I said before, I don’t think that a 
large amount of money should be expended in Belfast, 
owing to our surroundings, in order to produce superfine 
effluent. ; 


13427. But you want to produce an effluent, IT pre- 
sume, which will prevent the continued growth of this 
seaweed ?—Yes. I should be very glad, and the Cor- 
poration of this city would be very pleased if something _ 
—if experiment shows that at anything like a moderate 
expenditure something could be done to prevent the 
growth of the weed. It was admitted at the inquiry that 
the works reduced the growth of the weed. 


13428. Have any experiments been conducted which 
will show that ?—Dr. Letts has made some experiments 
in his laboratory, I vhink. 

13429. But it is generally admitted that the cause of 
the nuisance on the foreshore is the presence of this 
weed ?—Yes, as I say, no weed, no smell, no complaint. 


13429*. And any system which does not prevent the 
growth of this weed would not be a satisfactory solu- 
tion of the difficulty 7—If it would be reduced 50 per — 
cent. it would be partially satisfactory. I remember _ 
the prevalence of this weed ever since I came to Belfast, — 
and it is certainly better now than at one period in my 
own recollection, 

13430. Under the section of the Act of 1899, which T 
have read, the Corporation are required to produce an 
effluent which will satisfy the Local Government Board, 
but they were not bound to stop the growth of the weed ? 
—No. 

13431. You are not bound to stop the growth of the 
weed ?—Ne. 

13432. But to so purify your sewage that it will not 
be the same nuisance as in the past ?—I should not say 
we are exactly bound. 


13433. Is not the weed the source of the whole 
nuisance ?—Yes, I think so. 
13434. Then no system would be satisfactory which 
does not destroy the growth of the weed ?—Not perfectly. 


13435. And therefore you would have a continuance 
of this nuisance unless the wea! does not grow in Belfast 
Lough ?~Yes, it is yet to be found out whether it will 
not stop the growth of the weed. We have only certain 
things yet which may be right or wrong. It is not out- 
side tne bounds of possibility to so reduce the growth of 
the weed that it would be quite satisfactory. 

13436. Then you think it would be destrable to con: 
tinue the experiments you have in view at present ?—I 
do strongly, and I think some little breathing space 
should be allowed to the Corporation in their efforts te 
deal with this problem. 
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15437. I should agree with you there. And the Cor- 
poration are pushing on and continuing their experi- 
mental works ?—Yes, the men are there from day to day, 
and my great cry is “fill! fill! fill!” Of course if I 
got an order to go on at full speed I should get on much 
quicker. 


13438. I was thinking more of the continuation of 


the experiments, the work of Professor Letts and Dr. 
Lorrain Smith. Is that still continuing ?—Yes, it has 
been in abeyance for a short time, but an arrangement 
has been come to, to continue their experiments. 


15439. And that is most desirable ?—Yes, that is most 
desirable, and preparations have been made to accom- 
-modate them by means of a septic tank, and by beds 
being made for the growth of the ulva latissima. 


13440-50. In your report of May, 1900, you say: “I 
confidently recommend the foregoing scheme to the 
favourable consideration. of the Corporation, being con- 
vinced that it is the one best suited to the requirements 
of the city, aiming as it does at producing for a reason- 
able outlay, an effluent of sufficient purity to be dis- 
charged into the tidal waters of the Lough. Have you 
made up your own mind what the standard of purity 
should be ?—I think the effluent is pure enough, amply 
pure enough for Belfast Lough, but retaining as it does 
the elements which still foster the growth, which pro- 
vides, as it is said, the food for the weed, it would be 
desirable to do what we can in that direction also. 

That will do, thank you. 


_ (Witness.) I hope you will excuse me being verbose; 
it is rather difficult to explain——No; I think you have 
been very satisfactory. 

13451. (Chairman.) What is the normal flow, the dry 


weather flow, of water in Belfast?—I think you may 
take it at 11,500,000 gallons. 


13451*. And what is the population ?—350,000, prac- 
tically. 


13452. That is, 30 gallons, about, per head ?—Yes, 
rather more than 30 gallons. Of course, during the hot 
weather there is a greater flow than that in the city, but 
a good deal of it does not come down to our works. 


13453. What is your water consumption?—I think 
about 11,000,000 gallons. 


15454. Something similar to the outflow ?—Yes; but 
there is a good deal of water, manufacturing water, 
which does not come down to our works at all. 


13454*. This is a water-closet town?—Yes, and any 
fragments of it that are not are rapidly becoming so. 


' 13455. Then are there many privies left?—Well, I 
should say some 20,000, but they are being reduced 
month by month. Of course, all modern Belfast has 
water-closets, and all the newly-constructed houses have 
water-closets, even the working-class dwellings, and very 
largely they have baths as well. 

13456. I see in your report there are a number of 
~analyses by Mr. Barklie. They say screened and partly 
settled sewage; what is that?—lIt is the sewage as it 
goes out of the tank or large reservoir. I may say 
that the experiment we made is between that screened 
and settled sewage and the effluent ; that was the range 
that gave 73 per cent. of purification. If it had been 
from the crude it would have been more. | 

13457. Can you tell the amount of sediment in these 
sewage tanks? When you are pumping, do you go on 
almost to the moment of discharge, or is the sewage 
tank full, and then allow the sedimentation to take 
place ?—It is very difficult to say. We can fill the 
reservoir about 4ft. deep by gravitation, then we have 
to pump. The discharge takes place very soon after 
the cessation of the pumping. 

13458. It will be stirred up by the advent of another 
influx, would it not ?—I don’t think to such an extent 
as you would imagine. 

12459. But you find there is sediment? Mud does 
deposit ?—Yes, it comes out in the rush, but a few times 
we have taken some of the more solid mineral matters 
out of the reservoir. 

13460. Is it largely mineral deposit?—Yes, we have 
occasionally taken it out of the reservoir. It is all 
mineral matter. 

13460*. Have you satisfied yourself that’ that is so?— 
To a large extent. 

13461. Would there not be a large mixture of organic 
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matter ?—Yes, there is a fairly large amount of organio 
matter. 


13462. These samples referred to by Mr. Barklie were 
taken from the upper water in the sewage tanks ?—Yes, 
from the sewage tanks, not quite from the top, nor yet 
from the bottom; about 3ft. below the surface, 


14463. There will be less suspended matter in it than 
in the absolutely crude sewage ?—Yes, I think so. 


13464. Has it occurred to your Corporation to set 
these matters so as to permit of their withdrawal and 
carried out to sea?—We should have, no doubt, soma 
amount of sludge, and I have very little doubt that, 
coupled with a scheme of this kind, that is a thing we 
should have to take from time to time out of the 
reservoir. 


13465. Then no experiments have been made for sedi- 
mentation only so far with a view to the removal of the 
sludge from the discharge?—No, except general obser- 
vation. 


15466. I was rather struck yesterday, in looking at. 
the samples shown, to notice how little suspended matter 
there seemed to be in Mr. Barklie’s analyses from the 
screened and partly settled sewage. There are in the. 
first instance 25 and 26 grains of suspended matter. 
On page 18 it is 43 and 44 grains, on page 20 it is much 
less than that, only about 10 grains; on page 21 it is 44 
grains. Is it intercepted anywhere ?—No, it is not. 

13467. Then what is really mixed up in the tanks is. 
mixed up again and comes out there ?—Yes, 


15468. It might be worth the consideration of your- 
Corporation that these matters might be kept perma- 
nently out of the outfall?—Do you mean as it exists. 
now ? 


13469. Now it is sent out to some extent; these 
samples taken from the upper water, these matters taken. 
away, are mixed up again by the rush and go into the 
seaway?—While we discharge crude sewage into. the 
Lough I don’t think the Corporation are bound in any 
way to collect that matter which goes out daily with 
the tide. 

16470. But the Corporation is experimenting to mini- 
mise the growth of the ulva latissima. It might be 


worthy of consideration whether the withdrawal of these. 
suspended matters might be effective in reducing the- 
growth of the weed. You are not proceeding with these- 


experiments just now ?—Yes. 
13471. You are free to experiment ?—Yes, 


13472. Your Corporation recognise how unique your: 


position is. Double contact filtration does not neces- 
sarily guide you in this matter ?—No, to some extent. 


13475. Yours is entirely a unique difficulty, and may- 


require uncommon methods ?—Yes, as regards the weed. 


13474. (Dr. Russell.) What is the Harbour Estate ?— 
It is a large, wealthy, and valuable estate vested in the 


Belfast Harbour Commissioners, who are large proprie-. 


tors on the northern end of the city. 


13475. And within the limits of the borough ?—Yes, I 
think so. They have control of land outside the city as: 
a harbour authority for certain maritime purposes. 


15476. With reference to the passage referred to by 
Dr. Stafford in your report of May, 1899: “It is to be 
regretted, however, that the sewage from the Harbour: 
Kstate, including fecal matter produced in consequence 
of the employment of thousands of workmen and others 
employed in the shipping industry, is still discharged. 
into the river.” Have you made any efforts to get this 
enormous mass of fecal matter into your intercepting 
system ?—The Harbour Commissioners asked permission 
from the Corporation to allow them to discharge inter- 
cepting sewers into our system, and the Corporation ex- 
pressed their willingness to allow them to do so; hut 
up ito the present, so far as I know, I am not aware of 
any practical steps being taken by the Harbour Com- 
missioners, 


13477. But I suppose you would look upon it as a very 
essential procedure ?—Yes, I do. 


15478. Can you give us any accurate estimate of the 
number of persons employed there, and who contribute 
to this nuisance ?—I cannot say the exact number, but 
it is no infrequent thing to have 10,000 people employed 
in the shipbuilding firm of Messrs. Harland and Wolff. 
and half that number, say, in the shipbuilding yard of 
Messrs. Workman and ‘Clark, on the other side of the 
river. I have no doubt that much of the solid matter 
does not go into the river, but much of it does. 
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13479. Still you have the words of your own report. 
There is no doubt there is still pollution. Have you 
yaade any systematic attempt to gather together the 
manufacturers’ pollution, so as to make a complete job 
of your scheme ?—There has been a good deal done in 
that direction by the Public Health officers, who could 
give you lists. There are some waters got by manufac- 
turers for their trade purposes, and the manufacturers 
dare not discharge the water anywhere else but back 
again into the river for legal reasons?—Yes, we are 
familiar with that aspect of manufacturing pollution. 


13480. In regard to fecal pollution the expenditure of 
a large amount of ‘money ‘has resulted for all practical 
purposes in its being diverted from these streams ?—So 
far as our Corporation is concerned. 


13481. (Chairman.) But are there no sources of feecal 
pollution above you in the upper waters of the Lagan 
and the streams which flow into it?—There is no pollu- 
tion of the Lagan above Belfast until Lisburn is reached, 
which is the first town. When the village of Ligoniel 
was included in the city boundary, one of the first thinge 
the Corporation did was to have designed a system, a 
branch, by which the sewage of that village could be 
diverted into our main drainage system. That work has 
now been completed. There are still some parts of the 
extended city, the supplementary schemes for which will 
shortly be undertaken. 


13482. Prior to the construction of these intercepting 
works the Lagan was in a very offensive condition ?—Yes, 
in a terrible state, with abominable stench and filth, 
and what it would have been now had not purification 
taken place I really cannot tell. 


13483. Was it necessary to dredge in any way to keep 
up the fairway ?—Yes, and there is still dredging. 

13483.* There is still?—Yes, there is,a large amount 
of alluvial deposit in the stream. I remember they used 
to dredge up black mud, but they now dredge up yellow 
sand. 


13484. Then there has been an improvement in the 
character of the dredgings ?—Oh, yes. 

15485. You do not know anything about the quantity ? 
—No, hardly. 

15486. What do they do with the dredgings ?—Take 
them out to fill up and make ground outside the limits 
of the city. There is always plenty of demand for the 
stuff. At present there are dredging and other opera- 
tions going on in the Musgrave Channel, 

14487. And you have noticed a great improvement in 
the character of the banks since you first knew them ?— 
Yes, it is generally remarked. The chairman of my own 
committee of the Corporation would be able to tell you 
about that. The flats can be walked upon now; they 
are dry at low tide. It is now half mud and clay, allu- 
wial deposit. 

15488. Do you suppose that what is discharged at high 
water 1s carried out for the greater part to sea?—Yes, I 
think it is generally driven out. 

13489. (Mr. Stafford.) How far is Lisburn from 
Belfast 7—As the crow flies or along the river? 


15490. Along the river ?—The river is very tortuous. 


13491. Approximately ’—It will, be nearly ten miles 
on the course of the river. 


13492. What is the population of Lisburn?—I should 
say from 15,000 to 20,000. 


(18493. Does the whole sewage of Lisburn discharge 
without treatment into the Lagan?—I cannot answer 
that question, sir, 

_ 13494. Do you know if crude sewage is discharged 
into the Lagan?’—I am under the impression that an 
amount of crude sewage gets into the Lagan. 


13495. Can we get that information?—Yes; I think 
Dr. Letts will be able to give you some information in 
regard to that. It does not affect us in Belfast. 

13496. You think it will not affect you, a population 
of 20,000, discharging their crude sewage into the river 


i 


15510. (Chairman.) You are Dr. E. A. Letts, Pro- 
fessor of Chemistry in the Queen’s College, Belfast ?— 
Yes, that is so. 

13511. I think you have given considerable attention 
te the question as to how far the presence of sewage 
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ten miles above you?—Oh, yes, of course. I think it | 
would only be fair that neighbouring towns like Lisburn, 
if Belfast sets the lead, should follow suit. 


13497. It would materially affect you if it did not?— 
Yes, it, would. 


13498. You say in your report of April, 1899: “The 
accumulated seaweed on the foreshore, which is allowed 
to decompose in the late summer and autumn, and which 
may to some extent be fostered in its growth by sewage 
from Holywood and other places along the shore, and 
perhaps by the sewage from Belfast, is no doubt very 
offensive to the senses. Hence the representations re- 
cently made by the residents along the Lough.” Is 
there a large sewage discharge from Holywood and other 
places: along the shore?—Yes, and from places like 
Cultra and Marino. 


13499. Do all discharge upon the foreshore ?/—Yes. 


15500. And it materially affects the growth of the 
weed ’—Yes, I have not the slightest doubt about it. 


13501. (Dr. Russell.) What is the population of Holy- 
wood ?—About 10,000 altogether, I think; this is in-. 
cluding those who live round about it. It is a large 
residential district, and there are in addition the bar- 
racks there. ' 


13502. You referred to some instance of the offensive- 
ness of this weed in Southampton waters?—I know 
Southampton pretty well, and I must say there is some 
offensive odour from the seaweed there, but I do not 
know if it is the ulva latissima. 


15503. You think it seaweed ot some sort ?—Yes. 


13504. (Mr. Stafford.) In regard to the loan, the appli- 
cation to borrow £78,000 for sewage purification works, 
can you give us the sense of the reply of the Local 
Government Board to the Corporation ?—Yes, here are 
the exact words: “The Board are of opinion that while 
the general lines upon which it is proposed to treat the 
sewage before it is discharged into the Lough are satis- 
factory, it is desirable that a greater degree of purification 
than has been effected in the experimental works should 
be secured. In the meantime, therefore, while the 
Board now sanction borrowing to the extent of £50,000 
for the construction of purification works, they will defer 
their formal approval under Section 43, Subsection 6, of 
the Belfast Corporation Act of 1899 until further in- 
vestigations have been made and reports furnished by 
experts.” Those are the words. | 


13505. (Chairman.) Just a final question. Would you 
agree to this summary of your evidence? Before your 
intercepting sewers were constructed there was a very 
serious pollution of the Lagan ; your intercepting sewers 
have practically done away with the evil; that by the 
discharge of crude sewage matters into the open Lough 
no direct evil has arisen from such discharge; that 
sewage matters are not found on the shores of the 
Lough, but there appears to have been an increased 
development of the ulva latissima, which brings about 
by its decay a serious nuisance, a nuisance alleged to be 
due to the presence of sewage matters in these waters ? 
—Yes, but I should like to qualify that; a nuisance to 
the senses, but not really detrimental to health. 


13506. It is claimed to be a serious nuisance P—Yes. 


13507. Your Corporation recognises its responsibility 
to avoid taking any course which would promote the 
growth of the ulva, and is carrying out a series of ex- 
periments for the purpose of dealing with the sewage so 
as to minimise that growth?—Yes, believing that the 
way they are doing \that will be common to everything 
in the final scheme. They will still be utilised in any 
further development. One word, as regards Lisburn. 
It is quite possible that the water chemically may be 
such as to contribute to the growth of the weed. 


13508. Has any analysis been made?—No, I don’t 
think so of the Lagan. 


13509. I don’t think it will be necessary for us to 
trouble Mr. Napier to-day; we had considerable con- 
versation with him yesterday, and I don’t propose to 
trouble him to give evidence P—As you please, sir. 


Dr. E. A. Lurrs, called ; and Examined. 


matters in the Lough waters promotes the growth of the 
ulva latissima ?—Yes, I have. 


13512. You have been consulted upon that point by 
the Corporation of Belfast, and possibly by other local 
authorities P—Yes, that is so. 


MINUTES OF EVIDENCE. 


13515. I suppose we may take it that the ulva latis- 
ssima existed on these shores apart from sewage pollu- 
tion, that the probability is that it does not owe its 
presence there to sewage pollution, but that its exces- 
ssive growth is due to the pollution?—Yes, its excessive 
growth, in my opinion, is due to pollution. 

- 15514. Can you tell the Commission by what process 
.you have come to that conclusion ?—I have prepared a 
statement in writing, Mr. Chairman ; I think it might 
take from a half to three-quarters of an hour to read. 


13515. Will you hand it in?—I would prefer it to be 
taken down. I would suggest I read it; it deals with 
the whole subject. 


13516. You think it would save time if you read it P— 
Yes, I do. 


_ 138516*. All right?—In the first place in order to 
preserve a line ot continuity, between my past evidence 
and the present—I would ask your permission to 
-give a brief resumé of my past evidence, then to tell 
fhe Commission what work I have done since of 
.a scientific and practical nature, and lastly the work 
which I hope to do in the future. as regards 
the evidence given in the past by me, part of it 
relates to the growth of the seaweed, the ulva latissima, 
and the conditions attendant upon that growth. I was 
“ed to that subject from a study of the nuisance which, 
-arises from the Lough in connection with the weed—a 
nuisance, sir, which I think you saw the potentialities of 
yesterday, without being able to realise the actual con- 
dition of the nuisance as it sometimes occurs when the 
weather is extremely warm and large quantities of the 
~weed are deposited, and frequently remain more or 
less stationary in the shallow pools and bays along the 
-coast for miles. Under these circumstances putrefac- 
tion occurs very rapidly, and a perfectly intolerable 
«stench arises, which is perceptible over a wide 
area, and is sickening at the actual site of the 
Ruisance. It was in this way that I became in- 
terested in the ulva latissima, and, together with Mr. 
John Hawthorne, my pupil, I made a somewhat extended 
inquiry on the seaweed, which embraced not only a study 
‘of the chemical changes which occur when it ferments,, 
"but in addition an examination of the composition and 
characters of the weed itself, and its relation to the 
pollution of sea water by sewage. We proved experi- 
mentally that when it is closely packed in sea water it 
rapidly putrefies—if the mixture is kept warm—and that 
eventually all the characteristics of the foreshore nui- 
ssance are produced in miniature. At first a fermenta- 
tion occurs, and carbonic anhydride and hydrogen are 
evolved in abundance, while certain organic acids (mainly 
propionic, butyric, and some acetic acid) are simul- 
taneously produced from the tissues of the weed. Later 
-a second change occurs, in which what remains of the 
weed from the first fermentation blackens and sul- 
-phuretted hydrogen is evolved. The peculiarly offensive 
-and sickly smell arising from the foreshore of the Lough 
in warm weather is due to this latter gas in confunction 
with the fatty acids. The chemical changes which the 
“seaweed suffers, whereby these substances are formed, 
-are caused by certain micro-organisms, and from our 
experiments on this point we believe that at least two 
different species attack the weed. One of these appears 
“to infest the seaweed itself, and causes the production of 
ithe two gases, carbonic anhydride and hyarogen, along 
‘with the organic acids. The other, we have some evi- 
dence for believing, is derived from the mud of the fore- 
shore, and causes the evolution of the sulphuretted 
hydrogen and the blackening of the seaweed by the pro- 
duction of sulphide of iron. Our next experiments were 
“made with the object of studying the relation of the ulva 
‘latissima to sewage pollution, and the evidence which 
we eventually collected tending to prove that the occur- 
‘rence of this seaweed in quantity in any locality is asso- 
ciated with the pollution of sea water by sewage was of 
“three kinds. First, that afforded by the composition of 
‘the weed itself, or rather by the amount of the nitrogen 
‘which it contains, analysis showing that when dry 
the quantity of that element amounts to 62 per 
“cent. of the weight of the weed, which, multi- 
‘plied by the usual factor, 6°25, gives the extraordinary 
figure of 38°6 for the percentage of albuminoid 
“substances in its tissues. This is greatly in excess 
of the quantity present in any other seaweed, and in 
_ vegetable products generally ; and indeed in this highly 
‘significant feature of excessive nitrogen content 
ulva latissima is more allied to an animal substance than 
~to one of vegetable origin. Secondly, we contrasted 
ei 
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localities we were acquainted with in which ulva latissima 
occurs in quantity with others from which it is virtually 
absent. In Dublin Bay the conditions under which the 
ulva latissima occurs In quantity are both interesting 
and significant. Broadly speaking, the upper reaches 
of the bay are divided artificially into two por- 
tions by the so - called Pigeon House wall, which 
extends for more than a mile and a _ half 
in an easterly direction, and terminates in Poolbeg 
Lighthouse. A second wall, called the North Bull 
wall, juts out from the northern shore of the bay at 
Dollymount, and extends in a 8.K. direction to within 
about 1,000 feet of Poolbeg Lighthouse, terminating 
in a second lighthouse called The Bull. The 
northern part of the bay thus almost enclosed by the 
two walls forms the harbour; on the other hand the 
southern portion of the bay is quite open. The har- 
bour receives not only the waters of the Liffey river, 
into which the major portion of the city sewage at pre- 
sent flows, but also those of the Tolka river, which 
is polluted by a large sewer running into it close to its 
mouth, while another large sewer discharges directly 
on to the northern shore close to the city, as well as a 
considerable number of smaller sewers the whole way 
thence to Dollymount. On the other hand, no sewers 
of any magnitude (if, indeed, any at all) discharge 
their contents into the southern portion of the bay until 
Blackrock and Kingstown are reached, which are quite 
at its mouth. Thus, broadly speaking, the northern 
portion of Dublin Bay consists of a polluted area, while 
the southern portion is unpolluted. Now, plenty of 
ulva is found on the northern shores of the harbour, 
and is washed up along the Clontarf foreshore, where, 
as in Belfast Lough, it rapidly putrefies in warm 
weather, and gives rise to a nuisance. On the other 
hand, the southern portions of the bay seem to be quite 
clear of the seaweed until Blackrock and Kingstown 
are reached, where it is found in fair quantity, and 
there a sewage tank discharges its contents into the 
sea. 

Belfast Lough.—According to the statements of some 
of the older inhabitants of the neighbourhood, ulva 
latissima was not present in former times in the very 
large quantities in which it now occurs in the upper 
reaches of the Lough, but the zostra marina, or 
sea grass, now found only in small quantities, was 
abundant. Up to the year 1889 the bulk of the sewage 
of the City of Belfast was allowed to flow directly into 
the Lagan river, but in that year a new drainage system 
was inaugurated by which the greater part of the 
sewage is collected into two main channels, and from 
them pumped into a tank, the contents of which are 
discharged (on the ebb tide only) through a submarine 
culvert opening some distance seawards. Belfast, as 
everyone knows, has grown with remarkable rapidity, 
and there can therefore be no question that for that 
reason alone very much more sewage makes its way 
into the Lough now than formerly, and this amount 
has undoubtedly been increased since the introduction 
of the main drainage scheme, the Lagan river no 
longer acting as a settling tank in which the bulk of 
the sewage solids was deposited. The tides in the upper 
reaches of the Lough are sluggish, and it is probable 
that a considerable portion of the sewage, if not indeed 
the greater part, does not make its way out of the 
Lough on the ebb tide, but having drifted a certain 
distance seawards, is washed backwards by the flood 
tide in a bifurcating stream, which distributes it over 
a wide area. 

Strangford Lough, which is quite close to Belfast 
Lough, resembles the latter in extent of area, and 
also in the large surfaces uncovered in its upper reaches 
at low water. It differs from it, however, in that no 
large town is situated on its banks. In this Lough 
ulva latissima is practically absent. | Moreover, to 
the best of my knowledge, ulva never occurs in quan- 
tity at any spot on our coasts removed from the influence 
of pollution. 


These facts seemed to offer strong primd@ facie 
evidence that the growth of the ulva latissima is asso- 
ciated with pollution of sea water, and, as a conse- 
quence, that its occurrence in quantity in a particular 
locality may be regarded as an indication of sewage 
pollution. This view received very remarkable con- 
firmation from experiments which we made on the 
power which the seaweed possesses of absorbing inor- 
ganic compounds of nitrogen, such as ammonia and 
nitric acid, from polluted sea water—that is to say, 
those simple compounds which the nitrogenous con- 
stituents of sewage are eventually converted into by 
any system of disposal, whether natural or artificial, 
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if I may use the expression. ‘Since last giving evidence 
before the Commission, I have, along with Mr. Haw- 
thorne, made further experiments on this subject, with 
results that I can only describe as startling, and with 
your permission I should like to describe them. The 
seaweed we employed had been somewhat roughly 
treated. . Originally collected near Dublin, the fronds 
were rolled into packets which were placed in a sponge 
bag and sent by post to Belfast. By an accident they 
were left uncared for on their arrival for more than a 
week, and when examined several of them were found 
to be in a state of incipient decomposition. Some, 
however, appeared to be still healthy. These were well 
washed in tap water, trimmed with scissors (for cutting 
the seaweed does not appear to affect its vitality), and 
the pieces placed in fresh sea water in glass dishes. 
The experiments on their powers of ammonia absorp- 


tion were made six or seven weeks after they had been- 
collected, and they are still alive, although a year has. 
viapsed, and they have had no change of sea water. 
Two different series of experiments were made, the 
first with a solution of a pure ammonium salt in sea. | 
water, and the second with a mixture of sea water and 
the effluent from the bacteria beds (after double con-- 
tact). All the experiments in the first series were- 
made with the same piece of seaweed, which had an area 
of about 200 square inches, and a similar remark applies- 
to the second series, in which, however, several pieces 
of seaweed were used, having a total area of about 600° 
square inches. Individual experiments were made in 
both series to test the absorptive power of the seaweed 
in relation to concentration (of the ammonia) as well 
as the effects of light and darkness. The following: 
table gives the chief results obtained :— 


ABSORPTION OF AMMONIA BY THE SEAWEED ULVA LATISSIMA :— 


(A) From A SOLUTION OF AMMONIUM CHLORIDE IN SEA WATER: 


(Area of Seaweed 200 square inches.) 





(Volume of Mixture 24 litres.) 


—s = 















































arty of. Anmoniatel Percentage of Ammonia absorbed after | : 
per 100,000 of Liquid — | | In 
originally present. | 1 Hour. 2 Hours. | 3 Hours. 4 Hours. 5 Hours. | 
0-085 | 59 81 91 = 1 Gtan 
| | Daylight. 
0°18 58 88 96 97 — 
0:085 37 77 87 91 — 
| ; Darkness. 
0:96 29 44 56 67 73 
(B) From A MIXTURE OF BACTERIA BED EFFLUENT AND SEA WATER. 
(Area of Seaweed 600 square inches. ) (Volume of Mixture 23 litres.) 
Parte Gf Avon, Percentage of the Ammonia absorbed after 
per 100,000 of Liquid ————— | In 
originally present. 1 Hour. 2 Hours. | 3 Hours. 4 Hours. | 5 Hours. 
—— = Jia ET ee = al , ent SR SS 2 Se = - = = 7 = 
0:084 64 82 | 91 —_ — ) 
Daylight. 
0-412 59 86 96 98 99 J 
0-080 18 45 58 wi 48 
0-095 58 Mike ag bebe 87 94 98 Darkness. 
| 
0532 43 63 73 78 b 4 

















The general conclusions which we drew from the 
experiments are as follow :— 


(1) The absorption of ammonia by the seaweed is 
very rapid, and with the mixtures used practically all 
the ammonia was absorbed in five hours. 


(2) The amount absorbed is greatest during the first 
hour of contact, and then rapidly falls off. 


(5) Although the concentration of the ammonia 
exercises some effect on the proportion absorbed, it is 
by no means so considerable as might have been 
expected. : 


(4) The seaweed absorbes ammonia both in daylight 
and in darkness, ‘but the proportion in the latter case 
is rather less than in. the former. 


rc ae 

(5) The effects of an inéréased area of the seaweed 

on the proportion of ammonia absorbed are not so great 
as might have been expected. 


And our experiments may also furnish a hint as to 
a possible new method of sewage treatment by what 
I may term aquatic sewage farms. I should like to 
take the opportunity of here, mentioning another pro- 
perty of the ulva, viz., its rétarkable powers of oxygen 
evolution and carbonic anhydride absorption. 


Again and again in our experiments we noticed the 
curious stimulating effects of the added ammonia or 
effluent, which were evident from the rapid evolution of 
oxygen from the surface of the seaweed which always 
occurred about 15 minutes after adding the polluting 


IX 


substance to the sea water, and, indeed, forms a pretty 
lecture experiment. In two cases the dissolved gases: 
were extracted from the sea water in which the ulva was. 
immersed (by boiling out with dilute sulphuric acid in. — 
vacuo) immediately after adding the polluting material — 
and again some hours later, and the gases analysed. — 
The first experiment was made in daylight, and it was © 
found that after four hours the carbonic anhydride — 
had diminished by 5°79 c.c. at N.T.P. per litre, while — 
the dissolved oxygen had increased by 3°43 c.c. at 
N.T.P. and about 2 c.c. of evolved oxygen were 
caught in a special arrangement. The second experi-. 
ment was made in darkness, and showed, as was to be 
expected, a reversal of the phenomenon, the mix- 
ture of sewage effluent and sea water having gained: 
2°85 c.c. of carbonic anhydride with nearly the cor- 
responding loss of oxygen, viz., 2°46 cc. .From 
these results the reason for the well-known fact that a. 
few fronds of living ulva keep a marine aquarium 
healthy is clear. Not only is it an admirable scavenger,. 
but it supplies an abundance of oxygen, and, indeed, I 
may mention that in the above experiment made in: 
daylight the quantity of dissolved oxygen eventually 
found was nearly three times the amount which Dittmar 
found that sea water would absorb from’ constantly re- 
newed air. Now it so happened that while our work 
on the seaweed was in progress I was anxious for purely — 
scientific reasons to study the changes which occur in« 
mixtures of sewage and sea water, and an experimental: 
investigation was accordingly made on the subject by | 
myself, in collaboration with: Messrs: Blake,. Caldwell, 
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-and Hawthorne, and afterwards continued by Mr. Haw- 
thorne and myself. One of the results of this work was 
to show that under aerobic conditions the change of the 
albuminoid matters present in the sewage into ammonia 
and eventually into nitrate occurs very slowly—so slowly, 
im fact, that with mixtures containing 1 per cent. of 
sewage, the first of these two changes has only pro- 
ceeded to a slight extent after some weeks, while the 
second is incomplete after some months. At the time 
of making these experiments it did not occur to me that 
they would be of any special value in relation to the 
growth of the ulva latissima, and the problem of sewage 
disposal at Belfast, but the importance of the results 
obtained soon became obvious after I had ascer- 
tained the extraordinary power the seaweed possesses of 
‘absorbing ammonia and nitrates from sea water, and 
“that its tissues contain so high a proportion of nitrogen, 
-and had also learned that the scheme of purification 
proposed for Belfast was treatment by bacteria beds. 
‘For the albuminoid matters present in sewage are even- 
tually converted into ammonia and nitric acid (or, at 
least, are supposed to be), and the albuminoid matters 
themselves are, as is well known, by no means entirely 
zvemoved from sewage by treatment on bacteria beds. 


if then the albuminoid bodies still present in the 
effluent change rapidly into ammonia or nitrates on 
-dilution with sea water, a store of what may be termed 
-potential food for the ulva will flow into the Lough in 
addition to the actual nourishment which the effluent 
contains in the shape of ainmonia. On the other hand, 
if the conversion of the albuminoid matters occurs very 
slowly, they will eventually escape seaward without fur- 
‘nishing nourishment for the ulva, as the latter is in- 
-eapable of absorbing them in the unchanged condition. 
“The experimental results obtained appear to decide the 
- question, the change of albuminoid bodies into ammonia, 
and the further oxidation of that substance to nitrate, 
-occuring so slowly that their effect on the growth ot 
the ulva latissima may be disregarded. 


About the time we were making these experiments the 
-attention of the municipal authorities in Belfast had 
been directed to the condition of the Lough, and it was 
decided by them that a scheme of sewage puri- 
cation was necessary ; the scheme eventually recom- 
-mended by the City Surveyor being as already men- 
‘tioned, that of treatment by bacteria beds. In_ the 
autumn of 1900, some months after this decision had 
been arrived at, Dr. Lorrain Smith and myself were 
-commissioned by the city council of Belfast to make 
an experimental investigation on this scheme, and also 
rto report on its probable effects on the Lough if it 
were carried out. I may here remark parenthetically 
‘that I sincerely trust Dr. Lorrain Smith will continue 
his bacteriological examinations. The results of my 
-own work are embodied in a report which was handed 
in to the town clerk last August, copies of which are at 
your disposal, if you would like to have them. The first 
_pages deal with general matters concerning sewage dis- 
posal, and also contain an account of the investigation 
-of the ulva, and of the nature and speed of the chemical 
changes which occur in mixtures of sewage and sea 
water, while the description of the special] investigation 
on the scheme of sewage purification proposed for Belfast 
commences on page 24. With your permission I will 
now give a summary of the latter. The analytical work 
consisted of determinations of solids, free and albumi- 
“noid ammonia, and also of the total unoxidised nitrogen 
‘by Kjeldahl’s process, nitrates, nitrites and chlorine, 
_and of the “ oxygen absorbed” by the permanganate test 
under different conditions, and, lastly, of the dissolved 
gases, all the analyses being made as far as possible 
‘simultaneously and with corresponding samples of the 
sewage as it flowed into the bacteria beds, and of 
‘the effluents from the first and second contacts. In 
all, twelve complete sets of such analyses were made 
under different conditions of weather, time, and season, 
‘in order to obtain information as to the average effect 
of the experimental bacteria beds as they were then 
“installed. These beds were four in number, two upper 
and two lower, the dimensions of each bed being 90 feet 
long by 72 feet. wide at the bottom, with an average 
depth of 3ft. 6in. The filling material used in three 
-of the beds (one upper and two lower) was broken 
bricks, and in the remaining bed, coke—the material in 
all the beds being: in fragments of much the same 
“size, namely, about that of ahen’segg. As regards the 
samples, the sewage as it arrives at pumping station 
No. 1, in the high and lew level sewers respectively 
4s there mixed, and flows in a single culvert to pump- 
“ing station No. 2, where it is collected in large covered 
*tanks, and thence, after passing through a gauging well, 
«4 portion passed into the experimental bacteria beds. 
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It was thus thoroughly mixed before treatment, so 
that the collection of an average sample at a given time 
presented no particular difliculties. 


All the samples, with the exception of those intended 
for the analyses of the dissolved gases, were 
taken by means of a “dipper,” with which por- 
tions of the sewage or effluents were removed at stated 
intervals into a bucket, the contents of which were 
finally well mixed and transferred to stoppered Win- 
chester quart bottles. The samples for the analyses of 
the dissolved gases were collected by a special arrange- 
ment in such a way that the sample did not come into 
contact with the air during the process. In the case of 
the sewage the samples for the analyses of the dissolved 
gases were collected from mid-depth of the liquid in the 
gauging well, and in the first six samples of the effluents 
examined the liquid was drawn from mid-depth of the 
bacteria beds ; but, in the remaining six samples, the 
effluent after second contact was alone examined, but 
in each case two samples were analysed—one collected 
near the bottom of the bed, and the cther from a depth 
of six inches below the surface. 


I may mention in connection with the working of the 
experimental bacteria beds that during my experiments 
the duration of each cycle was about half the interval 
between two consecutive tides, or on an average 
65 hours, the period of each operation being about as 
follows :— 


Filling upper bed - - . - hour 
Resting full - - - - - 23 hours 
Emptying and filling lower bed - hour 
Resting full - . - - - 25 hours 


The first nine series of analyses were made with 
samples collected from one pair of upper and lower beds 
which were filled with the brick fragments, but owing 
to repairs which had to be executed on these beds, the 
remaining three series were made with samples collected 
from the other pair of beds, the upper of which con- 
tained the coke filling. There are some very remarkable 
and interesting differences in the analytical results ob- 
tained with the latter, which I shall draw attention to 
presently. 

' Coming now to the purification effected by the bacteria 
beds, the tables of results show that as the average, of 
all the determinations 273 per cent. of the free or saline 
ammonia was lost from the screened and settled sewage 
after single contact with the beds (or rather after con- 
tact with the upper bed), and 513 per cent. after double 
contact. The corresponding figures for the albuminoid 
ammonia are 41°6 and 70°7 respectively, the decreasing 
amounts of these two factors being probably the surest 
index of the extent of purification. 


The superiority of the beds filled with brick fragments 
over those the upper of which contained coke is brought 
out by the tables, and although, as it happened, the 
sewage was more concentrated when the effect of the 
latter beds was being investigated, the weather drier 
and warmer, and the number of samples analysed too 


.few perhaps to draw any absolute conclusions, still I am 


of the opinion that the brick beds of the experimental 
installation were superior in their purifying effects to 
the other pair. 

The figures for the total nitrogen (by Kjeldahl’s pro- 


cess) show an average loss on all the samples of 36 per 
cent. after first contact, and 57 per cent. after the second. 


Dr. ESA. 
Letts. 


31 July 1902, 


As, of course, was to be expected regarding this factor - 


also, the brick beds appear as the more efficient purify- 
ing agencies. 

As regards the oxygen absorbed test, which is often 
relied on for indicating the degree of prification 
effected, the figures given in the table (3) for the four 
hours’ test show a purification of 47 per cent. for single 
contact, and 71 per cent. for double contact, the figures 
not differing very much from those of the albuminoid 
ammonia. 

The average loss of free and albuminoid am- 
monia from the screened and settled sewage after 
double contact with the bacteria beds is represented 
graphically in Table 4 of the report, together with the 
purification indicated by the four-hour oxygen absorbed 
test, where they are also contrasted with the results 
obtained at Manchester (report of the Rivers Depart. 
ment, January 22nd, 1900, table 7) and Leeds (report 
on Sewage Disposal, December, 1898, table 1), ai both of 
which cities very thorough investigations have been 
made by experts on the bacterial methods of purification 


As the actual proportions of free and albuminoid- 


ammonia both in the original sewage and alse in the 


Dr. i. A. 
Letts. 
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efiuents after treatment vary considerably in the 
three cities, the usual plan has been adopted of express- 
ing the purification as percentages of the original 
amounts, and the same thing has been done as regards 
the oxygen absorbed test. 


The figures are in round numbers as follows :— 





Percentage loss of 

















Bie ona, Free Albuminoid| Oxygen 

Ammonia. | Ammonia. | Absorbed. 
Belfast - - - | Q7 42 47 
Leeds - - si QT 50 50 
Manchester - : | 45 55 72 

Second Contact. 

Belfast’ 30 (2 51 71 71 
Leeds’ - 3 ai 51 74. 82 
Manchester - : | 84 82 91 








Setting aside the differences in the character of the 
sewage submitted to treatment, also those in the 
material with which the beds were filled, and in the 
cycle of working the chart shows :— 


(1) That the purification as regards free ammonia 
is almost identical at Leeds and Belfast, and only 
slightly different as regards albuminoid ammonia. The 
purification as indicated by the oxygen absorbed test 
is higher at Leeds than at Belfast, but no particular 
importance need be attached to this, as the test in my 
opinion at least is misleading. 


(2) The Manchester experiments show a much higher 
purification in all the above factors, and especially in 
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the free ammonia, which, owing to the peculiar cir- _ 


cumstances attending the discharge of sewage into Bel-- 


fast Lough, is of great importance. 
It seems probable that the preliminary treatment in. 


the open septic tank to which the Manchester sewage — 


was subjected previous to its treatment on the bacteria. 
beds may account for this, and if so, a valuable hint is. 
given as to the treatment of the Belfast sewage. 


THE CHEMICAL AND BIOLOGICAL CHANGES 
OCCURRING IN THE BACTERIA BEDS. 


It has, I believe, been generally assumed that. 


bacteria beds act as oxidising agents, absorbing oxygen — 


from the air during their periods of rest, and subse- 


quently transferring it to the constituents of the sewage- — 


when the beds are filled with this latter, the transfer 


being effected by the micro-organisms which have estab-- — 
lished themselves on the surfaces of the material with — 


which the beds are filled. 


This view is certainly supported by the results of the- — 


“oxygen absorbed test,” which invariably show that 
much less oxygen is absorbed from the permanganate- 
by the sewage after treatment than before. 


It has also, I think, been further assumed that the- 
micro-organisms mainly concerned in the purification 
process are the so-called “ nitrefying organisms,” whose 
function it is eventually to oxidise the nitrogen of the 
nitrogenous constituents to nitric acid, or rather to: 
nitrates, the necessary bases for the production of these 


salts being present in the sewage, and their presence — 


being, indeed, essential for the nitrefying process. 


Nitrites may also be formed either by the reduction 
of the nitrates or by incomplete oxidation. 


Hence, if these views are correct, the effluent from the- — 


bacteria beds should contain nitrates and nitrites equi- 
valent in amount to the unoxidised nitrogen which has 
disappeared during the treatment. 
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But on examining the results obtained by chemists 
elsewhere, I have been much struck by the compara- 
tively small amounts of nitrate and nitrite they have 
found in relation to the unoxidised nitrogen disappear- 
ing. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


The following figures have beem calculated partly 
from the results given in the Manchester and Leeds 
reports, already referred to, and partly from the table 
(p. 68) given in Dibdin’s book on “The Purification of 
Sewage and Water.” 2 









Nitrogen disappearing as r 
“free” and “ albuminoid ’ 


ammonia. 






Nitrogen found in the effluent as nitrate and 
nitrite after double contact with the 
bacteria beds. 





(Grains per gallon.) 
Actual amount. 





Percentage on 


(Grains per gallon.) ; 
nitrogen disappearing, 


Actual amount. 














Manchester = Z 1-634 
Sutton : : 3 £ 4 c 7-185 
Leeds - 2 5 i 2 1°58 





| 0'636 


| 39 
| 

| 1-100 : 15 
| 

| 0-11 ; - 











While at Belfast the discrepancy is still more marked, 
as practically no nitrate or nitrite appeared im the 
effluent. 


It is quite evident, therefore, that a considerable por- 
tion, and in most cases the greater part, of the un- 
oxidised nitrogen which disappears must be got rid of 
in some other form, and the question arises as to how 
this may occur. : 


Tt seems to me that there are two, and only two, 
alternative ways in which it can be lost. (1) It may 
escape in the gaseous state, or possibly as gaseous 
oxides of nitrogen ; and (2) it may pass into the tissues 
of animals or vegetables which either escape from the 
bacteria beds or remain in them. 

In other words, there may be either a chemical or a 
biological explanation, or both together, and I shall 
examine each of these separately. 


Chemical Explanation.—For reasons already men- 


tioned, chemists have scarcely paid any attention to the 
gases held im solution by sewage or the effluents from 
the bacteria beds. In the present investigation, how- 
ever, considerable time and labour were devoted to this 
matter, and the results obtained are, I venture to hope, 
suggestive and interesting. 


If the table showing the composition.of the dis- 
solved gases is examined, it will be seer that (1) prac- 


tically no oxygen was present either in the sewage or _ 


the effluents; (2) that the effluent from the first contact 
always contained considerably more carbonic anhydride 
than the original sewage, and that, with two exceptions, 
the effluent from the second contact: also contained. an 
excess of that gas; (3) that in the first nine series of 
analyses the quantity of nitrogen in the effluents was 
invariably in excess of that present in the original sew- 
age, and that, generally speaking, it was in larger excess 
in the effluent from double contact than in that from 
single contact. 


There can, therefore, be no doubt whatever that some 
of the nitrogen present in the combined state in the 
sewage is converted into free nitrogen, and it was easy 
to calculate what proportion of the unoxidised nitrogen 
disappearing from the sewage made its appearance as 
dissolved nitrogen in the effluent. 
of analyses only were made under exactly the same con- 
ditions, I have taken them alone into consideration for 
that purpose, and I find that on the average the excess 
of nitrogen in the effluent from second contact (over 
that present in the sewage) amounted ‘in weight to 
0°272 parts per 100,000, while the loss of unoxidised 
nitrogen which had occurred in the sewage (by Kjeldahl’s 
process) amounted to 2-2 parts, or that 12 per cent. of 
the nitrogen lost from the sewage during purification was 
thus accounted for, while in one particular case it 
amounted to nearly 20 per cent. 


But it must be mentioned that in all probability only 
a fraction of the gaseous nitfégen actually evolved would 
be retained by the effluent, as the latter can onlv dis- 
solve a certain amount of the former, and consequently 
a good deal of nitrogen may have escaped into the air. 

A singular feature of the analyses is that when a 
change was made in the beds, and the samples were taken 
from that pair, the upper of which contained coke, no 


As the first six series _ 


































evolution whatever of free nitrogen was observed in the — 
first. series of samples examined (series 10), while the — 
two later seriés (11 and 12) showed only very slight — 
evolution. fe % 

This is very curious, and at present I can offer no ex- — 
planation of it, but I may recall the fact already men- 
tioned, that these beds showed themselves to be much 
inferior as purifying agents to the other pair. 


There are some other points connected with the dis- 
solved gases which are of interest, but which 1 must — 
content myself by merely mentioning. For instance, the 
entire absence of dissolved oxygen from the effluents — 
shows that the changes occurring in the bacteria beds — 
must, to some extent at all events, be of an anserobic 
nature, and not entirely erobic, as I think is generally — 
assumed ; also, the very considerable quantities of car-— 
bonic anhydride evolved during the first contact, and — 
the decrease which (as a rule, but not invariably) occurs 
during second contact are interesting. Finally, it may 
be asked, By what mechanism is the free nitrogen pro- — 
duced from the nitrogenous compounds? It is probably — 
microbic, and, indeed, certain definite species of or-— 
ganisms are known which possess the power of liberating — 
nitrogen from nitrogenous substances, but the whole 
subject requires further investigation. 4 


Biological Explanation.—As regards the possibility 
that nitrogen is lost biologically, 7.e., is absorbed into 
the tissues of animals or plants which feed on the sewage, — 
I am quite certain that a portion does escape in this 
way. The bacteria beds both in Belfast and at other 
places I have visited, swarm with minute insects, which 
are black in colour and wingless, and which I believe 
are of the species “ Podura Aquatica,’ Escaping im © 
myriads from the beds, they often form quite a thick — 
layer on the surface of the pond into which the effluent 
flows before it passes into the Lough—a-layer which 
looks iike soot, There can be no doubt that in thus 
escaping these sfimals carry with them some of the 
nitrogenous consvituents of the sewage which they have 
devoured, but as yet I have formed no estimate of the 
quantity thus removed. 


There is also a kind of worm always present in the 
effluent in fair quantities, which no doubt feeds on the 
sewage. What subsequently becomes of it I do not 
know. : 4 

In addition to these two species of higher animal 
organisms there are, of course, vast numbers of animal 
cule, but as the nitrogen contained in their bodies 1s 
estimated along with that of the nitrogenous con- 
stituents of the sewage, and as they no doubt remain in 
the effluent, they cannot be exactly said to function as 
“Nitrogen Removers.” ; 


That nitrogen actually escapes from the bacteria beds, 
partly as gas and partly in the bodies of animal 
organisms, is of the highest importance in virtue of 
the peculiar circumstances connected with the discharge 
of sewage into the Lough. ; 


Tf the nitrogen of the nitrogenous constituents of the — 
sewage were simply converted by the action of the beds 
into ammonia and nitrates, then there would not be M 
much prospect of getting rid of the “ulva latissima — 
from the Lough, for, as previously shown in this Report, 
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‘thes? are the very substances which encourage its 
growth. 


' ‘But this is certainly not the case, the bacteria beds 

functioning more as dispersers of nitrogen than as mere 
iconverters of it into simpler compounds to be absorbed 
into the tissues of the seaweed, and eventually, when 
the latter rots on the foreshore, to reproduce the effects 
of foul sewage. 


I will now, with your permission, read the conclusion 
of my report, for J find I cannot easily give you a sum- 
mary, as most of itself is a summary. 


CONCLUSIONS. 


(4) The treatment of the sewage by double contact 
with ‘bacteria beds and the discharge of the resulting 
effluent into the Lough, is, under all the circumstances, 
the most suitable method for the disposal of the sewage 
of Belfast. 


[As regards the expression “under all the circum- 
stances,’”’.at the time of making my report I was under 
the impression that the Corporation of Belfast were 
bound absolutely by their Act to carry out some system 
‘of sewage purification within three years from the date 
of the passing of the Act, and if that were the case, 
treatment-by bacteria beds seemed to be the safest and 
best course to adopt. As, however, an extension of the 
time is now unavoidable and further experiments are 
to be made, it is quite possible that a better method of 
disposal will suggest itself than that of treatment on 
bacteria beds only.] 


(2). The nuisance in Belfast Lough, or the “ foreshore 
nuisance,” is caused entirely by decomposition of the 
green seaweed ulva latissima, the growth of which in 
such enormous quantities is mainly due to the dis- 
charge of the crude sewage of the city into the Lough. 

(5) Itis probable that with efficient purification of the 
sewage escaping into the Lough the seaweed will even- 
tually be so reduced in quantity as to cease to give rise 
to a nuisance. 


I subsequently made some 


; RECOMMENDATIONS, 
which were as follow :— 


(1) The best material for filling the bacteria beds 

should be investigated, as it is evident that in the pre- 
sent experimental installation the coke beds are inferior 
in their purifying action to the brick beds. Beds of 
clinker have been largely used elsewhere with satis- 
factory results, and the new “ destructor ” should supply 
an abundance of suitable material. 
Also I-think it possible that finer grained material 
might be employed in the lower beds with advantage. 
In view of the results obtained at Manchester, it seems 
worth while to try'the effects of septic tank treatment 
on ‘the sewage previous to that of the bacteria beds. 
Experiments could, I belive, be tried in this direction 
with the present tanks. 


(2) As regards the foreshore nuisance there are 
several points I would direct: attention to. 


(a) Although the growth of the ulva latissima in such 
vast quantities is mainly due to Belfast sewage, it is 
undoubtedly assisted by the discharge of sewage from 
the towns and villages situated along the shores of the 
Lough. These ought also to adopt a system of purifica- 
tion if the nuisance is to cease.’ The discharge of large 
quantities of distillery refuse into the Connswater river 
also, very possibly materially encourages the growth of 
the seaweed. If possible this should be discontinued. 


Mr. Bretland is under a slight mistake as regards the 
disposal of sewage at Cultra, the little place on the 
coast where I live. The landlord of Cultra is an ex- 
ceedingly enlightened man, who is anxious to introduce 
anything he can for the. benefit of his tenants, and to 
improve the sanitation of the place. He has had in- 
stalled a complete system of drainage and sewage treat- 
ment for his tenants. The sewage passes into a septic 
tank, and thence on to bacteria beds, which are cer- 
tainly far too small, owing to a mistake of the en- 
gineers, but they still partially purify the sewage, and 
itis only after this treatment thatthe sewage passes 
‘into'the Lowgh.] I should like to be absolutely clear 
that ‘the distillery refuse from the Irish Distillery, a 
very large one, does not run into the river, the Conns- 
water river, not the Lagan river. 


6225, 


EVIDENCE. 139 


13517. (Chairman.) You spoke of the distillery refuse 


‘as probably promoting the growth of the ulva, can you 


tell us what is the chemical composition of the effluent ? 
Have you made any analysis /—Well, I should really not 
lke to commit-myself to figures. It is a long time ago 
since | made any analysis. It is very highly nitrogenous. 
If it ran in it would, in my opinion, carry with it a 
great deal of free ammonia. 


13514. Have you any idea of its volume ?—Well, it is 
very large. 

i16518*. So that it is an appreciable factor /—Yes, 
there van be no question about that. 


The witness then continued to read the recommenda- 
tions as follows :— 


(b) If there were no slob lands or sand banks for the 
ulva to grow and collect on, there would be no nuisance. 
Hence reclamation of these large tracts of foreshore 
should be encouraged. 


(c) A great deal might be done by the proper sani- 
tary authorities to keep the foreshore clean. The in- 
difference displayed in this matter is extraordinary, 
and the condition of the foreshore I can only describe as 
being often scandalous. A few men and carts con- 
stantly employed at different points in clearing away 
the seaweed could'do much to prevent this annually 
occurring and really serious nuisance. As it is, how- 
ever, deposits of the seaweed of considerable depth are 
allowed to remain for months until they are stinking 
masses of corruption, and are only dissipated eventually 
by a gale from the proper quarter of the compass. 


It is, however, only fair to say that at Holywood 
attention is paid to this matter, where men and carts are 
constantly employed in removing the seaweed as fast 
as it'is washed ashore. 


(d) I. am ‘convinced that the foreshore nuisance is 
injurious to health—not perhaps by inducing any 
dangerous disease, but.in causing nausea (and even 
vomiting), headache, loss of appetite and depression, 
and also, I.am inclined to believe, sore throat. - It cer- 
tainly affects the comfort of the people as well as the 
value of their property. 

(3) Even under the best system of purification, the 
resulting effluent ‘will still contain sufficient ammonia 
to encourage the growth of the ulva to some extent, but 
in my opinion it would be quite possible to'utilise the 
seaweed itself as a further purifying agent. This could 
be done by allowng the effluent to flow into ponds con- 
taining sea water and the growing ulva, and after a 
suitable period of contact discharging the mixture of 
sea water and effluent into the Louch in such a manner 
as to retain the seaweed within the ponds. As my labora- 
tory experiments show that a period of four or five hours 
is sufficient to remove practically ‘all the ammonia, the 
ponds might be made tidal, and the effluent discharged 
into them:during the rising tide. -.The liquid escaping 
during the falling tide would (if matters were managed 
properly) be. free from ammonia and nitrate, and would 
no longer be fit to encourage the growth of the seaweed 
in. the Lough itself. As the former, when fresh, is 
easily disposed of either by drying and burning or by 
digging into the ground (and as already stated it is an 
excellent manure), its amount in the ponds could be 
kept under control without difficulty. 


Dr. Eis\A. 
Letts. 


31 July 1902, 





Dr. Letts afterwards said: “In my report, as I have | 


just. explained, certain recommendations were, made 
involving a further experimental investigation, and 
similar recommendations: were made by my colleague, 
Dr. Lorrain Smith... Some delay has, however, occurred 
in our receiving a mandate from the city authorities to 
commence this work, but I have been recently informed 
by the town clerk that the committee in charge have 
passed a resolution authorising us to proceed with it, 
which is to be brought before the Council in a few days. 
Under these circumstances, I think I am justified in 
indicating the lines of research we are anxious to 
pursue. 


“(1) We wish to\make some further experiments as 
regards the most suitable materials for the filtering 
beds, and the size of the fragments to be employed. «We 
propose to compare the effects on the same sewage of 
samples of broken bricks, coke, clinkers, and stones, Of 
course,'a.good deal of work has been done on this sub- 
ject, but as the results are in some cases. rather con- 


tradictory, we think it. advisable to work out the matter - 


as far as possible in relation to the Belfast’ sewage. 
You have seen that the plant for these experiments is, 


hype 
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to a considerable extent on a working scale, so that 
while our experiments are progressing an increasing 
quantity of sewage will be purified. 


(2) In view of the Manchester results, we think it 
very desirable to try the effect of septic tank treatment 
previous to filtration, and for that purpose, as you have 
seen, a small septic tank and a set of small experimental 
beds have been constructed. 


“(3) Then I am desirous of studying the effects of 
oxidising filters on the Belfast sewage. I mean of 
filters giving an effluent with a high proportion ct 
nitrates, because I wish to ascertain whether, on mixing 
a fully oxidised effluent with an ordinary effluent such 
as we have, or with screened and settled sewage, the 
nitrates from the first will react with the unoxidised 
nitrogenous constituents of the second leading to loss 
of gaseous nitrogen. These experiments will, of course, 
be supplemented by laboratory experiments on the 
effects of adding nitrates to sewage, and analyses of the 
dissolved gases before and after this treatment. 


“(4) Dr. Smith and myself are most anxious to get, 
if pussible, a clearer idea of the chemical and biological 
changes occurring in the bacteria beds, than anyone 
seems to have at present, and also in the septic tank. 
We all know how rapid the changes are, but as yet no 
completely satisfactory explanation of them seems to 
have been put forward. “he cause of the loss of so 
high a proportion of nitrogen as occurs in the bacteria 
beds remains a mystery. 


““(5) Then, as regards the ulva, much work remains to 
be done, and I confess that personally I feel a heavy 
responsibility as regards this matter, because, while it 
has been comparatively easy to explain the causes of our 
foreshore nuisance, the remedy is\by no means so simple 
a matter. If we could reclaim the slob lands and 
banks I feel sure that the nuisance would cease, but I 
am told that the expense involved would be enormous 
and out of the question. All I can suggest at present 
is to starve the weed out, cut off, as far as possible, its 
supplies of nitrogenous food. This can undoubtedly be 
done to some extent, and I am sure to a considerable 
extent by these so-called bacterial methods of purifica- 
tion. Can we get rid of the rest, or practically do so 
by utilising the seaweed itself? Can we work an 
aquatic or marine sewage farm in such a way that the 
effluent from the purification works shall pass into an 
enclosed area, where it will meet with a crop of the 
ulva under control, and under the most favourable 
conditions, and pass out free from those matters which 
will encourage the growth of the seaweed which is 
beyond control? ‘These are practical. problems which 
will not be solved easily or in a short time, but I think 
they are clearly among the most important we have to 
attack.” 


13519. (Chairman.) We have listened with very great 
interest to the evidence you have put before us Dr. 
Letts. We gather you think a remedy for this lies in 
four directions, of which one is not practicable because 
of its exceeding expense, namely, the confining in of 
these lands so as to reclaim them. You think that is 
impracticable ?—Yes. 


13519*. But the others are practicable you think, one 
by a process of sewage treatment which will largely re- 
duce the amount of free ammonia in the effluent. 
Another by a treatment—and this is a very interesting 
suggestion—on what you call an aquatic sewage farm, 
by the utilisation of this growth of the ulva, which left 
to itself naturally brings about the nuisance. The third 
suggestion also is well worthy of consideration, the 
suggestion of the removal of the ulva and its utilisation 
upon the land. Do you think that the growth of the 
a causes the only nuisance so far as you have found ? 
—Yes. 


13520. Seeing that the only nuisance caused is 
minimised by carting away the portions of the ulva 
left upon the banks, and amassed there under condi- 
tions in which it cannot live, and decays, do you not 
think that the authorities might to some extent meet 
the difficulty by joining together in: the expense of its 
removal from the shores ?—Yesg, I think so. 

13521. What is the length of the shore on either side? 
—On the southern side the nuisance extends. a very 
much greater distance along the coast than on the 
northern, why I cannot understand; perhaps because 
of the prevalence of westerly winds. ; 

13522. What is the total length of the coast affected ? 
What do you think ?—I should say seven or eight miles. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


13523. We saw that a considerable quantity of the — 
ulva was being removed yesterday. What would be the 
cost of the removal of the decaying ulva? I could 
hardly say. 


13524. Would it be a very serious expense ?—Well, it — 
is a financial question which I am afraid Iam not com- — 
petent to answer. . 


40525. Do you think it would be worth inquiry int: 
the matter of expense ?—~Yes, I certainly do; there has. 
been the greatest neglect of the foreshore. 


15526. The growth of the ulva brings about the purifi- 
cation of the seawater, and it is only when it gets on the 
banks and rots that it becomes a nuisance ?—Yes, that 
is so. I have sometimes compared the ulva with a 
vulture. When it is alive it acts as a scavenger, but it 
is decaying matter when it dies, and it thus becomes a 
nuisance. 


13527. The ulva seems to be limited to a narrow strip. 
of the shore ?—Yes. . 


13528. Then it would not be a very serious matter to. 
have it removed ?—I cannot say as to the expense. 


13529. But supposing this mass of ulva were removed 
the nuisance would cease ?—Without the slightest doubt. 


_ 13530. Then it would be worth while for the authori- 
ties to inquire into the possible cost of removal by 
carts ’—It would without the slightest doubt. 


13531. Your suggestion of aquatic sewage farms is 
very interesting. Have you formed any opinion as to 
the size of the beds?’—That is one of the points that — 
require investigation on a practical scale, for since my 
experiments on the assimilation of nitrogenous com- 
pounds by the ulva, it has often occurred to me that 
the treatment of the merely clarified sewage mixed with — 
sea water, by the ulva would be a rational and simple 
method of treatment—apart altogether from the so- 
called bacterial methods of purification. It might, of 
course, be found advisable to combine the two. 


13552. But the experiment would not be a very ex- 
pensive one, would it?—No, I do not think so. It 
would be quite possible. The only difficulty I can see, — 
apart from laboratory experiments, is the proof that 
the resulting effluent would fail to support the growth 
of the ulva in the Lough. 


13533. To encourage the growth of the weed treatment 
so that at another stage these gases might be removed 7— 
Yes, my only difficulty would be a practical proof that 
the effluent from the marine sewage farm would no 
longer supply nourishment to the ulva outside. 


13534. Then the only thing is to treat the sewage by 
a known process, so as to reduce as far as possible the 
elements which conduce to the growth of the weed until 
further investigations have resulted in your advising 
some other method ?—That would seem to be the best 
course to adopt. When I do bring my investigation 
to a close I should be glad to place the results before 
the Commission. . 


13535. I gather from your evidence that you think 
this is a case where the Corporation of Belfast would be — 
very wise in carrying out a series of experiments before 
they launch themselves finally into a scheme?—Yes. I 
have always pointed that out. It is an important © 
matter. 


' 
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13536. Have you any analysis of the crude sewage of 
Belfast apart from sedimentation ?—No, sir. I had so 
much work to do in connection with other branches of 
the investigation that I had no time. 


13537. In the analyses put before us by the city sur- 
veyor, the analyses of Mr. Barklie, those were analyses 
of screened and partly settled sewage, and it is evident 
that the analyses should be of screened, but not settled 
sewage 7—I was only anxious to ascertain what went on 
to the bes. 


13538. What is the average of the amount of sus- 
pended solids ?—I have not averaged it up. 


13539. It is evident that the whole of the suspended 
matters must be taken into consideration. If the sludge 
were let off into the sea it would serve as food for the 
ulvya?—Without doubt, I think. 


13540. Then the crude sewage must be taken into 
account, and not settled sewage?—Certainly, but in 
Belfast the conditions are such that we can easily die- 
pose of the sludge, and therefore I have not paid any 
special attention to that branch of the subject. 
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13541. But in any case it ought not to be let out into 
the waterway ’—Certainly not. 


13542. I find here in the analyses made the suspended 
matters may be said to average about 30 grains per 
gallon. I don’t think that would be the average of my 
figures, sir. 

13543. (Chairman.) (To Mr. Bretland.) Has your 
Corporation considered at all that suggestion to mee$ 
the difficulty of removal by carts of decaying matter 
along the shores?—(Mr. Bretland.) The Corporation 
have to some extent grappled with that difficulty of 
some removal of the weed by the local authorities. 


__ 13544. What would be the expense, do you think 7— 
It would be substantial, but not very much. 


15545. Do you think it would be worth while to con- 
sider that?—Yes. I do, sir, well worth while. 


13546. If these matters were regularly removed the 
ulva growth might be looked upon as an inoffensive 
growth ?—Yes, but it would require co-operation. 


13547. Suppose the cost of it were a couple of 
thousands a year that would not be prohibitive 7—I 
question whether it would be or not. The cost of the 
outlay on a scheme like this would probably be much 
more. 


(Dr. Letts.) (To the Chairman.) The average of sus- 
pended solids is 16 per hundred thousand in the screened 
and settled sewage. 

13548. (Chairman.) If settled sewage was first passed 
over the beds and the effluent turned from it into the 
seaway, the sludge deposit must not be allowed to go 
into the seaway ?— 


(Mr. Bretland.) I hope, sir, you don’t think it should 
be turned out into the sea?—No, I don’t think so, but 
nothing was said of any process by which the sludge 
should be dealt with. 


(Mr. Bretland.) I remarked on it in evidence given 
before the Local Government Board. 


13549. (Dr. Russell.) (Lo Dr. Letts.) The complaints 
about the nuisance from the ulva are confined to the 
summer months ?—Yes, almost entirely to the summer 
and autumn. 

13550. What is the exact period ?—It begins, I think, 
from May to June, and I have known it to continue to 
December. 

13551. But the sewage goes on all the year round. 
Does the weed flourish, or, rather, is it cast up by the 
tide, and does it decay all the year round ?—No, sir, I 
think it is an annual. 

13552. So that it is not being produced in the winter ? 
—No, sir, I don’t think so. 

13553. That makes the prospective cost of this system 
of removal less ?—Yes, there will be no necessity for any 
carting between January and July. 


13554. That is nearly six months ?—Yes. 


13555. Do you know anything about the effect of this 
ulva upon bacterial life, say, in the estuary?—No. I 
have not investigated that at all. Certainly in an 
aquarium it keeps the aquarium from becoming foul. 

13556. It would be interesting to know whether it 
absorbs the pabulum?—Yes, that would be interesting. 

13557. (Chairman.) It is only during certain portions 
of the year that carting would have to be done?—Yes, 

13558. And in that case we might look upon the 
growth of the ulva in the estuary as a natural growth 
which would not involve any cost to the local authori- 
ties /—_Yes. 

13559. Is there no bathing along that coast ?—Very 
little; they have quite given it up at Cultra. 

13560. (Mr. Stafford.) On which side of the Lough is 
the larger deposit ?—On the south side. 
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13561. How do you account for that ?—I can’t account 
for it unless it is the prevalence of westerly winds or 
north-westerly winds. 


13562. Is there more sewage on the south side of the 
Lough ?—No, I think not. Formerly there was more 
ulva on the northern side than at present. 


13563. Have you any theory for the disappearance 
partially on the northern side ?—No. 


13564. Itis interesting to know why it has disappeared 
practically on one side ?—Might I suggest as an explana- 
tion of the increase on the southern shore that formerly 
the large distillery—the Irish Distillery Co.—did not 
vend their refuse directly into the sea down the Conns- 
water river. Then for some time they certainly did so, 
which might account for the increase. 


13565. Where does the Connswater river discharge ? 
—It discharges close to Sydenham Station. 


13566. But that would not explain the decrease on the 
northern side?—No; whether it is owing to any change 
in the current or in the nature of the bottom I cannot 
tell, 


13567. There must be an explanation. In reference 
to conclusion three in your report, have you any idea of 
the standard of efficient purification which will prevent 
the growth of the seaweed in the Lough ?—No, I have 
not. Provisionally, I think we should aim at a reduc- 
tion of 90 per cent. in the free ammonia. 


13568. That would be desirable P—Yes. 


13569. Does it seem to you that the practical effect of 
that would be to reduce the population of Belfast to a 
ninth as regards its sewage effect upon the Lough ?— 
Yes, or rather to a tenth. 

13570. Therefore practically you would only have 
37,000 people ?>—Yes. 

13571. Have you made any experiments as to the 90 
per cnt. ?—No. What I had in my mind was the reduc- 
tion obtained at Manchester. 


13572. You cannot at present advise the Corporation 
as to what degree of purification they should insist upon 
sbtaining P—No, I don’t see that yet. 

13573. But after further experiments you would be 
obliged to give advice on that subject >—Yes, I hope so. 


13574. You recognise that it is very important to give 
a degree of purification P—Of course. 


13575. What degree of purification do you get from 
the present system ?—I think it is 51 or 52, as regards 
free ammonia. 

13576. What is the albuminoid ammonia ?—I think it 
is 70 per cent. 

13577. You have not decided upon how much further 
purification you should obtain?—I think we should ob- 
tain what Manchester obtains. 

13578. I see it is 85 per cent. reductionr—If Man- 
chester does it I don’t see why we should not obtain that 
also. 

13579. (Chairman.) I see at Leeds 81 per cent. reduc- 
tion on the crude sewage was obtained, and with a septic 
tank over 90 per cent. That is essential for Belfast ?— 


Yes, that is the sort of purification I should aim at. 


getting. 

13580. You require as much purification as they get 
in the inland towns?—Yes, I think so, to prevent the 
growth of the ulva we must get the highest possible 
degree of purity. 

13581. (Dr. Russell.) Was there any complaint from 
the north shore of deposit ?—Yes, 

13582. And is it bad stillP—Yes, as far as Green- 
sastle. 


(Chairman.) Thank you, Dr. Letts. 


Dr. E. A. 


Letts. 


31 July 1902, 
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107°57 
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141°34 
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3°62 
2°43 
1°48 
1:48 
0°82 
0°39 
1°84 
115 
0°74 
1°56 
1:07 
0°66 
2°47 
1°90 
1:32 
2°30 
1°58 
1°32 


0:82 
0-46 
1-65 
1:05 
0-74 
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1°56 
2-04 
1°65 
1:07 
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0°58 2°42 2°96 
0°53 1:68 2°04 
traces | 0°74 0°91 
0°74 2°28 2°80 
0°33 1°40 1:56 
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0°74 3°21 3°62 
0°41 2:31 2°55 
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0°39 1°71 1°81 
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0°30 1°35 1°73 
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0-99 3°62 3°82 
0°53 2°34 2°63 























at 80° F. 
Oxidised. After 
eae he aN 
£ on: ae S- |\sSsos 
Z Z RE & esos 
0 0 - 10°87 - 
0 sale - 468 - 
0 0 - 2°56 = 
traces 0:04 1°88 6°89 3°68 
0 0 0°83 2°24 0:90 
0 0°04 0°30 1°87 0°45 
0 0 1°82 6°00 5°34 
0 0 1°12 3°02 0:72 
0 0:08 056 { 1°62 0°62 
0 0 2°34 8°38 a Ed 
0 0 1:10 3°22 2:2) 
0 0:04 0°78 215 0-85 
0 0 2:44 8°44 6°52 
0 0 1-29 3°67 1°80 
0 0710 0:86, | 2°35 1:07 
0 0 3-11 9°73 8°98 
0 0 1°66 4°85 3°62 
0 0:02 091 | 3:07 1-42 
0 0°18 1 61 4°05 2°45 
0 0 0°73 1°55 0:99 
0 0:08 0°48 1:28 0°40 
traces 0°10 1 67 5°52 3°02 
| 0 0:02 1:20 3°28 1°55 
0 0:06 0°60 1°68 0°69 
0 0:04 3°49 9°37 8°39 
0 0 2718 7°25 6 13 
0 0 1:20 3°60 1:98 
0 0 5°55 18°81 8°40 
0 0 321 9:29 8°77 
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Dr. Lorrain Surry, called; and Examined. 


13583. (Chairman.) You are Dr. Lorrain Smith, Pro- 
Rint of Pathology at the Queen’s College, Belfast ?— 
es. , 


13584. I think you have given a good deal of atten- 
tion to the discharge of Belfast sewage into the Lough? 
—Yes; I have written a report of the investigations I 
have done so far. 


13585. Do you propose to put that report in ?—If you 
will allow me to doso. Meanwhile I will give you a short 
summary of it, if you would care? (Report handed in. 
See Appendix I., at end of Dr. Lorrain Smith’s 
evidence. ) 


14586. Yes, that would be of service ?—Generally 
speaking, I adopted the methods which have been em- 
ployed by bacteriologists, especially by Dr. A. C. 
Houston, in working at this question, namely, the enu- 
meration of bacteria in sewage at different stages of its 
treatmienr, and [ have summarised those results in 
iables given in my report. Then [ went into the further 
question to discover what was the number of the 
specific kinds of bacteria, anaerobic and liquefiers, as 
well as representatives of the more. pathological 
varieties, and I have also tabulated the results in the 
report under the different headings. About the time I 
started these investigations I carried an investigation 
of more abstract interest in the first instance, but 
which after a time had a very considerable and practical 
importance. I consider this as a general principle, 
that a bacteria bed is efficient according to its power 
of reducing the number of microbes in the sewage which 
is poured over it. It seemed to me that this principle 
involved a certain anomaly. We accept the conclusion 
that chemical changes in the sewage are due to bacteria 
only, and at the same time we hold that the efticiency 
of the beds in producing these changes is directly 
measured by the extent to which the bacteria decrease 
in the sewage as it passes through the beds. The 
question then took this form :—At what rate do bacteria 
exhaust the pabulum present in suitable media? I 
investigated this point in the following way. I took a 
flask of ordinary broth used for growing the bacteria and 
diluted it in a series of flasks with sterile distilled water 
to various stages of dilution, until I got down to a very 
large dilution in the end. I placed in the flasks a 
culture of bacillus coli communis, which I had obtained 
from the water supply. I then watched the rate of 
growth, my object being to see if the bacillus would 
rapidly exhaust the pabulum and cease growing. 
To my surprise this method of exhaustion was an cx- 
tremely slow one. I took observations for about two 
months, and even at the end of that time, as you 
will see in my report, I have recorded there 
were present in one flask 5,000,000,000, and the 
lowest record 1,500,000 per cubic centimetre. It was 
clear that as regards exhaustion of a pabulum such 
as that of meat broth bacteria of the bacillus coli group 
have very slight power. It seemed to me, therefore, 
that the process must be on some quite different basis 
in the bacteria beds, because in the double contact 
period of three hours each you have a reduction in 
the number of bacteria amounting to about 60 per cent. 
in several observations, and much higher in others. 
These two things, therefore, show that there was some 
agency at work in the beds not at work in the flasks. 
I considered whether the sewage in passing through the 
beds might be exhausted in the following way. I kept 
the flasks containing samples of the two effluents in 
the laboratory for a few days in order to see if the 
number of bacteria would multiply, and I have 
recorded the results. Two or three of those experi- 
ments were made, and they showed that after 
ten days even the numbers are practically beyond 
enumeration. I began to examine microscopically 
the deposit from the effluent, to ascertain what 
there might be in addition to bacteria, and I was 
struck by the number of infusoria—small animal forms 

-which obtain their food in the shape of bacteria, and I 
have suggested that probably these small animals 
devour the bacteria and reduce their numbers. In the 
same situation one discovers worms and insects, whose 
food is the tissues of these small animals and their 
eggs. And if you examine the sediment which forms 
in a vessel where you allow these small forms to flourish 
you discover that they do deposit themselves in very 
large numbers. It seems to me, further, that this 
possibly would explain to some extent how the nitrogen 


6225, 


disappears from the sewage ; it is really converted into 
animal tissue, and part of it is deposited’on the bricks 
and on the hottom of the bed. I noticed on the bricks 
used in the laboratory experiments there was always a 
deposit—a rapidly-formed deposit. I am looking for- 
ward to continuing these investigations in order to 
ascertain in various directions how far this biological 
element is involved in the process of purification which 
takes place. 


13587. (Chairman.) Where the number of bacteria 
is found in the final effluent from purification processes 
to be greatly reduced, do you not think it may likely 
be that the number has diminished because of the 
absence of food?—That objection occurred to me. I 
kept the flasks containing samples of this final effluent 
for over ten days and discovered that the number went 
up again at once to a very large number. 


13588. In closed vessels ?—Well, in @ flask stoppered 
with cotton wool. 


13589. So that it was not the lack of food which pre- 
vented their growth ?—I do not think so. 


13590. Then your view would be that the higher 
forms of life which abound in certain stages of sewage 
treatment owe their existence to the bacteria which is 
forming food for them rather than because they are 
themselves purifiers of sewage?—Yes. Of course, I 
have not had an opportunity of going into this matter 
thoroughly. This occurred to me at the end, at the 
close of the investigations. 


13591. You suggest to us that your interesting in- 
vestigations have scarcely proceeded far enough for 
you to give us final conclusions?—Oh, no, by no 
means. : 


- 13592. There are forms which have different methods ? 
—In any fluid which is exposed to infection of these 
forms I believe it is recognised that some appear earlier 
and some later?—-Yes. There is a sort of regular cycle. 


13593. The whole question of bacteria action is more 
or less new, but the point you have called attention 
to, the action of the higher organisms, has been very 
little investigated, I think?—-Not very much. 


13594. It appears to us that should be probed 
further, and inquiries should be made as to the action 
of vegetable growths in the sewage of polluted waters, 
and that particular form of investigation would be 
useful because these growths become visible to the 
eye ?—Yes. 

13595. It has been suggested to us that an effluent 
flowing through a channel registers upon the walls of 
that channel its effects?—-Yes, and to find the maxi- 
mum growth of those forms, to find the relation of 
them to certain condit:ons, would be one of the objects 
of my investigations. 


13596. (Dr. Houston.) I am afraid, Dr. Smith, that 
you have anticipated most of my questions in your very 
able summary of your report. In regard to the bacilli 
in the effluents themselves these organisms are found in 
most sewage /—Yes. : 

13597. Was that due to the large dilution of the sub- 
soil water ?—I think probably some cause of that sort 
was at work. A curious point was they seemed t3 have 
multiplied in the later stages of the investigation at a 
period which coincided with an outbreak of typhoid fever 
in the town. 

13598. You always observe a correspondence between 
th echemical and the bacterial results +~Yes. 


15599. Does the percentage work out practically the 
same /—The average purification, according to Professor 
Letts’ figures, was 57 per cent. ; estimated by Kjeldahl’s 
method, according to my results it would come out at 
60 per cent. 

13600. Could you give the Commission any idea why 
there was no nitrification in the effluents from these 
beds ?—No, I really have no idea of my own. 


13601. I mean purely from the bacteriological point of 
view ?—No. 

13602. There is nothing in the flora?—No. 

13603. Then the cycle of events you describe in your 


report here begins with the multiplication of the bac- 
teria, and then you think certain forms of infusoria 
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appear, and then later on the bacteria are simply eaten 
up ?—Yes, that is the theory. 

13604. I think you found that the spores were re- 
duced in the same proportion ?—Yes. 


13605. Almost identical ?/—Yes. 


13606. Considering the hardy nature of spores as com- 
pared with the bacteria, it rather favours your view. Is 
is rather a remarkable fact ?—Yes, I think so. 


13607. Have you any view as regards the enzymes 1m 
connection with purification 7—No. 

13608. Do you propose to study that ?/—Yes, certainly. 
One point I did not mention, which appears to me note- 
worthy. One of the results I secured by my series of 
experiments was that the coke beds show a greater num- 
ber of bacteria than the brick beds; there were better 
results from the brick beds, showing that the increase 
in the number of bacteria is not the sole question at 
issue. 

13609. It occurred to me there might be a little diffi- 
culty as regards your infusoria theory—perhaps you 
could explain it—as regards dry earth closets, because 
you can: use the same earth again and again. Would you 
suggest that the infusoria would be concerned there ?—I 
should not think so. In samples of soil, infusoria are 
not so plentiful. 


13610. Do you think that the question of temperature 
may have any connection with this, because the differ- 
ence in temperature between summer and winter is not 
accompanied by very great difference in the degree of 
purification or in the degree of reduction of microbes, 
which is not altogether in favour of the infusoria 
theory ?—The temperature of these beds even in winter 
seems to be sufficiently high to encourage the growth. 


13611. You have no way of counting the growth ?—I 
have thought of doing it as one counts the corpuscles 
of the blood. 

13612. If you could devise a method it would throw a 
considerable amount of light upon your theory 7—No 
doubt it- would, but you get them in colonies, and these 
colonies break up, and it would be a little difficult to 
know what the unit was in regard to certain forms. 


13613. You would accept it as a broad fact that in the 
cold winter months the infusoria would be apt to be very 
few as compared with the summer months?—Yes, I 
should think so. 

13614. (Dr. Russell.) In your report you incidentally 
allude te the important question as to the pos- 
sible influence wpon the health of the consumers of the 
shell fish in the Lough. You say, “It has been regarded 
as a matter of the greatest importance to prevent the 
introduction of shell fish into the market from beds 
situated in water polluted with sewage.” Have you 
gone into that question?—I have lately examined a 
number of shell fish from the Lough, the report of 
which I placed before the Public Health Committee 
of the Corporation. I will hand in a copy of it if neces- 
sary. (Handed in. See Appendia II. at end of Dr. 
Lorrain Smith's evidence.) 


13615. Was it an abstract inquiry as to the sporadic or 
occasionally epidemic effects of typhoid fever ?—There 
was an instance occurred in the city where two children, 
I think, died. 

13616. Inside the borough ?—Yes. 


13617. Can you give us an idea of the nature of the 
outbreak ?/—Perhaps Mr. Scott can. 


Mr. Conway Scott’s evidence. 


(Mr. Conway Scott, C.E., executive sanitary officer 
of Belfast, here gave evidence in reply to Dr. Russell.) 

13618. (Dr. Russell.) Can you tell us the nature of 
this outbreak ?—~Yes ; the father and two children had 
been eating cockles; the two children died and the 
father was ill, but he did not die. The mother, who had 
taken none, I think, was not ill. 


15619. The samples of the cockles were taken from 
the coast outside here ?—We cannot definitely say. 

13620. Were they cooked ?- No, I think not. I think 
they eat them raw. 

15521. What do they do that gives them the notion 
they cook them? Pour boiling water over them ?—I 
don't know, to my knowledge they are usually eaten 
Taw. ‘ 

13922. We saw numbers of men yesterday with 
covkles, and they said they cooked them?—I am afraid 
they eat them raw. 


‘in the Lough ? 
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13623. It was a fact that these people ate the cockles 
from the Lough ?—We do not know exactly. 


13624. They had bought them somewhere ?—Yes, but 
we did not know where. Cockles taken from the Lough ~ 
were sent to Dr. Smith. We had a number of other 
cases where there is pretty strong suspicion, too. 


13524*. It is regarded as an acknowledged source of 
enteric fever ?—I don’t know that, but it is very sus- 
picious that a great number of people after eating them 
afterwards take typhoid fever. I do not think it has 
been absolutely proved. 


(Dr. Russell.) Thank you for your evidence. 


(Dr. L. Smith’s evidence continued.) 


(Witness.) The line I took was an indirect one by 
determining the nat ire of the bacteria inside the shells 
of these cockles, and I also investigated the bacteria in 
cockles from the clean water. The details are given in 
the report I spoke of. 


15625. And you found the microbes present ?—Yes, 
and I made an injection experiment with a guinea pig, 
and it died within 48 hours. 


13626. That was in the local shell fish 7—Yes, so 
that I obtained positive evidence of three representative 
microbes. 


13527. Were the cockles got from other sources, also? 
—Some of them were got in the waters of the Lough, 
and some were from water free from the suspicion of 
being contaminated. 

13628. Have you examined the water in which these 
cockles grow?—I have never done any systematic in- 
vestigation of that. 


13629. I suppose there is little doubt what you would 


find if you examined the sea water? I suppose you 
would find a large number of microbes ?—I suppose so. 


1356350. You infer if a delicate organism survives, then 
the more resistant must also survive ?—Yes. 


13531. You have finished your report, and it will be 
presented to the Corporation ?—Yes. 


13632. I see another interesting suggestion also that | 
this decomposition of the ulva on the shores of the 
Lough and the passage back of the products of the 


decomposition is maintaining the growth of the weed? — 


—Yes, I suppose that is so. 


_ 13033, Of course it gets washed away in winter, but. 
its immediate effect might be to help the growth of the 
ulva that remains ?—Yes. 

15634. Have you made any observations as to the | 
effects upon health by these deposits of ulva upon the 
banks ?—No, I have made no observations. 

15635. You do not live down there ?—No. 

15636. The use of cockles from the Lough I suppose 
was very prevalent?—It is difficult to get any exact 
knowledge. I think most of them are taken away. 

13637. They are used for bait?—I suppose so. 


13638. The crop of cockles must be very considerable: . 





(Dr. Letts.) I think the crop of cockles has increased. 
in the Lough. 


(Dr. Russell.) It was very striking, the number of 
men employed in getting them yesterday. 

(Dr. Russell.) It is a most important matter in its 
way. 

15639. (Chairman.) (To Dr. Smith.) Intestinal germs 
were clearly found in the cockles ?—Yes. 

13640. (Mr. Stafford.) (To Witness.) As a result of 
the treatment of sewage by the Corporation you find 
there has been a reduction in the number of bacteria by 
o0 per cent. ?—Yes. 

15641. Do you think that is a sufficient standard of 
purity, bacteriological purity ?—Well, the position 1 
take up is this. I think it is desirable to reduce it to 
the utmost practicable limits we can reach, and when 
others have succeeded there is no reason why we should 
not. 


15642. What is the best result that has been ob- 
tained /—The highest bacteriological result? 

13643. Yes?—I have known instances where the bac- 
teria were reduced by 94 or 96 per cent. = 

13644. And you think it would be desirable to aim at — 
a similar result in the Belfast sewage ?—Yes, one woule _ 
then increase the starvation of the weed. 


13645. You would aim at that ?—yYes. 
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13645”. And advise the Corporation to aim at that 
standard?—Yes, quite so. I don’t know why our coke 
beds did so badly, because the result I am quoting was 
from a coke bed. 


_ 15646. But they admittedly have worked badly ?— 
Well, they are not so good. 


_ 13647. In producing the result of 60 per cent. redue 
tion ’—Yes, it is rather bad leaving 40 per cent. It will 
have to be reduced very seriously before it can be said 


, ¢ 


to be the best.’ 


_ 15648. In rezard to the cockles question and shell fish 
generally, Belfast is a town which suffers a good deal 
from enteric fever? You yourself have made more than 
a report in connection with enteric féver in Belfast ?— 
Yes. ‘ 

13649. And if there was a large amount of enteric 
fever in Belfast, there would be a good deal of coli in 
the sewage ’—Yes. 


13650. Do you find that?—No, I found my results 
were rather negative. I no doubt would have found it 
if I had diluted the samples less. 


15651. Did you. make these examinations at a time 
that enteric fever was epidemic in Belfast ?—Yes, the 
later series. There were nine in all, six by themselves 
and three separately. The three were later, and at that 
time I found coli fairly abundant, and that was the time 
that the epidemic was breaking out. Why the two facts 
should have corresponded I don’t quite know. 


15652. But they did correspond ?—Yes. 


13855. It would be very interesting to watch the out- 
break of typhoid in relation to the presence of coli. 
You are, I understand, I presume you are, to carry on 
your work on that line later 7—Yes, 


13654. You are at present engaged in making in- 
vestigations in connection with the prevalence of 
enteric fever /—Yes. 


15655. Have you been able to arrive at any results in 
the present investigation ?—Well, I have been working 
at the question of the life of the typhoid bacillus, and 
the soil, trying to find out how far it might be an 
endemic disease. 


13656. Those investigations are hardly completed ?— 
No, I should be very pleased to summarise them for the 
Commission when they are completed. 


We shall be very glad to have them, it is very im- 
portant to have them. 

13657. (Chairman.) That would be av a later date 
necessarily ?—Yes, 


16558. Your earlier report onthe subject was in regard 
to an epidemic of typhoid fever ?—Yes. 

13659. You connected it at that time, I think, with 
the water supply ?—I thought I had sufficient evidence 
to do so. 


13660. In fact, you did so?—Yes. 


_ 15661. You do not consider that the water supply of 
Belfast is responsible for the prevalence of enteric fever 
when it is not epidemic ?—When I was conducting my 
investigations I had reason to believe so. 


13662. While you were doing so, you connected it with 
the epidemic ?—Yes. 

13665. An existing epidemic ?—Yes, there was strong 
circumstantial evidence. I investigated at that stage 
the question whether this water showed evidence of 
contamination. 

13664. Since your observations of that time the Water 
Commissioners have got a new water supply ?—They 
are getting a new one; it has been used for a certain 
part of the town on the County Down side, to what extent 
I don’t know. 


13665. Well, the supply which was the cause of this 
epidemic, has that been cut off?—No, but a good deal 
of work has been done in preventing contamination in 
the catchment area. 

13666. Were you able to point out where the con- 
tamination arose ?—Yes. 


13667. There was a distinct house or houses ?—Yes. 


13668. Discharging their sewage into the catchment 
area /—Yes. 

13669. Not very far from the catchment area?—Yes. 

13670. But apart from that particular outbreak, do 


you attribute the constant prevalence of enteric fever 
to the water?—Well, it is very difficult to put one’s 
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finger on any definite cause which induces it. It us 
hardly possible to isolate one cause in that way; one 
attributes typhoid to a group of conditions, personal 
habit, cleanliness, soil, water, the food supply, and 
so on. 


13671. Krom your investigations you think there will 
be something in the condition of the soil ?—Yes, I have 
sole into the conditiun of tne soil which favours the 
growth of typhoid bacilli, and, generally speaking, I 
have found that the soil is not favourable to the growth 
of typhoid bacilli; there is’a great’ difference in the 
conditions, as’to moisture and so forth. ‘hoe 

12672: And later on you will give us further informa- 
tion ?—Yes, Tshall be very pleased to do so. 


Br L. Sain 
81 July 1902. 








13573. (Dr. Russell.) I suppose in sterilised” soi] 


typhoid would not live ?—It would not live well; it-does 
not increase, it is a mere question of survival. 
13674. (Chairman.) Have you ever localised the pre- 
sence of typhoid in the sewage ?—No, I never tried to 
even, 
We are very much obliged to you, Dr. Smith. 





APPENDIX I. TO Dr. LORRAIN SMITH’S 
EVIDENCE. 





Report to the Corporation of Belfast on a Bacteriological 
Investigation of the Experimental Contact Beds for 
the Treatment of Sewage. , 


THE NATURE OF THE SAMPLES. 


The material of which the beds are composed consists 
in fragments of brick or coke, measuring from 3 to 5 
inches in diameter. In the first series of nine observa- 
tions, the samples were of sewage which had been in 
contact with bricks only. In the second series, the 
upper of the two beds was composed of coke and the 
lower of brick. 


The sewage, after it had been screened and sedimented, 
was passed into the upper bed, and allowed to remain 
there for a period of three hours. It was then passed 
into the lower bed, and left for a similar period. We 
have, therefore, to deal with it at four different stages. 
(1) Sewage as it passes from the main sewer into the 
tank where sedimentation takes place. The samples 
taken at this stage naturally vary in their composition, 
and in many ways are not comparable with each other, 
or with the sampies which are taken at the subsequent 
stages. (2) Sewage after it has been’ in the sedimenting 
tank for a period of 6-12 hours. The sample of this 
was taken as it passed over into the upper bed, and could 
therefore be compared strictly with (3), the sewage as it 
passed into the lower bed after it had been in contact 
with the bricks of the upper bed for three hours. Finally 
(4) a sample was taken of the sewage as it was leaving 
the lower bed to be poured into the Lough. Samples 3 
and 4 are called respectively Effluent I. and IT. 


It is to be noted, therefore, that while the samples of 
crude sewage in the main sewer may differ from the 
three later samples, these three are strictly comparable 
with each other. Some hours elapsed (12-24) before the 
samples were available for analysis. 


GENERAL NATURE OF THE PROCESS OF 
PURIFICATION. 


The organic matter which is present in the sewage is 
the substance towards the removal of which the various 
processes used in the purification of sewage are directed. 
This matter is the natural food of bacteria, or small 
animal organisms, and the effect of bacteria wpon it leads 
to the ultimate transformation of it into chemical sub- 
stances which no longer serve the purpose of a pabulum. 
This process in nature proceeds slowly, and the claim 
which is advanced in favour of contact beds, as a method 
of sewage purification, is that in them a rapid exhaustion 
of the pabulum takes place. The stages of exhaustion 
of this food supply are stages in the process of purifica- 
tion, at the perfection of which sewage treatment aims, 


QUESTION TO BE ANSWERED BY BACTERIO- 
LOGICAL ANALYSIS. 


The practica’ problem takes this form: 
biological evidence that the contact beds produce ex- 
haustion of the pabulum, and if this occurs, does it de- 
pend on bacteria or other organism's, or on both?” 


“Ts there anj — 


Dr. L. Smith. 
31 July 19€2. 
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The beds contain not only bacteria, but vegetable and 
animal organisms, such as fungi, infusoria, worms, and 
insects. These are present in enormous numbers. The 
study of these organisms may be called the biologicai in- 
vestigation of sewage treatment, and this method has 
the advan‘age of being a direct study of the process 
which gives rise to the chemical changes in sewage puri- 
fication. It has limitations, however, in the fact that, 
as regards microbes, for example, it is impossible to 
grow many of the forms by any known method of culti- 
vation. The results of enumeration of microbes are, 
therefore, an index of the amount of bacterial growth 
rather than an absolute measure. The chief fact which 
can be made out is the ratio of the numbers observed 
at the successive stages in the sewage treatment, This, 
we will see, is the important matter in the interpretation 
of the process so far as bacteria are concerned. 


TABLE No. I. 


Showing total number of Bacteria per c.c. present in nine samples from Brick Beds :-— 
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METHODS AND RESULTS. 


_ The bacteria were enumerated by means oi gelatine 
plates in the recognised manner. They were incubated 
at a temperature of 20° C., and:the colonies were counted 
after 2-3 days’ growth. The rule was followed of using, . 
as far as possible, only those plates which contained not 
more than 20-30 colonies. 3 .O 

In the first of the following tables there are given 
nine observations on samples from the brick beds. The 
period of observation extends from January to April of 
this year. In a separate table I have placed the obser- 
vations on three samples from the second set of beds, 
the upper of which was coke and the lower brick. These 
samples were taken during May and June. 

The plates used for enumeration contained in all cases 


1-100,000'h and 1-1,000,000th of one c.c. respectively. — 


Three plates were made of each dilution. 











| 
Crude Sewage. | ered | Ope Bea | Efluent- front“) Date of Sample, 
| 
1 2,500,000 6,600,000 7,600,000 6,500,000 6 January. 
2 15,700,000 15,000,000 38,000,000 11,000,000 20. j, 
3 5,250,000 13,100,000 5,750,000 3,400,000 | 
4 3,700,000 13,000,000 41,000,000 19 300,000 5 February. - 
5 2,150,000 | — 186,000,000 143,000,000 87,000,000 12 ~~ ,, 
6 6,500,000 12,600,000 9,300,000 6,800:000 as ois fe 
7 3,300,000. 2,000,000 - 4,300,000 1,600,000 | 3 March. 
8 30,600,000 | 30,300,000 14,300,000 7,300,000 10. ,, 
9 27,600,000 | 112,300,000 35,300,000 19,600,000 | 92—y, 
| 
idee een ia 10,811,111 43,433,333 33,172,222 18,055,555 





We may discuss Table No. I. in the first instance. 
The general conclusion which is evident is that the 
numbers of bacteria come out in a perfectly regular 
order. In the crude sewage the numbers are low on the 
average, and jin this series it is only the average results 
which need be taken into account. In the screened and 
sedimented sewage the numbers are very considerably 
higher; on the average, four times as high. The num- 
bers in Effluent I. are slightly lower than those of the 


TABLE No. IL 


Showing the total number of Bacteria per c.c. present in three samples from Coke Beds. 








screened ‘and sedimented sewage ; while those of Effluent 
II. are less than half those present in the screened and 
sedimented. To this rule there is no exception. The 
effect of the contact is seen in each case in the reduc- 
tion of the numbers of bacteria. Considering the 
amount of pabulum and the high temperature of the- 
beds, it appears at first sight very remarkable that in 


such favourable conditions for multiplication of bacteria. 


their numbers should have been reduced. 
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| | 
| | 
| Sereened and Effluent from Effluent from 
| Crude Sewage. Sedimented. Upper Bed. Lower Bed. Date of Sample. 
10 168,000,000 120,000,000 103,000,000 117,000,000 | 17 May. 
11 53,000 000 125,000,000 75,000,000 79,600,000 Bille 
| 
12 uncountable 70.000,000 41,000,000 40,000,000 aks June. 
| 
B.)\—Average of last) ‘de Nee. ach heen | 
(B.)- Average Of ASH 1). 910,500,000 105,000,000 73,000,000 78,866,666 
three, coke beds’ -f . 
iv ie | 8 
(C.)—General average 28,936,363 58,825,000. 43,129,166 33,258,333 / 
| 











a 
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The numbers of bacteria follow the same rule in the , 
observations on the combination of coke and brick beds, 
but much less clearly. The effect of the beds is to re- 
duce the numbers, but this does not occur to such an 
extent, nor with the same regularity as in the brick bed 
series. The total numbers also are very much higher 
than in the former series. This increase may be partly 
due to the fact that the samples were taken in May and 
June, when naturally bacterial growth was much more 
active than during the earlier months of the year. It 
might, however, be due to a lack of efficiency on the part 
of the combination of coke and brick beds as 
compared with that of two brick bed:.’ That this is so 
is proved by the results of the chemical analysis given 
in Professor Letts’ report, which show that here the 
purification is, 2ccording to all the three standards 
applied, less complete than that of the brick beds. 
As regards the decrease in bacteria, we have here a fall, 


of 26 per cent., as compared with 58 per cent. in the 
The number of samples, however, is 100 | 


brick. beds. 
small to give any decisive jeonclusion. This result, 
however, so far as it goes, points to the fact that the 
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agency which brings about purification leads to a fall ir. L. Smith. 


in the number of bacteria. As yet no standard has 


been agreed upon according to which the efficiency of °- 


the purification may be estimated by the effect of the 
contact in causing this fall; nor has it ever been ex- 
plained why with efficiency of purification there should 
bea fall in the number of bacteria. It might even seem 
desirable, as Dr. Houston suggests, that “an effluent 
partially purified should carry with it the bacteria which 
have been engaged in: the work of purification, but 
experience has shown that the bacterial beds which 
yield the best chemical results yield also the best results 
bacteriologically.” 

I will later describe a prolonged series of experiments 
which I have carried out in the present investigation 
w:th a view to discovering the meaning of this anomaly. 
In the meantime it is of great interest to compare the 
results of the above tables. with those of two other 
observers. 

From one of the tables given by Dr. A. C. Houston 
in his Report to the London County Council (May 24th, 
1900) I have compiled the following average :— 





Effluent from 


Bed of Coke. 


Crude Sewage. 
ot Series A. 


Effluent from 
Seeondary Coavse 
Bed of Coke. 


SERIES A. 


Effluent from 
Secondary Fine 
Bed of Coke. 


SERIES B. 


Effiuent from 
Primary Coarse 
Bed of Coke. 


SERIES B. 








Primary Coarse 
| 
| 
| 


7,095,030 2.089,000 





1,910,000 





2,700,090 1,440,000 








In some of Dr. Houston’s other tables the results 
show a uwuch less marked effect on the numbers of 
bacteria. For the purpose <f comparison, however, I 
prefer to take the most successful amongst his series of 
ex TiMeEnss. 


In Professor Boyce’s Report on the action of the con- 
tact beds at West Derby, he gives the following 
average :— 





Number of Bacteria in the 
Effluent from the Final 
Contact Beds. 
(Average of 36 Analyses). 


Number of Bacteria in 
Crude Sewave. 
(Average of 29 Analyses.) 


1,090,726 614,158 





The reduction in the numbers of bacteria in Dr, 
Houston’s table is still more striking than that observed 
in the table I have given. The lowest figure which he 
obtained was a fall from 7,000,000 to 400,000, a decrease 
of 94 per cent. of the total number. The largest reduc- 
tion in my table is that of March 22nd, when the 
numbers fell from 112 millions to 19°6 millions per 
c.c., implying a loss of over 80 per cent. In Professor 
Boyce’s observations the fall on the average is 44 per 
cent. The total number of microbes in the Liverpool 
sewage is approximately 1 million, in tke London 
sewage 7 millions, and in the Belfast sewage, after 
sedimentation, 43 millions. 


The average fall in Houston’s series implies. a loss 
o* about 80 per cent. of the total bacteria, and at the 
period corresponding to these observations the per- 
centage purification as estimated by the oxygen absorb 
test was on the average 85 per cent. (Clowes). In my 
series in Table I. the fall in bacteria implies a loss. of 
nearly 60 per cent., and for this period the percentage 
purification according to the oxygen absorhed test was 
69 per cent. (Letts). 


There is not yet, however, a sufficient number of 


results published to show decisively in how far the 
reduction in bacteria may be regarded as a measure of 
the efliciency in purification by the contact beds. The 
results I have given show how the brick beds now 
examined compare with the coke beds examined for 
the London County Council, and the coke beds of the 
Liverpool! Corporation, in regard to this point. 


Jt is clear that to arrive at a true conception of the 
process which brings about purification, it is necessary 
to consider how far the decrease of bacteria, observed 
as a result of the contact, is due to the multiplication 
of bacteria themselves, and their demands for food 
supply. This might conceivably lead to an exhaustion 
of the pabulum, and subsequent decrease in their 
numbers. That this hypothesis is problematical seems 
evident from the fact that in the second series of obser- 
vations on the coke and brick beds the exhaustion of 
pabulum was less marked, while the bacteria consuming 
it were more numerous than in the samples in the first 
series. If bacteria are the sole agents which bring 
about the chemical changes in the sewage, one might 
expect that the greater the number of bacteria the 
more advanced would be the changes in which purifica- 
tion consists. The questions which arise out of this 
difficulty regarding rate of growth and rate of exhaus- 
tion of pabulum could be answered only by direct ob- 
servations on the subject, and this I proceeded to carry 
out in the following way. 


To a flask (A) containing 90 c.c. of sterile distilled 
water I added 10 ¢.c. of a broth culture of bacillus coli 
communis in active growth. From flask (A) 10 cc. 
of the mixture were added to 90 c.c. of sterile distilled 
water ‘in flask (B), and so on, forming a series in which 
each succeeding flask had the broth diluted to 1-10th 
of the strength of the flask before it. Thus A contained 
in each c.c. 1-10th of a ec.c. of broth, B contained 
1-100th, C 1-1,000, D 1-10,000, E 1-100,000, and F 
1-1000,000. 


Regular observations of the numbers present in these 
six flasks were made. . The bacillus coli communis was 
selected because it is ome of the commonest bacilli in 
sewage. It shows its power of disintegrating albu- 


-minous “substances by breaking them up into indol. 


It is further also very easily cultivated. The plates 
-were made with agar incubated at 37°C., and enumerated 
‘after 12-24 hours’ growth. Four plates were planted 
for each enumeration. In the following table are given 
the results of these observations :— 
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TABLE Ill. 








Showing the rate of growth of b. coli. comm. infrelation to the food’ supply present. The numbers represent the | 
number of colonies per c.¢. 








Flask A. | Flask B. | Flask C. | Flask Db. | Flask E. | Flask F, 














16 January 9,100,000 910.000 91,000 9,100 910 91 
porter; 114,000,000 | 52,400,000 25,000 1,200 1,350 23 
18d wk 120,250,000 | 209,000,000 22,900,000 20,700 30,500 64 
19 a 259,000,000; 219,000,000 20,800,000 1,400,000 2,300,000 205 
20 Ms 430,000,000 ! 230,000,000 40,000,000 10,600,000 1,800,000 4,400 
aun The 340,000,000 , 250,000,000 40,000,000 13,200,000 11 300,000 192,000 
22 595,000.000 240,000,000 85,000,000 20,000,000 26,000,000 3,100,000 
23 : 6:0,000 000 | 310,000,000 140,600,000 19,000,000 21,500,000 7,500,000 
24 rs 480,000,000 | 490,000,000 380,000,000 50,000,000 38,000,000 19,000,000 
25 ; 520,000,000 / 204,000,000 65,000,000 65,000,000 85,000,000 11,000,000 
26 es 542,000,000 2,400,000,000 45,000,000 96,000,000 80,000,000 11,500,000 
27 ° 1,850,000,000 | 1,050,000,000 115,000,000 25,000,000 30,000,000 12,000,000 
Be ie Es | 1,500,000,000 | — 450,000,000 30,000,000 55,000,000 35,000,000 

1 February 1,750,000,000 | 245,000,000 24,000,000 — 65,000,000 16,500,000 

2 ; 4,700,000,000 | 1,100,000,000 65,000,000 25,000,000 35,000,000 20,000,000 

7 i! : — | 2,100,000,000 85,000,000 100,000,000 130,000,000 60,000,000 
16 . 5,600 000,000 | 1,150,000,000 135,000,000 60,000,000 40,000,000 35,000,000 
28 3 5,250,000,000 | 3,500,C00,000 80,000,000 80,000,000 40,000,000 15,000,000 

9 March - 2,700,000,000 | 250,000,000 85,000,000 50,000,000 8,000,000 Too dilute. 
Bod 5 (hE 5,400,000,000 | 290,000.000 69,000,000 6,500,000 1,500,000 Too dilute. 








The experiment prolonged itself beyond all expecta- 
tion, and even after two months there was little sign 
of exhaustion. 


From this series of experiments it is clear that as 
regards exhaustion of a pabulum such as that present 
in meat broth, bacteria of the bacillus coli group have 
a very slight power. It is also clear that the reduction 
mm tne number of ordinary bacteria, seen after short 
periods of contact, must depend on other factors than 
their power of exhausting the pabulum. Manifestly 
also when the numbers reach a certain point variation 
is somewhat slowly brought about. 


It is unnecessary to say that it would be desirable 
to continue this method of study of the rate of growth 
with other forms of bacteria, but the time and labour 
involved in this six-fold experiment were, as it came 
about, no small matter. 


The conclusion was farther supported by a series of 
direct observations by chemical methods on the exhaus- 
tion of food by the bacteria of the sewage. As pointed 
out, the exhaustion of the food consists in the trans- 











formation or dispersion of the organic nitrogen. The 
food nitrogen. exists in the form of unoxidised nitrogen, 
and the disappearance of this from a fluid medium in 
which bacteria are growing can easily be ascertained by 
the application of Kjeldahl’s method. 


In the first series of experiments I inoculated a broth — 
diluted to 1-10th, the normal strength—.e., conrainmy 
on the average about 20 parts of nitrogen per 100,000 
—with a loopful of sewage, and left it to grow at room 
temperature for five days. Even after this long period 
the unoxidised nitrogen had never decreased below 86 
per cent. of the original. It was frequently about 95 
per cent., and often there was no appreciable loss. In 
the chemical section of this investigation, which is given 
in Professor Letts’ Report, it is shown that in the con- 
tact beds the unoxidised nitrogen of the sewage is re- 
duced to 5°7 per cent. of the original. : 


The experiments were carried out in a variety ot 
ways. I inoculated the broth with a loopful of sewage, 
or made a mixture of equal parts of sewage and broth. 
The following are the details of some of the exneri- 
ments :— 


Experiment on the Disappearance of Unoxidized Nitrogen from 20 c.c. Broth Inoculated by a 
Loopful of Sewage grown 5 days. 


(1.) Inoculated from crude sewage  - 


(2.) Inoculated from screened and sedimented 


(3.) Inoculated from Effluent [. - - 


(4.) Inoculated from Effluent 1h hee . 


Average loss of nitrogen 84 per cent. 


e . e - - 


« - ° - - 


bad ° es . ° 





4 
+ 
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In this experiment 20 c.c. of broth contained +04 
grammes of unoxidised nitrogen. 


The same experiment was repeated with broth of a 
‘similar composition, and a parallel series with broth 
diluted ten ‘times with distilled water. The results 
were similar. ‘The average loss in nitrogen was 12°2 per 
cent. after five days. This was the highest value 
reached in any experiment in this series. The results, 


¢.c. Of 
to NH, 
Crude sewage - - DOCK 7 eel ones 
Sereened and settled - - a CLC eae aA} 
Effluent I. - - - - AUCs = ds 0) 
Effluent II. - - - - 4 20-¢.6)  “Syypel os 


It is to be noted here that there is no. loss except in” 


the case of the last, where a loss of about 5 per cent. 
das occurred. 


This, experiment was repeated with practically the 
same result. The conclusion was, therefore, that, 
though undoubtedly a certain amount of unoxidised 
nitrogen may disappear as a result of bacterial growth, 
after periods lasting five days, the highest average is 
not more than 12 per cent. 


Im view of the partly negative character of these 
results, I repeated the experiment in another form. I 
brought the broth into contact with brick taken from 
the brick beds, and with suitable specimens, 1.¢., those 
from the lower layer of the beds, I found a very marked 
disappearance of the unoxidised nitrogen from the dilute 
broth. 


In 22 Hours: 


Upper bed, 6 inches deep - - - | .20 per cent. 


* 1 ce hal ati a 
Lower bed, 6 Aes - - - | 25 mr 
huss. - - | 54°54, 

~“Recharged after 4 days’ rest. 

Upper bed, 6 inches deep - - 4 LO tone 
ae 1; a Hee uleiton 92 As 
Lower bed, 6 me ; - «14212 "8 : 
+ ore Salen oe | ce 


The experiment was repeated several times, with the 


uniform result that a marked disappearance of unoxi- 
_ dised nitrogen from the solution took place. 


The results of the chemical analysis of the sewage 
-by Professor Letts are as follow :— 


Percentage Purification as shown by Kjeldahl’s method. 


_ Highest result after second 


4 


contact - - - - - 77 per cent of purification. 
| Average of allexperiments - 57 5 » 0 
Brick beds ~ 48 = gt- 60? Ios ” ” 
‘Coke beds ow bs DRAKA GOF E61) ” ” 


4 


_—— 


¢ 


‘This set of results shows that we can in a measure 
locate the agency which has the strongest effect in 


causing the disappearance of unoxidised nitrogen. It 


‘ 


is especially associated with the bricks of the deeper 
part of the lower bed. The agency, however, is here 


"merely a degree or more efficient than that associated 
with the other bricks. 


In each case there is a re- 
markable disappearance of unoxidised nitrogen. 
The only points about the more efficient bricks 


which I observed was that they were more richly 
covered with sediment consisting of the vegetable and 


_ animal organisms already referred to. 


In the vessels 
in which the bricks were placed for the purpose of 


_ ‘testing their action on the dilute broth, a copious layer 
{ of sediment, similar to that on the bricks, formed at 


7 6225, 
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however, were sometimes entirely negative, as may be Dr..L. Smith. 
31 July 1902. 


seen from the following experiment :— 


A mixture of broth and sewage in equal parts was 
kept for five days. The value in unoxidised nitrogen 
of 20 c.c. of the mixture was determined at the be- 
ginning of the experiment’ by double analysis. The 
results are expressed in c.c. of 1-10th normal ammonia, 
and were the following :— 


c.c. of 
qs NH, 


after five days’ inenbation - - - =| Weed ee 


99 99 


29 39 


a 35 - = 12°0 

The following experiment shows the kind of result 
which was obtained. The broth was again diluted with 
distilled water, so as to contain about 20 parts of un- 
oxidised nitrogen per 100,000. It is important to note 
in connection with these observations on the disappear. 
ance of umnoxidised nitrogen, that the . chemical 
examination of the process as it takes place in 
the contact beds shows that the disappearance 
of nitrogen in the unoxidised form is not associated 
with its reappearance in the effluent in the. form of 
oxides. 


Table IV.—Result of experiments to determine the 
loss of unoxidised nitrogen in dilute broth when in 
contact. with the brick beds. Unoxidised nitrogen =20 
parts per 100,000. Loss expressed in percentages of 
the original amount. 








46 Hours: '\} 70 Hours. 
| 
| 
| 
23°7 per cent. 32°1_ per cent. 
34°8 ss | 3032 3 Some sediment. 
2 cE AD es 
63°2 >) | ih 32 ” 
| 
25 e 23 * 
22 A |. 27 - 
| 
14 a = | Sediment. 
56 ele" 
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the bottom. This when analysed. (Kjeldahl), showed 
large quantities of nitrogen in the unoxidised form. 
The following experiment gives the details of one such 
observation. 


The broth, after having been in contact with the bricks 


for six days, was taken for analysis in two portions. One 


portion was filtered, and 50 c.c. of the filtrate were put 
in each of two flasks and analysed for nitrogen. ‘The 
filtrate was found to contain only 35 per cent. of the 
unoxidised nitrogen of the original solution, or, to 
keep to our former method of expression, there had 
been a loss of 65 per cenit. of the original unoxidised 
nitrogen. On the other hand, portions of the broth 
which were not filtered, and which purposely were 
made to contain a large amount of sediment, yielded 
unoxidised nitrogen per c.c. amounting to more than 
150 per cent. of that in the original diluted broth. 


On these grounds, therefore, it seems clear that in the 
plant and animal life associated with the surface 
deposit on the bricks there is an agency which has the 
most striking power in causing the disappearance of 
unoxidised nitrogen from solution; whereas in the 
former experiments, when dealing with inoculation of 
the broth with sewage bacteria, only 12 per cent. of the 
nitrogen disappeared ; im contact with the bricks the 
broth shows a loss of a, great proportion of its nitrogen, 
sometimes amounting to 70 per cent. 
alone have at the best a moderate and more slowly 
acting power of dispersing the food nitrogen. The 


U 
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The bacteria. 


—S 


Dr. L. Smith. 
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vege 
the bacteria absorb ; 
21 July 1902. own bodies, and also devour multit 
That this is the most reasonable wa t 
f the bacteria in the sewage passing 


disappearance 0 
act beds seems most probable when we 


through the cont 


Showing total number of Bacteria per c.c. growing in kept Samples of Sewage. 


table and animal organisms which occur along with 
organic matter directly into their 
udes of bacteria. 
of explaining the 


consider the capacity for bacterial growth which the 


various samples of the sewage actually possess. To 


of this kind. 


cotton wool. 


TABLE No, V. 


SAMPLE OF 17TH May. 
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and make subsequent. 


observe this it is necessary only to keep the sampies at. 
a favourable temperature, 
enumerations of the bacteria to be found inthem. The- 
following table gives the details of three observations- 
The flasks of sewage were kept at room. 
temperature, i.e., about 20deg. C., sealed with sterilised — 
The colonies were enumerated as before. 
by means of gelatine plates. 



































| 
= | DATE. Crude Sewage. = A | Effluent I. Effluent II. 
Sedimented. 
| 

1 }18May ~~ 168,000,000 120,000,000 103,000,000 | 117,000,000 
2 20 as : uncountable uncountable uncountable . uncountable 
4. | 25 .,, : ¥ z 3,500,000,000 , —_1,250,000,000 
5 ams - 2,800,000,000 oa 500,000,000 650,000,000 

SAMPLE OF 3lsT May. 
r 7 es ‘g 

1 1 June 53,000,000 125,000,000 75,000,000 79,600,000 

2 I uncountable uncountable uncountable uncountable 

3 ae = . 2 ~ 

4 Ts = ¥ ” ” 

SAMPLE OF 7TH JUNE. 

1 Reeth” oy uncountable 70,000,000 41,000,000 40,000 000 
2 10Vas * uncountable uncountable uncountable 
3 13a ” ‘. 5 

4 loge | - = - ; 
Bohai) Lae - | :, 3,500,000,000 2,500,000,000 1,400,000,000 
araplls | 1,300,000,000 Spoiled 200,000,000 100,000,000 
7 24s : | 500,000,000 1,800,000,000 5,000,000 8,000,000 

| | 











By the phrase “uncountable” I mean that when the 
sewage had been diluted 100 million times 1 c.c. of the 
liquid gave a growth of colonies too close to be 


enumerated with accuracy. It seemed to me to 
little purpose to continue the dilution to higher 
stages. The general conclusion is perfectly clear 
that the capacity for sustaining bacterial growth 
is in no way represented at its maximum by the 
numbers which are observed in the fresh samples of 
sewage. ‘This series of observations further confirms 
the experiments on the power of bacteria alone in ex- 
hausting the food pabulum. Apparently in the case of 
sewage kept in this manner, a period of a week to a 
fortnight must pass before the number of bacteria show 
a sensible reduction, and the decrease is seen more 
especially in the samples of the effluents. 


The agency, therefore, in the contact beds which 
brings about a reduction in the number of bacteria is 
largely something quite different from any general 
power of mutual destruction among bacteria, such as 
might arise from their overgrowth, or from their ex- 
haustion of the food supply: / 


The question, might be raised, “ Are these changes not 
due to the growth of a special bacterium which cannot 
be cultivated on artificial media, and whose growth is 
such as to prevent the growth of other microbes ?” 
This complex hypothesis suffers from the fact that it 
cannot be tested. It would seem remarkable that the 
growth of a bacterium in the beds should suddenly not 


only arrest the increase of the other bacteria already in. 
the sewage, but should actually cause a diminution to- 
a very marked extent in their numbers. A further™ 
remarkable fact is that the same samples of sewage 
effluent in which we suppose this form of diminution has . 
occurred, should, if kept in a flask in the laboratory, 
soon show unnumbered millions of bacteria per c.c. of 
the cultivable kind. It seems more natural to con- 
clude that we have to deal with some agency other than. 
bacteria which has the power of consuming them, and 
which has its habitat on the surface of the brick or coke 
fragments. The fact that the power of consuming 
nitrogen was so remarkable associated with the lower ~ 
layers of the second beds gives confirmation to this idea. 


It is well known that amongst the forms of life which. 
occur in any solution which contains organic matter, 
and which is left exposed to the action of the small. — 
organisms commonly distributed in nature, a certain 
cycle is observed in the order of their appearance. One 
form succeeds and replaces another im a definite. 
manner, those forms which have the most rapid power of 
multiplication becoming naturally predominant at 
first, and the more slowly multiplying appearing later. 
Amongst the first to appear are the bacteria, since they. 
have specially rapid power of growth. Should the- 
conditions favour, as they usually do, the growth of in- 
fusorians, these begin also to appear. Tuose forms: 
which absorb their nourishment from food matter im 
solution occur along with the bacteria. Later, ciliated! 


MINUTES OF EVIDENCE. 


forms appear, which have the power of ingesting food 
articles, and, especially, which devour bacteria. Asa 
zesult of their appearance in force, the numbers of 
bacteria are rapidly reduced. One form of infusorian 
‘succeeds another under the action of causes which are 
very little understood, but a definite order is main- 
tained. As conditions become unfavourable for any 
-of the forms, they become enjysted and drop to the 
‘bottom of the fluid, forming a layer of sediment. 

There is thus a certain cyclical order in which the 
-forms of life appear, and one of the events which takes 
place early in this process is a more or less complete 
approach to extermination of the bacteria. That this 
well-known cycle of events occurs also in the purifica- 
tion of sewage seems highly probable. On examining 
microscopically the sediment which is found at the 
‘bottom of the beds and on the surface of the bricks, we 
‘discover the bacteria and the active and encysted in- 
fusorians in large numbers, including the forms which 
absorb their food in solution, and the ciliated forms 
which devour bacteria. There are also multitudes of 
-oligochaeta and nematode worms which find their food 
and deposit their eggs in the sediment. Correlated to 
‘this microscopic evidence we have the outstanding fact 
‘that in the contact beds the bacterial forms are rapidly 
disappearing. We have, therefore, apparently this 
cycle of events. The food material in solution is first 
absorbed by bacteria and certain infusorians. These 
“become in turn the food of higher forms which are able 
to ingest solid particles. If we are right in recognising 
these events as occurring in the contact beds, the great 
‘destruction of the bacteria which is always observed 
‘indicates that they constitute an important part in the 
changes which are taking place. In the present state 
of invesigation it is*impossible to go further in the in- 
‘terpretation of the process. The part which the in- 
-fusorianms, worms, etc., take demands further research ; 
‘but in the time at my disposal it has not been possible 
to carry the work further than thepointI have indicated. 
“To complete the evidence which I have been gathering, 
‘I should have valued the opportunity of examining 
‘bacteriologically a contact bed in the conditiow 
described by sanitary engineers as “sick.” In this 
-condition the bed ceases to exercise its power of puri- 
fication absent from an effective bed, and it further 
‘loses its swarms of insects (podura aquatica). The 
-opporiunity of making an examination of a bed in this 
condition has not offered itself. The interesting point 
‘would be to discover the relation of “sickness” to the 
-eyclical appearance of animal forms which I have 
described. 
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ANAEROBIC BACTERIA. 


In addition to the enumeration of aérobic bacteria in 
the sewage, ] made an enumeration of the anaérobes. 
The gelatine plates were made at the same time as those 
for the aérobes. They were transferred to a Bulloch’s 
anaérobic chamber, in which a quantity of pyrogallate 
of potash was exposed in solution in an open vessel. A 
current of lighting gas was passed through the chamber, 
and it was then sealed, and placed in the incubating 
room at 20°C. for about a week. The chief interest of 
these observations is to show that the decline in the 
numbers of bacteria which takes place in the sewage as 
it passes through the contact beds is not confined to the 
aérobes. In the Belfast sewage the number of 
anaérobes is relatively low. For example, in the screened 
and sedimented sewage the average number of aérobes 
is 43 millions per c.c., while the anaérobes-.number only 
25 millions. A large number of aérobes are so-called 
“facultative anaérobes,” i.e, they can live in the 
anaérobic conditions, and there must have been con- 
siderable overlapping in the numbers of the two kinds. 
It is further of great interest to observe that the same 
law holds in regard to the reduction of the numbers, and, 
indeed, an almost identical effect has occurred. 








—aEw 
| Screened : 
| and sedimented ee nat Libeé 
| bacteria’ per wi é ie <7 
| €5¢; iN es 
Millions. Millions. |Percent, 
Aérobic - . > 43 18 58 
Anaérobic - 25 12 52 
4 








This identity of effect suggests that the chief part of 
the microbes appearing as anaérobes have already ap- 
peared as aérobes in the former enumeration, and that 
the number of microbes which are able to grow only in 
the anaérobic atmosphere is relatively small. Confirma- 
tion of this idea is further obtained by comparing the 
aérobic and anaérobic enumeration results for the three 
samples from the combination of coke and brick beds. 
The bacterial flora of the contact beds seems pre- 
dominantly aérobic and facultatively anaérobic. 


TABLE No. VI. 





Showing the number of Anaérobes per c.c. in the Samples of Sewage. 


















































Screened | 
—< DATE. Crude sewage. and Effluent I. Effluent IT. 
settled. 
BRICK BEDS :— 
1 6 January - - - 1,400,000 uncountable. 3,200,000 6,600,000 
2 eee fa Wee 6,900,000 16,000,000 37,000,000 12,000,000 
3 29 et : - - 3,800,000 4,500,000 19,000,000 13,000,000 
4 5 February-  - 7,000,000 62,000,000 27,000,000 34,000,000 
ke. =" 3,000,000 58,000,000 31,000,000 25,000,000 
6 3March - -__ - lessthan 100,000 700,000 4,000,000 2,500,000 
7 20: ,, = 500,000 24,000,000 3,590,000 500,000 
Ss aa. +S beta 6,500,000 36,500,000 8,500,000 3,500,000 
Average- -.-| 3,650,000. | ~—«-25,200,000 | ~=—Ss«i6,600,000-«|~=S=S«W,040,000. 
*CoKE BEDS :— 
| 1 VeMay <1. 4,500,000 5,500,000 1,000,000 2,000,000 
2 leks = Poe pes 10,500,000 4,000,000 5,000,000 2,000,000 
3 7 June - uncountable. 2,500,000 1,000,000 6,000,000 
Aparage. ene w= | oo. 5,000,000): baste 54,000,000, ‘iia 2,330,000 | 3,300,000 


AVERAGE OF TOTAL - 4,000,000 


6225, 


ee 


19,400,000 | 12,700,000 


9,680,000 


U2 


Dr. L. Sinith. 


31 July 1902 


Dr: L. Smith, 
3)Jduly 1902. 
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CONSIDERATIONS SUGGESTED, BY THE FORE- 
GOING OBSERVATIONS. 


The bacteriological investigation of the process of 
purification in the contact beds shows that the agency at 
work differs essentially from a simple growth of bacteria 
in a fluid containing their food. The change which 
takes place in, the sewage is not dependent simply on 
the growth of bacteria in the sewage, but occurs before 
the maximum. of. bacterial growth has been reached. 
From a study of the exhaustion of artificial media, it has 
been shown that occasionally results may be obtained by 
bacterial growth, proving that unoxidised nitrogen has 
been dispersed. In this dispersion the nitrogen 1s doubt- 
less in the gaseous condition. Data on this subject are 
furnished in the,ch2mical report, showing that 12 per 
cent. of the nitrogen which is dispersed from the sewage 
could be accounted for in this way. 


In the second place, it was found that, associated with 
the bricks which were covered with a sediment of plant 
and animal organisms, there was a great power of throw- 
ing nitrogen out.of solution. The meaning of this, which 
LT have suggested, is that the nitrogen is absorbed directly 
into the bodies of these organisms to form their tissues 
or indirectly inthe form of microbes, which are reduced 
in number in a very remarkable manner during the 
passage of the sewage through the beds. The nitrogen 
wiich disappears in this latter manner is partly stored 
up, inthe bed in the form of a deposit or sediment, and 
is partly carried. off in the bodies of insects, worms, etc. 
In this form some of it no doubt may pass into the 
Lough, where ultimately its.carriers become the food of 


Proportion of Liquefiers amongst the total (Aérobic) Bacteria in the Samp es 0 © 
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their natural enemies. To have, therefore, as perfect as- 
possible:a form of contact bed, the conditions. must be 
tavourable to both agencies, the bacteria and the small 
plant.and animal life. Since it has been found that the 
activity in bacterial destruction is an index of efficiency. 
in purification, bacteriological analysis must in the 
meantime adopt this as the standard of efficiency. In 
the present investigation, if we compare the results of 
contact with the brick beds with those of the coke and 
brick beds, according to this standard we have another 
instance of the fact that where there is. deficiency in 
purification, the reduction in the number of bacteria is- 
smaller in amount. 


OBSERVATIONS ON THE PRESENCE OF 
LIQUEFYING BACTERIA. 


The investigation of liquefying bacteria is one of the 
recognised methods which gives information as to a 
certain though varied type of bacteria. It is interesting 
in regard to liquefiers, asin regard to anaérobes, to com- 
pare the ratios with those seen in the aérobic enumera- 
tion. In the enumeration of the total aérobic bacteria, 
it was seen, that in, passing through the beds there was a: 
Icss of 58 per cent. _ In this table the fall is still greater, 
viz.:, from 5 millions,to 1 million, implying a, loss.of 
about.70 per cent. In the coke and brick beds the loss 
was only 27 per cent. on the average, but the total 
numbers of liquefiers per.c.c. of sewage were curiously 
reduced compared with those in the earlier (brick bed) 
series. It is worth while to have this comparison. in. 
tabular forin. ; ; 




















wage. 
4 ere OR a : moite 
| bn thavers ’ 
Beds. Crude Sewage. Screened, | _ Effluent I. | Effluent IT. 
ie 2 7 me 
Per cent. Per cent. Per cent. Per cent. 
| 
Bright vic te Mena tae 14 7:6 5 6 
| | 
Coke and brick -)) - = = under 1 1-4 4 3 
From both series it is apparent that the greatest in- total. The increase has been chiefly of the non-liquefy- 


crease in the bacteria during the sedimentation of the 
sewage 1s not of the liquefying variety. In the first 
series it falls from 14 per cent. to 7°6 per cent. of the 


ing variety. In agreement with this also we find the 
numbers of liquefiers per c.c. in the two series are much 
closer to each other than the total numbers. 


TABLE. No. ¥ Ii. 


Showing the number of Liquefying Organisms per ¢.c, present in Samples of Sewage. 









































| Screened 
— DATE. Crude Sewage. and Effluent [. Effluent IT. 
settled. 
{ 
Brick BEDS :— | 

t Qoolic6 Saauary?= “Gan hee = ! 1,300,000 600,000 | 1,300,009 

2 Wwnlaed sar); Bsus eupiesl 1,550,000 850,000 4,500,000 | 2,000,000 

3 5 February- — - - | 50,000 180,000 165,000 | 70,00) 

4 Be ss tiee nga abs | 700,000 5,500,000 850,000 | 1,350,000 

5 awintiiac 4; - | 2,000,000 4,000,000 2,500,000 2,000,009 

6 | 3March - | 2,000,000 1,500,000 1,500,000 500,000 

7 1a, Smee tc | 7,000,000 11,000,000 500,000 | 500,000 

8 PS ae «ona fia 1,000,000 | 2,500,000 2,500,000 | 1,500,000 
Average | 1.780,000 3,350,000 1,641,000 1,140,000 

: | 
COKE AND Brick BEDS :— | 2 

ott Ma ee ee 100,000 | 150,000 150,000 300,000 

a i ae | 1,500,000 2,500,000 3,500,000 1,000.000 
otis ane. dm hia.) 2 etal mi 2,000,000 | 2,000,000 2,000,000 
Average - - 300,000 |: 1,550,000 | 1,850,000 1,100,000 











ren spins nsineiaissitei tie LS eat eee ee SIS is NS es 


cf distinguishing albumens. 





MINUTES OF EVIDENCE. 


It is interesting to find that there is no special increase 
of the liquefying bacteria. Should the bacterial growth 
in the beds be the sole cause of the disintegration and 
dispersion of nitrogenous bodies, one would expect to 
find that the liquefying bacteria would have increased 
out of proportion to the other forms. They are generally 
regarded as possessing to a pre-eminent degree the power 
Con'‘rary to this view, we 
find that the relative increase of the liquefiers is a good 


deal less than that of the non-liquefying variety. The’ 


liquefiers which are 14 per cent. of the bacteria in crude 
sewage (14°5 per cent. London sewage) are only 7-6 per 
cent. in the greatly multiplied numbers of the sedi- 
n:ented sewage. This result would point, therefore, to 
conditions in the sewage which favour the growth of 
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bacterial forms other than the liquefying varieties. Con- Dr, L, Smiths 
31 July 1902.. 


firmation of this view of the matter is found in the nega- 
tive result of Houston’s experiment on the effect of 
charging a contact bed with large quantities of a cultiva- 
tion of sewage proteus. He found that this in no way 
added to the purifying power of the bed. (Report. to 
London County Council, May 1900, page 75.) 


On the other hand, the exterminating agency in the 
brick beds does not specially affect one species of bacteria 
more than another. The liquefiers remain in about the 
same proportion throughout the destructive period 
(5—7 per cent.): ; 


Dr. Houston’s results give the-following ratios :— 


Ra‘io of liquefiers to total number of bacteria aérobes. 


Crude Sewage. 


14°5 per cent. 


This curious rise of 20 per cent. indicates two possi- 
bilities. (1) There was increase in the numbers, or (2) 
the destructive agency was harmless to the liquefiers. 
The total number of bacteria fell to 60 per cent. in the 
second effluent, and 12—14 per cent. of the bacteria in 
the original sewage became 20 per cent. in the reduced 
numbers of the second effluent. The absolute number 
of liquefiers had remained stationary. On comparing 
these with my own results it would seem more probable 


AEROBIC 


Primary Coke Bed Effluent. 
(6 Feet. ) 


12 per cent. 


Secondary Coke Bed Efilucnt, 
(6 Feet.) 


20 per cent. 


that the liquefiers had increased at a special rate, and 
thereby counteracted the process of destruction. From 
this line of observation we may expect to get information 
as to the mode of working of the bacteria-destroying 
ageney and, also on the question whether the bacteria 
which escape destruction continue multiplying at their 
usual rate. The conditions in the London experiments 
have obviously been in some way different from those I 
have investigated. 


SPORES. 


TABLE VIII. 


Number of Aérobic Spores per c.c. in Sewage Samples. 






































, oes | ‘Sedimented : 
2 DATE. Crude Sewage. | Sewage. Effluent I. Effluent I. 
| | 
Brick Beps :— | 
i | 6 January - | —- 220 54 5 
2 BOy buts ‘ 240) 620 220 220) 
3 x tions ai}. 62 0,7 | ] 112 | 43 98 
+ 5 February - = “4 93 110 118 70 
| 
Remo De. 0. BAe pies 4 29 BD | 5h 69 
6 93 Mareh | | 166 204 209 68 
Py Pee gt at d { 8 22 25 19 
| Average - - 109 192 95 rie 
CoKE AND Brick BEDS : 
(et Wg May se : - 8 30 31 50 
2 a ea Vrw 5 41 | 4] 44 4 
3 7 June - - | 45 ie 24 5 
tverage ‘i=! -) = | BL | 30 33 2G Re 
} { 5 ean 








There is not much information to be gathered from the 
results as regards spores. The total numbers are so 
small in the Belfast sewage that it would hardly be justi- 
fiable to draw any conclusions. Generally speaking, 
the formation of spores is supposed to take place in any 
medium in which the conditions are unfavourable for a 
vegetative existence. The paucity of spores in the 
Belfast sewage, and the reduction of their number on the 
whole, as the sewage passes through the beds, indicates 
that the particular kind of unfavourable condition which 
conduces to spore formation has not been set up at any 
point. In the London raw sewage for one spore there 
were 21,000 bacteria in the vegetative form. In the 


Belfast crude sewage there is one spore to 100,000 bac- 
teria, and in the sedimented sewage one “in 200,000 
bacteria, or thereabouts. The reduction on the average 
in the number of spores in Effluent IT. as compared with 
those in the sedimented sewage implies a loss of 60 per 
cent. This is almost identical with the reduction in the 
total number of bacteria in these samples. 


BACILLUS COLI COMMUNIS. 


The investigation of b. coli communis was carried out 
by Klein’s method of planting the bacteria on the sur- 
face of phenolated gelatine. The dilutions used were £ 
in 10,000 and 1 in 100,000. In the earlier period it-was” 
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difficult to get evidence of the bacillus at this dilution. 
In January and the early part of February the numbers 
were invariably less than 1 in 10,000. A large number 
of colonies were planted out, but I failed to find bacilli 
which answered to the outstanding tests (indol, gas, milk 
clotting, etc.). Only once was there 100,000 per c.c., 
and the average, including some very doubtful forms, 
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was in the positive observations about 50,000. Con- 
sidering the paucity of these bacilli it is impossible to 
draw any conclusion as to the effect of the contact bed 
upon them. One important point remains to be noted. 


There was a distinct increase in the coli-form bacilliin - 


the later samples. The following were observed in the 
sample of May dlst :— 


Number of Bacillus Coli Communis per c.c. 


Crude Sewage. 


3lst May - . - - 300,000 


BACILLUS ENTERITIDIS SPOROGENES. 


Observations were made on each set of samples in 
regard to this bacillus also, which like b. coli communis 
is of intestinal origin. Klein’s method of isolating it 
was used, and the sewage was diluted according to the 
rule laid down by Houston. The evidence of its pre- 
sence also was very scanty, and the results were parallel 
+o those regarding b. coli communis. In the earlier ob- 


6th January. —Nil. 
20th January.—Nil. 


Effluent I. 
400,000 | 


Sedimented. 
400,000 


Effluent IL.. 
200,000 


servations there was occasionally some evidence in the 
milk tubes of imperfect clotting and whey formation ; 
but it was not till late in the investigation, i.e, in May 
and June, when evidence of b. coli became clear, that 
the milk tubes showed the typical ragged clot, and clear 
whey and gas, associated with the growth of b. enteri- 
tidis sporogenes. The following is the record of the 
observations : — 


29th January.—Imperfect clots only ; no distinct separation of whey in tubes containing ‘1 ¢.c. of sewage. 


5th February.—Indistinct clotting = negative. 
12th February.—Nil. 


19th February.—Clots with some watery whey, no gas, in ‘1 c.c. tubes. 


3rd March.—Atypical clotting, &c., in ‘1 ¢.c. tubes. 
10th March.—Atypical. 
22nd March.—Nil. 


31st May.—Crude Sewage, ‘01 ¢.c., clot, &c., typical = 100 per c.c. 


* Sedimented Sewage, ‘1 c.c., 
+3 Effluent J., ‘1 c.c. 


typical = 
typical = 


fs Effluent II., ‘le.c. and ‘Ol c.c. typical = 100 _,, 


7th June.—Crude Sewage 


RS Effluent I. 


5 Effluent IT. ‘lee. 

It is of great interest that these bacteria of definite 
intestinal origin—viz.: b. coli communis and b. enteri- 
tidis sporogenes—should have increased so markedly at 
the beginning of June. It was unfortunately impossible 
to follow up the investigation of this increase. During 
April and the first half of May no samples were taken. 
Tt is curiows, however, to note that about the period 
of this increase (June) an epidemic of typhoid fever had 
broken out in Belfast. It seems highly probable that a 
continuous record of the occurrence of. these two kinds 
of bacilli in the sewage would be of service in working 
out the origin of typhoid epidemics in Belfast. Gener- 
ally speaking, the interest in investigating the occur- 
rence of these microbes in sewage effluents is their con- 
nection with intestinal disease. The question has been 
carefully kept in view in other investigations as to 
whether the destructive action of the contact beds tells 
on these pathogenic forms more or less than on ordinary 
forms. These results are too negative to form the basis 
for a conclusion in regard to this problem. _ It is natur- 
ally a matter of minor importance in the case of Belfast 
compared to that of towns where the effluent passes into 
a river whose waters may be subsequently used for 


‘lec. and ‘01 ¢.e. typical = 
#3 Sedimented Sewage ‘1 c.c. and ‘01 ¢.c. typical = 


1O-meigy 

10, +p 5, 
100 per c.e. 
100 


2) 


‘lec. and ‘Ol c.c. typical = 100 ,, 
typical. a1072G, 


drinking. The question, however, does arise in con- 
nection with edible shellfish. Since Klein discovered 
the typhoid bacillus in the alimentary canal of an oyster 
it has been regarded as a matter of the greatest import- 
ance to prevent the introduction of shellfish into the 
market from beds situated in water polluted with sewage. 
Tt will, doubtless, be found’ necessary by the sanitary 
authorities to ascertain how far the cockle beds in the 
Lough, from which large supplies are drawn, are beyond 
suspicion in this matter. 


OBSERVATIONS ON THE BACTERIAL GROWTH 
IN A MIXTURE OF SEA WATER AND SEWAGE. 


The sea water used in these experiments was taken 
from the area of the “slob land.” The sewage was 
diluted with this 250 times. The results give some idea 
of the rate at which bacteria are reduced in number in a 
mixture similar to an average sample of the sewage- 
charged water of the Lough. After a period lasting from 
a week to a fortnight the bacteria become greatly reduced 
innumbers. The cause of this I have not had the oppoz- 
tunity of working out. 


TABLE No. IX. 


First Experiment started 8th January. 


err 

















orate Bawa pergened nnn eee ee 
10 January - — 150,000 75,000 87,500 
12 stay aclsaater ee 125,000 58,000 58,000 
a a | -- 25,750 16,250 spoilt. . 
16 a a oe a re 8,250 7,500 6,750 
1B) #i Tyo, galt abt ls 1,250 1,750 1,925 











according to the analysis published, 


the case of the Manchester sewage beds. 
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TABLE No. [X.— continued. 


Second Experiment started on 23rd March. 



































Rata Cc eres Screened and Effluent from Effluent from 
rade: Pewage: Sedimented. Upper Bed. Lower Bed. 
Te 
/ 
— : 150,000 450,000 190,000 125,000 
28March - -° - | 26,300 43,200 15,700 17,500 

PAprHb ee eon 1,700,000 800,000 600,000 100,000 

8 » Se ae | out. out. out. out. 
Third Experiment started 1st June. 

1 June > - - | 2,300,000 5,000,000 : 3,300,000 | 3,500,000 

a”, = - - 3,000,000 4,500,000 4,000,000 | 4,000,000 
RL ies - - - out. out. | out. | out. 

eit OT arte RU 
Fourth Experiment on 8th June. 

9 June : : - 250,000 | 100,000 100,000 75,000 
Viyox at Tstoaly 310,000 | 10,000 160,000 50,000 
13, - 15,000 7,500 15,000 12,500 
6, » mente) 10,000 12,500 40,000 75,000 
yea : under 10,000 7,500 2,500 2,500 

1,250 250 nil. 500 


4 ree “gstonpngie 





- wae - = iS 


SUMMARY AND CONCLUSIONS. 


The facts which have been established, even at the 
present aoe stage of the investigation, yield some 
conclusions which are of value for the guidance of the 
Committee in their effort to obtain a satisfactory system 
of sewage purification. I have attempted throughout 
the report to compare the results I have obtained with 
those of other bacteriologists, and to correlate the 
chemical with the biological account of the “ contact” 
process. The value of a large number of investigations 
on this subject, undertaken elsewhere, has been mini- 
mised by the fact that they did not include both 
chemical and biological observations. This is the more 
unfortunate as the major part of our knowledge of the 
working of “contact” beds is as yet experimental. 


The first important consideration is to note the diffe- 
nence in the type of action which may be observed in 
the contact process according to different conditions. 
Every form of bed which is working efficiently causes a 


’ great transformation in the putrescible matter of the 


sewage, clearing away this substance to the extent of 80 
—90 per cent. of the whole. The nitrogen which enters 
into the composition of the putrescible matter is the 
constituent whose fute is carefully traced in the chemical 
study of the process. This nitrogen may appear in the 
effluent as ammonia, or as nitrites and nitrates, and, 
this, in ce¢tain 
for example, in 

When we con- 
sider that in these substances (nitrates, etc.), the 
nitrogen is in the form most suitable for plant food, it 
is obvious that <he effect of this kind of purification 


instances, happens to a large extent, as, 


would be of no avail in diminishing the growth of the 


seaweed (“ulva latissima”) whose decomposition °n the 
foreshore causes 2 nuisance proportionate in magnitude 
to the amount of weed left to decompose. While in other 
respects the purification might be of a most excellent 
character, it would, in so far as it furnisned these in- 
organic forms of nitrogen in the Lough, aid rather than 
diminish the growth of the weed. It is alwiys. te be 
remembered that we ia Belfast have a problem of a very 


different kind from that before the Public Health Com- 
mittees of many large towns, where these peculiar con- 
ditions caused by the existence of a great stretch of 
“ slob land ” do not occur. 


The conversion of nitrogen into the forms of nitrate, 
etc., is generally believed to be due to the action of 
bacteria of a special kind, which require plentiful sup- 
plies of oxygen. 


There is a second bacterial possibility of a somewhat 
similar nature. Bacteria have been described which 
possess the power of dispersing nitrogen from solution, 
in the form of gas. This would escape into the atmosphere 
as free nitrogen. I have in my report described a series 
of experiments in which I inoculated meat broth with 
the bacteria of sewage, and found a certain dispersion of 
nitrogen which I could not account for on any other 
supposition, and Professor Letts’s study of the dissolved 
gases in the samples of sewage has led him to the con- 
clusion that a considerable proportion of the nitrogen 
in the sewage disappears in this fashion. Should this 
dispersion of nitrogen depend, as we suppose, on the 
growth of particular species of microbes, a great deal 
might probably be done to further it. 


These, as far as I know, are the only possible forms 
of a purely bacteria. theory of “contact” action. The 
one mode of action is of no value for the problem before 
the Belfast Committee. The other is a perfectly satis- 
factory mode of action, inasmuch as it transforms 
nitrogen from a harmful to a harmless condition. Pro- 
fessor Letts has shown that, in the case of the brick 
beds, 12—20 per cent. of the nitrogen which disappears 
in the purification of the sewage can be recovered as free 
nitrogen in solution in the effluents. This change 
further seems to occur in the absence of the bacterial 
action which leads to the formation of nitrates and 
nitrites. The chemical analyses of the effluents from the 
brick beds show that, of the nitrogen which disappears 
from the putrescible form present in the raw sewage, 
practically none whatever reappears in the effluent as 
nitrate or nitrite. There is, therefore, in these beds 
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a constant process of a very different type from that at 
work in the beds of the Manchester sewage system. 


ving this point aside for the present, we have to 
pha rae question—‘ If by this mode of ge 
only 20 per cent, (to take the highest value) of ut e 
nitrogen disappearing from the putrescible form 
can be accounted for, what becomes of the re- 
maining 80 pez cent.?” It , has vanished | with 
out leaving any traces” of a chemical kind. 
To explain this most important aspect of the 
case. I have studied the other biological factors which 
migcht come into play. I have found that connected 
with the sediment-covered bricks in the lower layer of 
the beds, there*is a most potent agency for abstracting 
nitrogen from solution in dilute meat broth. When the 
sediment is examined microscopically, it is found’ ‘to 
consist of a variety of animal forms. In the appearance 
of the various animal forms in a decomposing organic 
fluid a certain cyclical order is preserved, and one form 
is succeeded by another; the later forms causing a more 
or less complete extermination of those appearing earlier 
in the series. The actual presence in the sediment :o 
the forms which are known to take part in such a cycle 
can be demonstrated by the microscope, The question 
as to how great a share in the process of purification this 
cyclical change has, I have not been able to determine, 
and I need not say that only the great demand for haste 
on the part of the Committee induced me to intermit 
the investigation before I was able to answer this most 
important question. We have, however, some evidence 
to go upon. In this cycle of living forms, bacteria have 
an early place, owing, no doubt, to their power of rapid 
growth, and their turn to be exterminated comes corre- 
spondingly early also. In the contact beds a great 
process of extermination takes place, as is shown in the 
table of total bacteria per'c.c, of sewage and effluent. 
That this extermination, is on a large scale may be in- 
ferred not only from the observed reduction in numbers, 
but also conversely from the overwhelming increase in 
numbers which appears in all the samples if they are 
kept in conditions favourable for bacterial growth. 'The 
effluent then represents the typical organic fluid at the 
point in the cycle of events when the bacterial forms 
are being exterminated. It is easy on this hypothesis 
to understand why the ratio of extermination of the 
bacteria should be in direct relation to the percentage 
of purification, The bacteria, we may suppose, have 
absorbed into their bodies the greater proportion of the 
nitrogen available for food. They become in turn the 
food of infusorians which live in and form the sediment on 
the bricks, and so the,change in forms of life proceeds. 
The. cycle reached. its final stage so ar as I was, able to 
observe with the introduction of worms (oligochaeta). 
These would ultimately pass out to the Lough and be- 
come the food ‘of fishes. The nitrogen ‘by this indirect 
means passes away from the beds in the form of animal 
tissue. All the nitrogen which can be diverted to this 
end vanishes from solution, and the sewage is purified 
in proportion. To strike the cycle and measure the 
magnitude of one of its events is to measure the general. 
capacity of this living economy for dealing with the 
available food nitrogen at any given stages, or indeed at 
all stages of its existence. It is to measure the quantity 
of nitrogen which has been diverted into the forms of 
animal life; To measure the ratio of extermination of 
bacteria, therefore, is to measure the percentage of puri- 
fication. Hence the correspondence between the two 
ratios, . 


We are, however, merely on the threshold of the in- 
vestigation, and it avails nothing to go beyond the most 
obvious inferences. 


To return to the practical problem, it is clear that 
the beds we have been experimenting with are the only 
known biological type which is suitable for Belfast. The 
percentage purification, according to all tests, chemical 
and biological, is a good deal lower than we have reason 
to expect, and it would be necessary to take steps to 
secure better results in practice than we have had, The 
size of the material of which the beds are composed 
and the nature of it, the depth of the beds, the length of 
the period of contact and period of rest, etc., should ail 
be carefully investigated to discover how we may obtain 
the maximum purification. It would be very desirable, 
if not necessary, to raise the’ percentage purification to 
over 80 per cent., and, if possible, to over 90 per cent., 
and until this has been fully tested the Committee should 
not, in my opinion, involve themselves in too large an 
undertaking. It will be further necessary to pay the 
strictest attention to the working of the beds, 
chemical and biological investigation of the combina- 
tion of coke and brick beds was enough to show that their 


The’ 
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efficiency was considerably below that of the two brick 
beds. _ 

There has been discussed an addition to the beds, 
which might assist in the process of purification, and 
there are, to my mind, some very clear grounds. for con- 
sidering it as likely to be of substantial benefit, It is 
that the effluent should be allowed to flow into a pond of 
sea water in which a crop of “ ulva*latissima” and pos- 
sibly other seaweeds could be grown. Two advantages 
would accrue, in my opinion: (1) The weed during the 
season of growth would absorb the ammonia which had 
not been dispersed in the beds, and thereby raise the 
percentage of purification. (2) The particulate matter 
in suspension in the effluent has, when'allowed to stand 
a strong tendency to form a tough sediment. This, if 


it occurred in’ the proposed intercepting pond, would 


also increase the percentage of purification in the 
effluent before it reached the Lough. The weed would 
be available only in summer, but it is then that the fore- 
shore nuisance is chiefly felt. 

One other practical question requires mention. For 
the successful working of the scheme all other sources of 
organic nitrogen by which the Lough water may be 
enriched should be curtailed as far as possible. A 
certain amount of nitrate must be continually brought 
down by the land drainage in the Lagan area, and there 
seems no possibility of preventing this. On the other 
hand, the sewage and other discharges containing organic 
matter from the houses and villages round’ the side of 
the Lough should be prevented from reaching the water 
in a form suitable for acting as a manure to the weed, 
Further, the present: and subsequent crops of the weed 
should be removed until the store of nitrogen already in 
the Lough becomes exhausted. If the present growth 
of weed is allowed to decompose, and pass back into the 
water, iti will be available as manure to the subsequent 
crops, peli 

In view of the facts which I have described in the 
report, I am convinced that the Committee is justified 
in proceeding in an experimental manner towards the 
establishment of a scheme of sewage purification similar 
in type to that exemplified in the present brick beds. 

IT cannot close this report without acknowledging the 
help which T had in carrying out the work from various 
members of my laboratory, and in particular from Dr. 
Moorhead Beatty. Without his untiring assistance I 
should have been quite unable to undertake many of the 
most. important lines of investigation. 


J. Lorrary Surrn. 
Queen’s College, Belfast, August, 1901. ; 
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APPENDIX IL TO Dr, LORRAIN. SMITH’S 
EVIDENCE; fille lo oe 


Report on the Bacteria found in Shell-fish obtained 
from. Belfast Lough on April 7th, 1902. ° - 

The investigation of the bacteria in the sample of shell- 
fish obtained in the Belfast Lough, which I have now to. 
describe, was undertaken with a view to determine 
whether the consumption of shell-fish from the same 
source involved in any recognisable way the danger of 
infection by the typhoid bacillus. LS TL Baio 


To provide an answer to such a question two methods 
of procedure may be adopted. The most natural and 
direct fcrm of answer would be to show whether or not 
the typhoid bacillus is present in the shell contents. 
On the other hand, a more comprehensive method of in- 
vestigating the problem would be to show whether or 
not the shell-fish contain bacteria, which are due to 
the presence of sewage in the surrounding water. 


The latter method was employed in the present investi- 
gation. ‘To find the typhoid bacillus anywhere except in 
immediate relation to the patient suffering from typhoid 
fever is a matter so surrounded with difficulty that to 
fail to do so, in any given instance where it would be 
expected to be present, leaves on the mind the impres- 
sien that the difficulties of the search heve been too great, 
rather than that the bacillus was absent. While, there- 
fore, the second method was employed, it is only fair to 
add that in carrying out the details of it every attempt 
was made to discover the typhoid bacillus, and this was 
all the more effectively done because in both cases the 
forms of procedure are in essential respects identical. 


Amongst the microbes which are found in sewage, more 
or less constantly, three forms have been regarded by 


—e—————— error rhe 
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recent investigators as of special significance. These 
differ widely from each other, and each one of them has 
special importance. In the first place, as a sign of 
recent contamination with sewage, stands the strepto- 
coccus. This microbe occurs plertifully in human 
faeces, while it is very rarely, it ever, round in water 
or in soil which has nos been recently ccniemimated with 
sewage. Associated with it is the staphylococcus, which 
_is, however, of slightly less significance, because, being 
a hardier form, it is capable of surviving where the more 
delicate streptococcus disappears. The presence of the 
more delicate microbe is regarded, therefore, as indica- 
tive of a more recent contamination with sewage. In 
the next place, the bacillus coli communis is otf signiti- 
-cance because of its close similarity to the typhoid 
-bacillus, and its constant association with 11 whenever 
it occurs. This microbe, though it is so closely allied 
to the typhoid bacillus, and in some of its forms is 
hardly distinguishable from it by any known methods, is 
-an inhabitant of the healthy intestine. It is possessed 
-of mach greater vigour than the typhoid bacillus, and 
this in a measure explains the frequency of its occur- 
rence. Its power of survival is seen from its frequent 
presence in water and sewage ; but it fails in the struggle 
-with the microbes resident in the soil, and is rarely 
found there. Lastly, the bacillus enteritidis sporo- 
genes of Klein is of interest, because, as compared with 
“the two former microbes, it has the greatly increased 
power of survival which belongs to the spore-bearing 
“microbes, of which itis anexample. It is also a natural 
inhabitant of the intestine, and grows only under 
-anaérobic conditions. It is unnecessary here to explain 
-the relation of these microbes to disease. Each of them 
possesses definite power of producing disease; but we 
-are here concerned rather with their presence as evidence 
of sewage contamination 


The methods employed in examining the shell-fish 
were :— e 
(1) The shell was carefully brushed in sterile water 
with a sterile nail-brush. The shell was then opened 
-with a sterile pair of scissors. The fluid part of the 
-shell contents was then pipetted of, and cultivation 
plates with phenolated agar were made with different 
- quantities of this water. | © f 
ay fish were investigated in this way. ince the 
Pediat used was one specially suited to the growth of 
ob. typhi and b. coli communis, we cannot form any 
-conclusion as to the total numbers of the bacteria 
present. Many ordinary forms are unable to grow in 
the presence of small quantities of carbolic acid. 
In the fluid of cockle 1 by this method there were 
isolated only micrococci many of them streptococcl. 
In the fluid of mussel 1, again streptococci were 
' found. ' 
From the fluid of cockle 2 nothing grew in this 


~ -medium. 


From the fluid of clam 2 streptococci only grew. 


ye : ft hin tails 
The result of this series of observations, full detai 
of which are given at the end of the report, is that the 
presence of streptococcus was demonstrated in three 
out of four shell-fish examined by this method. 


(2) The second method employed was to inoculate a 
_ guinea pig with this fluid. 
Clam 3. A guinea pig was inoculated with 1 c.c. of 
the fluid by a subcutaneous injection. In forty-eight 
hours the guinea pig was dead, and great oedema had 
developed. From the fluid which had gathered in the 
tissues a pure culiure of b. coli communis was isolated. 

This bacillus had evidently a fairly high degree of 
, pathogenic power. 


(3) In the third place, cultivation of the microbes 
which are contained inside the shell was carried. out 
in phenaloted broth; and from the flasks plates were 
made, and the kind of micro-organisms growing then 

+ studied. This method again was adapted to the isola- 


tion of b. céliand’b. typhi. 


From mussel! 3 varieties of b. coli communis were 
sisolated. : 

From scallop 3 a similar result was obtained.. 

From cockle 3 a similar result was obtained. It is 
~to be observed that in some points the form of b. coli 
“were atypical. For example, many of them failed to 
“form indol,: even in ;peptone water, after more than a 


6225, - - 


which the impurities of the sewage have spread. 
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fortnight. Other forms, however, gave the indol re- 
action. In all these three cases there was evidence of 
the presence of the coli bacillus. To this is to be 
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added the evidence obtained by the inoculation experi- ° 


ment. 


(4) The fourth method was that of the heated milk 
tubes. From this, evidence of the presence of the 
spores of the b. enteritidis sporogenes. of Klein in the 
vody fluid was investigated with the following result :— 


(1) Mussel 4 Spores present: less than 100 perc.c. 
(2) Scailop 4 Spores present: less than 10 per c.c. 
(3) Cockle 4 Spores present: less than 100 per c.c. 
(4) Whelk 1 Spore present: at least 10 per c.c. 
(5) Whelk 2. No spore in 1-10 of 1 c.c. 

(6) Whelk 3 Spores present: at least 10 per c.c. 


The result is, that, in five out of six, the evidence of 
this test was positive as to the presence of b. enteritidis 
sporogenes of Klein. 


I have, for the sake of comparison, given the details 
of observations on cockles obtained from sea water, 
which is free from the suspicion of sewage contamina- 
tion. The result of these observations is to show (1) 
The absence of streptococci in the four specimens 
examined. (2) The absence of the spores of b. enteri- 
tidis sporgenes in four cockles examined. (3) The 
absenice of b. coli communis in the three flasks in which 
cultivation of the bacteria attached to the gills of the 
fish had taken place. 


These observations, both the former ones on the shell- 
fish from contaminated water, as well as the latter on 
those from clean sea water, could be multiplied in- 
definitely. As regards the latter series of observa- 
tions, however, the results, so far as they are on the 
same lines as those of Professor Klein on oysters, are 
in agreement with his (On Oyster Culture in relation to 
Disease, Local Govt. Report, Supp. 1894-95, p. 109). 


There is therefore less necessity to extend that series 
of observations. As regards the question of contamina- 
tion in the Lough, a prolonged series of observations of 
shell-fish from different situations would give us 
correspondingly reliable indications of the extent to 
In the 
meantime, however, a very much narrower problem was 
before me, viz.—whether the consumption of shell-fish 
from the same source as that from which the specimens 
came might be regarded as the cause of typhoid fever. 
It is clear from the results that these shell-fish are the 
vehicle of microbes which.are regarded as signs of recent 
sewage contamination. It is also clear that these 
microbes may exist in the shell-fish with a fairly high 
degree of virulence. 


How far are we justified in regarding shell-fish con- 
taminated with sewage as a source of typhoid - fever ? 
The discussion of this question has taken place to a 
large extent in connection with the regulation of the 
oyster trade. In the Local Government Report already 
referred to, on oyster culture in relation to disease, Sir 
Richard Thorne Thorne includes detailed descriptions of 
specific instances when typhoid infection had been traced 
to the consumption of oysters which had been exposed 
to contamination with sewage. He also quotes the con- 
clusion of the report of a Special Commission of the 
French Academy of Medicine, which is that “the con- 
sumption of oysters which have been kept in polluted 
water, may cause gastro-intestinal disturbances, apd 
even typhoid fever.” He points out further, that 
“when other molluscs than oysters are used for human 
consumption in much the same way as oysters are, that 
which applies to oyster culture applies to them also” 
(p. XXVI.). Sir Richard Thorne Thorne deals also with 
the question of the rarity of the infection by means of 
oysters. His argument may help to explain ‘a difficulty 
which would naturally occur to the minds of those con- 
sidering the opportunity for pollution in the Lough. 
Since we must believe that shellfish can be vehicles off 
the harmful microbes of sewage, how are they so often 
eaten without evil effect? The same problem had arisen 
in relation to cholera infection by polluted shell fish. 
He says: “Tn order to enable a given sample of oysters 
to convey the infection of any specific disease, it would 
be necessary that the shell cavit » or body of the 
mollusc, should retain some portion of the sewage— 
often in a state of great dilution—to which it had been 
exposed; that this specific infection should not be 
destroyed by antecedent cooking or otherwise; and that 
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the oyster or oysters should be consumed by some sus- 
ceptible person.” Another conclusion, in support of 
which all the observations seem to agree, is that the 
bodies of the shell fish, or the water inside the shell, 
while they may contain these microbes from sewage, 
are not favourable media for their growth. They may 
survive, but apparently do not multiply in these situa- 
tions. The dose, therefore, which reaches the con- 
sumer must in nearly every case be a small one, and pos- 
sibly in many instances too small to have any harmful 
effect. On these grounds also we may explain why a 
source of infection such as this should be so seldom 
operative. 

Finally, it may be well to restate the conclusion which 
we have now before us. 

The shell fish examined showed in their shell contents 
certain microbe of widely different kinds; each form, 
however, being a natual inhabitant of sewage. 


In the inoculation test carried out, one of these forms 
was found to be possessed of a moderately high degree 
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of virulence. This observation leads us to infer that. 
the specific microbe of typhoid fever also might be con~ 
veyed to the consumer in an actively infective condition. 


The risk to the consumer is therefore real; but there 
are reasons why this mode of infection is frequently in-- 
operative. The risk would become greater as the sew- 
age is more richly supplied with typhoid bacilli, as, for” 
instance, in an epidemic of typhoid fever. With en— 
demic typhoid the risk must be a constant one. 

The danger to the consumer from the non-typhoid 
microbes, the presence of which is describer in this re~ 
port, is probably twofold. They may cause intestinal’ 
inflammation, or they may increase the susceptibility of” 
the patient to the typhoid virus by causing some in- 
testinal disturbance. Considerations on this point can- 
not, however, in the present state of our knowledge, be~ 
advanced in any form of certainty. 


J. Lorratn Surrn, 


Pathological Department, Queén’s College, Belfast, 
July 9th, 1902. 


SHELLFISH OBTAINED FROM BELFAST LOUGH. 


Cocxie I.—Opened and fluid pipetted from interior and planted on phenolated agar plates on April 8th, 
Fluid showed multitudes of bacteria to the microscope. 






































l 
PLATE PLATE PLATE PLATE | PLATE PLATE | PLATE PLATE 
nape I. Me JI. Vii lh Vv. | VI. / VIL. VIL. 
| | | 
8 April zy ¢.c. fluid yy ¢.c. fluid | 1 loopful | 1 loopful | 5 ¢.c. fluid - | 545 ¢.c. fluid] 1 loopful of | 1 loopful of 
dilution, 1 | dilution, 1 
in 50. in 50. 
10 April Colonies not |About 100; Sterile -|4  colo- | About 18 colo- | Sterile - | Sterile  - | Sterile. 
very numer- | colonies, nies, 3/ nies, 11 coli- 
ous, coli-like, | 12 coh- planted | like, planted 
12 planted on | like plan- onslop- | on sloped gel- 
gelatine. ted on edgela- | atine. 
sloped gel- tine. 
atine. 
15 April 15 coli or ty- ~- | — _ | April 21st.—-Six — — 
phoid-like col- | typhoid - like 
onies from L., | | onontes plant- 
Pande | ed on glucose 
plates trans- | agar. All 
| ferred to glu- | | these = were 
cose agar. streptococci. 
None gave gas | | 
| bubbles Or | 
exuberant | 
growth. | | 
22 Aprit - | Added broth to | -~ — — May 2nd.— - — 
allthese; after | Planted in 
five hoursonly | milk. Milk 
two were tur- | coagulated in 
bid. They | a week. The 
were all coeci, | cocci stained 
| many of them | | by Grams 
| in the form of || | method. 
| diplococci. | 
| | 





Musser I.—¥Fluid obtained from the interior of the shell and planted out in phenolated agar. 1-10 c.c. 
fluid added to 5 c.c. sterile water. From this plates were made as follows :— 





-—- — 


PLATE XI. PLATE XII. 





PLATE XIII, 








ee PLATE IX. PLATE X. 

8 April - | vy CC. of dilution - | #5 ¢.c. of dilution - 

10 April . - | Five colonies, three | Two colonies, one 
planted on sloped planted on sloped 
gelatine. “/ gelatime. 

21 April Examined and | Examined and 
found — strepto- found _ strepto- 
cocci. cocci. 





ro ¢.¢c. of dilution - | One loopful of | One loopful of © 

dilution. dilution. 
Two colonies, one | Sterile - - Sterile, 
planted on sloped 


gelatine. 


and — 
strepto- 


Examined 
found 
cocci. 
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Cocxrz IT.—1-10 c.c. of body flwid added to 5 c.c. of broth. Fluid full of microbes, Dr. L. Smith. 
ear s ‘ 31 July 1902. 
aa PLATE XIV. | PLATE XV. PLATE XVI. PLATE XVIL PLATE XVIMI. 
=8 April : - | lee. of the dilu- | ;5 ¢.c. of the dilu- | 34, ¢.c. of the dilu- | One loopful - | One loopful. 
tion. tion, — tion. 
10 April. ! 0 od 0 0 0 
Cram II,.—Fluid obtained and planted out as before, 
—- PLATE XXII. PLATE XXIII. | PLATE XXIV. 
RAPT e or RLY One ce. = ©) > some = | One 6. yey o- 2 ) - 4 | One loopral. 
10 April - - - - | About 20 colonies, planted six | About 20 colonies, planted five 0 
on sloped gelatine. on sloped gelatine. | 
21 April - - - - | All streptococci - - | All streptococci - ‘ -| sews 
April 8th.—Cram III.—1 c.c. of the fluid inoculated into April 26th—Five of these were coli-like after grow- 
guinea pig subcutaneously. Guinea pig dead in ing on potato and glucose agar. 
48 hours with very extensive oedema. The One of them gave the following tests : —Charac- 
edematus fluid showed plentiful bacilli. These teristic coli appearance on sloped agar; gas 
were planted out aérobically and anaérobically, bubbles in glucose agar ; broth uniformly tur- 
and typical growth of b. coli communis was ob bid; indol reaction; milk coagulated in two 
tained in pure culture, days; a yellow growth on potato; micro- 


scopically like coli bacillus, 


Four others planted out. Milk coagulated in 
two days; broth uniformly turbid; agar, 
characteristic growth; gas bubbles in glacose 
agar ; yellow growth on potato; indol present 
in one, absent in three. 


“Scatrrop W1.—Part of the gills removed with sterile 
scissors, and placed in flask containing diluted 
phenolated broth, on April 8th. After 18 hours 
broth was uniformly turbid. Seven plates made 
with. phenolated agar. 


April 12th—18 colonies planted out on sloped gela- On May 3ist three colonies like coli were 
tine. planted in peptone water ; examined on May 
"April 26th—12 coli-like. Ono of them was planted habe oO FL eh tle po 
out, and gave the following results :—Agar, col1- In this case there were present typical and 
like growth; glucose agar, gas bubbles; milk atypical forms of b. coli communis. 


coagulation in 24 hours; broth, uniform turbidity. f 

No indol on May ist. Potato yellow growth. Musser, IV,—Opened with antiseptic precautions. The 

Microscopically the bacillus had the coli charac- fluid was taken to test for the presence of B. enteri- 
tidis sporogenes of Klein. The fluid was added 


ea ; to mill in varying proportions, and the tube was 
May ist—Planted 1, 2, and 3 in peptone water, then heated to 80° C. for 10 minutes. After this, 
and incubated them at 37° C. till May 17th, it was incubated in an atmosphere of coal gas, 
They were then tested for indol, but gave nega- which was exposed to a strong solution of pyro- 
tive results. gallate of potash, and examined after 40 hours: 
The bacillus enteritidis sporogenes is one of the 

*Cockiz DWI.—-Part of the gills was removed with sterile natural bacterial inhabitants of the intestinal 
scissors, and placed in flask containing diluted tract. The fact that this microbe naturally 
phenolated broth. After 18 hours the broth was assumes the resistant spore form enables it to 
uniformly turbid, and seven plates. were made survive in conditions which would prove fatal to 
from it with phenolated agar on April 9th, either the streptococcus or the B. coli communis. 


The change which takes place in the milk is the 
rapid formation of a ragged coagulum, which 
stretches through the tube, and which is sur- 
rounded by a clear whey. In the whey, gas 
bubbles are found entangled by the coagulum. 


April 12th—After 48 hours the plates all contained 
discrete colonies. The superficial ones had the 
appearance of coli growth. Twenty-two colonies 
were planted on sloped gelatine. 


April 2ist—Six of the most typical colonies were The body fluid was added to milk tubes in varicus 
planted on glucose agar. proportions, and gave the following results :— 
April 26th—All these were coli-like. One of them I. £ c.c. gave typical reaction in 40 hours. 
was planted out, and gave the following results : 1-10 c.c. 7 i 


—Potato yellow growth; milk coagulation in two 
days ; stg no indol in five days. Micrescopi- 1-100 c.c. Nil. 
cally the appearance of b. coli. 1-1000 «.c. Nil. 
Z lanted in peptoxe water. In the body fluid there were therefore less than 100 
a piggies ety Mi eh spores of this bacillus per 1 ¢.c. 


Scattop IV.—Opened aseptically, and body fiuid taken 


Mu U1.—Part of the gills removed with sterile Costaats Shenk f B. oh eilpieael 
Sha, and placed in flask emia diluted cunee! ses i ean enteritidis sporo- 
; i] 8th. é . ; 
broth (phenolated), on Apri j J.—1 c.c. fluid gave typical reaction in 40 hours. 
April 10th—12 plates made with Sheep aied Ser 111-10 6c. uid, nil, 
; i urbid, 
from broth which had become wnitormly TiI.—1-100 c.c. fluid, nil. 
April 12th—Planted 22 colonies on sloped gelatine, IV.—1-1000 c.c. fluid, nil. . 
April 21st—Planted the suspicious growths in gela- In the body fluid, therefore, there were less than 10 
tine on potato, and on glucose agar, spores of this bacillus per 1 c.c. 


16225. pi, 
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Wuetk I.—Treated as before to test for presence of C.. 
enteritidis sporogenes. 


J.—1-10 c.c. fluid, nil in 40 hours. 


L. Smith. Cocxts 1V.—Opened aseptically, and body fluid taken 
to test for the presence of B. enteritidis sporo- 
genes. 

I.—1 c.c. fluid gave typical reaction in 40 hours. 


Dr. 
31 July 1902. 


WHeE x IT. 
II.—1-10 c.c. fluid _,, ” ” I.—1-10 c.c. fluid, nil in 40 hours. 
TII.—1-100 c.c. fluid, nil. We tk III. . oid 


IV.—1-1000 c.c. fluid, nil. I.—1-10 c.c. fluid. Typical in 40 hours. 


COCKLES OBTAINED FROM A SOURCE WHICH WAS FREE FROM SEWAGE CONTAMINATION. 





Cockxrr I.—From the body fluid plates were made with phenolated Agar. 





| PLATE I. PLATE II. PLATE III. 
14 May - c - | 5 ee, of flnid: 5 c.c. of fluid zig c.c. fluid. 
17 May Numerous colonies. 50 colonies. Nil. 
: | 10 planted out in gelatine. 











These colonies were uniformly a sarcina which did not liquefy gelatine nor coagulate milk, but stained by. 


Gram. 


CocxiE Il.—Fluid from body planted out in phenolated Agar. 





























PLATE IV. PLATE V. PuateE VI. 
14 May - 1 @c. qr CC. qby CC. 
17 May - | Numerous colonies. 15 colonies. _ Nil. 

Planted out in gelatine. 
Colonies were a form of Sarcina. 
Cocxis III.—Fluid planted out in phenolated Agar. 

PLATE VII. PLATE VIII. PLATE IX. 
14May - - - 1 e.e. gn ©-C: aby C0. 
17 May - - - | Numerous colonies. 12 colonies. Nil. 

8 of them planted in gelatine. 
These were a form of Sarcina. 
Cocke IV. 
PLATE X. PLATE XI PLATE, XII. 
14 May - 1 ce. ay 6c thy Ge. 
17 May -  - | Numerous colonies. 30 colonies. Nil. 
9 planted in gelatine. 

















These colonies were a form of Sarcina. 


Frask I.—100 c.c. water; 1 c.c. of 5 per cent. 
carbolic acid and 12 c.c. broth. 


Cocxite V.—Body of cockle added to flask. 


In 40 hours there was a large scum of bacterial 
crowth on the top ; there was no turbidity. This 
flask was not further examined. 


Fuask I]. 


Cockiz VI.—Body of cockle added to flask. 
Uniform turbidity in 40 hours. Pianted out, and 
colonies planted on sloped gelatine, ete. 


Fuasx ITI. 


Cocks VIII.—Body of cockle added to flask. 
Uniform turbidity in 40 hours. 
Plates made and colonies planted out. 


The colonis planted out from Flasks II. and III. re- 
sembled coli in some respects (milk, broth, gelatine). 
‘They differed, however, on potato, where they formed a 


glistening white growth, becoming golden yellow in a few ~ 
days. ‘Lhey also formed a violet red pigment in glucose 
agar, } 
Cockles tested for the presence of B. enteriditis.. 
sporogenes :— . 32 fhitye 
CockLE V. 
Tube I.—1 c.c. fluid. No coagulation 
Tube II.—1-10 c.c. fluid. 


Cockiz VI. 
Tube I.—1 c.c. fluid. Coagulum atypical in 482 
hours. , 
Tube II.—1-10 c.c. fluid, nil. 


@ocKkLs VII. 
Tube I.—1 c.c. fluid, nil. 
Tube IL.—1-10 c.c. fluid, nil. 
Cocks VIII. 


Tabe I.—1 c.c. fluid, nil. . 
Tube II.—1-10 c.c. fluid, nil. 


in 48 hours. 


” ”? 
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Mr, Grorez Giizs, called; and Examined. 


13675. (Chairman.) You are, I understand, a member 
of the Institute of Civil Engineers, and Chief Engineer 
to the Belfast Harbour Commissioners ?—Yes, sir. 


13676. I believe you wish to give evidence in regard 
to the sewage disposal of Belfast ?—It was more in con- 
nection with the discharge of the sewage into Belfast 
Lough. Iam told that evidence was given this morning 
to say that it was not a nuisance to the Harbour Commis- 
sioners. Well, I will not go so far as to say that it is 
a nuisance to them, but it is the cause of a great 
expense to them. I can give you an instance, Three or 
four years ago we actually dredged from the Victoria 
Channel between 30,000 and 40,000 tons of what was 
crude sewage, fecal matter, which was as black as ink, 
and the stench from which was something terrible. That 
accumulation was going on for years, and is still going 
on, and is due, no doubt, to the discharge of solids into 
Belfast Lough. When I say that the 30,000 or 40,000 
tons were removed at a cost of something like 6d. per 
ton, you can arrive at some estimate of the cost to the 
Harbour Commissioners. The young flood washes it into 
the deep water of our channel. The sewage is dis- 
charged from one end of the Lough to the other almost, 
and the young flood sweeping up from the north brings 
a large quantity of the solids and deposits them in our 
channel. On the northern bank of the channel the sew- 
age lies in very large quantities, on the western side of 
the channel there is a large accumulation of black filth, 
while on the eastern side there is none. That proves the 
truth of my observations. 


13677. (Chavrman.) How far were the dredging opera- 
tions from the outfall >—About. half a mile. 


13678. Have you noticed any increase as compared 
with the condition of things before ?—Previous to the 
opening of this outfall there was no deposit in tha 
channel. It was all deposited inside the Harbour, Of 
course, the conditions were very much worse then, and 
the dredging was then all sewage matter. 


13679. Then all the dredging does not reveal this black 
matter ?—Not at all. A few years ago we deepened our 
channel by 3dft., and in the course of those operations 
we came upon this black sewage all lying upon the old 
level of the channel. Some ten years ago we were 
dredging outside the Twin Islands, and we met with no 
sewage matter at all; it was simply ordinary sludge. 


13680. You would see with satisfaction the adoption 
of a system which would withdraw the suspended solids 
from the sewage?—Yes, The Harbour Commissioners 
are anxious that the Corporation should undertake it at 
the earliest possible moment. The opposition of the 
Harbour Commissioners was withdrawn from the Act of 
1899 on the understanding that the Corporation would 
immediately proceed to purify the sewage of Belfast, and 
would complete a system of sewage purification within 


_ three years; the time is up, and you know how much 


they have done. 


13681. This black deposit involves a considerable ex- 
pense to your Board, that is all you say. You do not 
state that it is a nuisance to your Board P—Yes, that ia 


_all I say, it involves considerable expense. It is only a 


nuisance to the unfortunate men who have to remove it. 


13682. Are you able to estimate the cost of the removal 
pf this black deposit ?—No, it is hardly possible to do so. 
13683. It would interest us to know if it could be 
directly traced to the presence of the sewage. Is it not 
possible that some part of it may be due to other causes ? 
—I think not, sir, from the condition of the dredged 


-material. We carry out very large dredging operations 
here, and we know from them the material with which 


we have to deal and where we may expect to find it. 
We always expect to find sewage in this particular place, 


and we do find it there. 


15684. It would not be difficult to have samples of this 


* deposit examined to find out how far it is intestinal dis- 
charge ?—It could very easily have been done. 


_ (The witness here produced a chart, which was explained 
#0 the members of the Commission.) 


13685. (Dr. Russell.) You dredge the channel out 
avery four or five years ?’—Yes, that is so. 


13686. You have the necessity to dredge it out oftener 


than hefore?—No, we have widened it. 


15687. It is obvious from the character of what you 


\ 
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but that does not mean it has increased in quantity /— 
This outfall has only been. used since 1893, and as we 
have only dredged this channel once since then I 
cannot say. 


13688. There is a considerable leakage from the out. 
fall?—Yes, it leaks all the way. 


13689. Who are the owners of the Harbour Estate we 
heard about this morning?—The limit of our juris- 
diction is from Carrickfergus to Grey Point. 


13690. Are the Harbour Commissioners the owners 
of the Harbour Estate ?—Yes, they are the owners in 
trust. 


13691. Are they responsible for the discharge of this 
crude sewage into the Lough ?—No, sir, the Corporation 
are responsible for that. 


13692. Because it was said here that the sewage from 
the Harbour Estate including feecal matter produced in 
consequence of the employment of thousands of work- 
men and others employed in the shipping industry, is 
still discharged into the river. Who is responsible for 
discharging 1t; the Harbour Commissioners have got 
no sewers ?—There are drains from the Estate, and if 
anybody discharges sewage it is done surreptitiously. 


15693. (Chairman.) But a large number of men are 
employed on the Estate?—Yes, but they should use 
nothing but earth closets. On the County Antrim side 
they use nothing but earth closets, but on the County 
Down side I am afraid the Commissioners are defied in 
this matter. 


15694. Is not the discharge of that sewage close to 
the channel ?—No, it is far away from it. 


13695. Therefore, the deposit cannot be due to that? 
—No. 


13696. (Dr. Stafford.) But there would be a con- 
siderable amount of sewage if there were thousands 
of workmen employed there ?—There is, no doubt. 


13697. But the sewage must be got rid of, and the 
only way to get rid of it is by carrying it out to the 
Lough ?—Under present conditions that is so, but our 
argument is, they should not do so now; they have 
done practically nothing all this time except experimen- 
talise. 


15698. Can they take you into their system ?7—Yes, 
they are bound to do so. 


13699. But they have not yet ?—No. 


13700. And to a large extent you have done nothing ? 
—The Commissioners do not see the object of spending 
a large sum of money for taking the sewage to that. 
part of the Estate for the Corporation to dump it down 
again into their channel. 


15701. You do not think it unreasonable that the 
Corporation should have a certain amount of time in 
which to investigate this matter before they commit 
themselves?’—We think that reasonable enough, but. 
the Corporation did not begin their experiments until 
abcut a year ago. 


13702. You are satisfied now with the rapidity of 


their progress?—No, I would like to see them going 
ahead a bit quicker. 


13703. Scientifically or otherwise?—Well, scientifi- 


cally, but I hear in regard to Professor Letts’ report, 
11 months have been wasted. 


13704. (Chairman.) It does not appear that any 
nuisance arises from the discharge of the sea water 
beyond the promotion of the growth of the weed the 
ulva, part of the debris of which rots on the shore, and 
sO causes a nuisance /—That is a great nuisance. 


15705. Would it be necessary, do you think, for the. 
Corporation to undertake any great expense; what is 
the cost of one dredging of this channel ?—That would 
cost about £2,500. 


13706. Then you suggest that the cost to the Board is 
about £500 a year ?—I don’t think I would like to say 
that, I think it is an extreme amount. It is very 
oifficult to estimate the yearly amount. 


13707. No nuisance arises from it, merely the extra. 
cost of dredging ?—I think we may say that, sir. May I 
say that my theory as to the growth of the ulva latissima. 
on the south shore is that the banks on the south are: 
mainly composed of sand, and it seems to me that this: 








166 


yea lettuce thrives better on the sand banks than on the 
mud. On the northern side it is mainly soft mud, ana 
I don’t think it grows so readily there as on the sand. 


13708. (Chairman.) There was some remark about 
the cartage of this decaying ulva from the shore ; what 
have you to say about that suggestion ?—I do not think 
it would meet the difficulty at all. Last year there was 
a tremendous deposit of the wulva at Cultra. I made 
a rough estimate of the material which was rotting 
there, and it amounted to about 14,000 loads in one 
little bay about 1,000 feet long. That could not be 
carted away under ls. per ton, and there is £700, and 
after one tide there might be almost as much again. 


13709. Was that an accumulation of a very long 
time ?—It might be the accumulation of a few weeks. 


13710. Does a violent storm disperse it?—Yes, it 
sometimes does so on the County Down side. 


13711. In your opinion, the removal by earts would 
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be toe cecriiig ?—It would be better to adopt a system 
of sewage purification so as not to promote the growth ; 
the removal only touches the fringe of the question ; 
it is just a pin-prick. On that coast there is such an 
enormous quantity of it, if they got all the carts in 
County Down and in County Antrim, they could not 
remove it. 

13712. But it is only necessary to remove the decay- 
ing ulva?—But it will soon be thrown back upon the 
shore. 


13713. In what sense is it only touching the fringe 
of the subject ?—Because they cannot remove it quickly 
enough. 

13714. (Dr. Stafford.) There is only a short period 
of the day in which carts could work ?—Yes, about six 
hours per day. I don’t think the removal is at all 
practicable because of the large extent of it. 


(Chairman.) Well, it-is a valuable point for inquiry. 





FORTY-SIXTH DAY. 


Tuesday, October 14th, 1902. 





PRESENT ; 


Sir’ MicHaEL Foster, K.C.B., F.R.S., M.P., 72 the Chair. 


Sir Wititiam RAMSAY, K.C.B., F.R.S: 
Major-General ConsTaNTINE Puipps CAREY, C.B., R.E. 
Mr. W. H. Power, F.R.8. 


me 


Colonel T. W. Harprnc, J.P. 
Dr. Jamus Burn RvussgLxtL.° 
Mr. T. J. SvarrorD, F.R.C.S.1. 


Mr. F. J. Wruus, Secretary. 


Mr. R.A Mr. R. A. Tarron, M.1.c.£., re-called ; and further Examined. 
a nae 13675*. (Chairman.) I think, Mr. Tatton, in reference © only trying to gain admission, to carry our preliminary 
awe to the relative rights of the manufacturers and local treatment ? 
14 Oct. 1902, authorities, you have had put in your possession in the 


first place a list of the questions which we desired to put 
to them respectively ?—I have, yes. 


13676*. And I think you have also had placed before 
you the evidence which we have received from various 
manufacturers and various local authorities ?—Yes. 


13677*. What we wish you todo now, and what you 
are prepared to do is to give us your opinion upon the 
various questions which have been raised in the evidence 
given by those two classes ?—Quite so. 


13678*. You have sent in, have you not, some type- 
written statements ?—Yes, I have. 


13679*. Would you put those in as evidence or would 
you rather take those simply as a basis on which you 
will give us more complete and fuller statements ?—I 
could put those in as evidence if you think that would 
be the most convenient course. 


13680*. (Colonel Harding.) I certainly think so, 
these notes have evidently been carefully considered 
and represent the opinion of Mr. Tatton, who would 
only repeat himself ?—Yes, that is so. 


(1) 1 am of opinion that there are some points as to 
the rights of manufacturers and local authorities which 
are not clearly defined under the existing law—the most 
important of these are :— 


1s a local authority bound to admit trade waste into 
the sewers? If so, we may conclude that there is also 
an obligation to make new sewers of sufficient size for 
the trade waste in addition to the domestic sewage, but 
this is a point about which there seems to be considerable 
uncertainty. Again, it seems uncertain whether an 
authority has power to exclude a manufacturer (already 
in the sewers) from them, although: his trade waste 
may be the cause of great extra expense in treating the 
sewage ; further if the authority has not power to turn 
out the manufacturer, has it power to make him carry 
out preliminary treatment ? 


Has an authority in any case power to compel a 
manufacturer, whether he is already in the sewers or 


If such questions as these could be definitely settled 
the work of the Rivers Boards would be considerably 
expedited. 


Another point of uncertainty, which is, however, 
rather outside this particular inquiry, is the question 
as to responsibility for connecting domestic drains to 
the sewers. local authorities frequently “leave the 
work to the property owners, and do not like to press 
them because they are doing it at their own expense.” 
Other authorities do the work themselves under legal 
advice that they are the responsible parties. 


(2) It is generally agreed that many manufacturers, 
especially in large towns, are unable, ewing to want of 
space, to efficiently treat their teade waste and that the 
only means of preventing pollution of the streams is to 
admit the waste into the sewers. J think, therefore, 
that the manufacturer should’ have power, under re- 
strictions, to get admitted, and I also think that the 
local authority should have power to put manufacturers 
already in the sewers under the same restrictions. 
This is not so under the existing law ; manufacturers 
already in the sewers have a distinct advantage over 
those who are not, as it seems doubftul whether authori- 
ties have any control over the former unless a nuisance 
or some similar offence is caused by their waste, whereas 
whether legally or not, they do frequently insist on 
making terms with the latter before consenting to take 
them in. It is fair in the interests both of the manu- 
facturers and the authorities that this should be so; _ 
the manufacturers should all be on the same basis as 
much as possible, and the authorities should have power 
to protect their interests. If the law were made clear 
that, firstly, manufacturers have a right to be admitted 
into the sewers, and, secondly, that authorities have a — 
right to make bye-laws to protect their interests, a great 
deal of the present uncertainty would be removed and 


the respective parties would be more likely to come to 


terms. 


(8 and 4) The safeguards required should secure 
firstly, with regard to the sewers, that no damage 
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should be done to them or interference caused with the 
free flow of the sewage, that no refuse should be turned 
into the sewer which may by itself or in eombination 
cause explosions or cause a nuisance, or do harm to the 
workmen engaged in the sewer; they should secure 
secondly, with regard to the outfall works, that the 
treatment of the sewage should not be unduly inter- 
fered with either through the waste being turned in 
irregularly or through the waste containing anything 
which makes the sewage difficult and unreasonably 
expensive to treat. 


The safeguards with regard to the sewers may be 
secured by the following means :— 


Tanks must be provided in the works to intercept 
the grosser solids, which would be liable to settle out in 
the sewer and interfere with the flow of the sewage ; 
these tanks must be sufficient to effect this purpose, and, 
if necessary, to equalise the flow (to be dealt with later), 
but they would not be required to effect purification 
to the same extent as in cases where the waste flows 
from them direct into the river. Their capacity should 
be governed to some extent by the dry weather rate of 
fiow of the sewer into which they discharge, that is to 
say that if the sewer has a slight gradient only, and low 
velocity of discharge, the tanks must be larger than if 
the velocity of discharge of the sewer is a high one. 
Another point in connection with the size of tanks 
required must not be lost sight of. Trade waste, even 
when the suspended solids have been removed, is liable 
to cause precipitation of further solids when discharged 
into other waters although comparatively clear ; still 
more so is this likely to happen in a sewer. 


Although a total tank capacity equal to a whole 
working day’s flow is no doubt desirable, it need not 
necessarily be essential; many works are so situated, 
especially in towns, that tanks of this capacity would be 
quite out of the question owing to want of space, and 
it is works in such situations which it is especially 
desirable should drain their waste into sewers, the 
alternative being either to close the works or pollute 
the stream. In such cases I think they should be re- 
quired to use, in the words of the Rivers Pollution 
Prevention Act, the “best practicable and available 
means’ to render their trade waste harmless, the 
question of what is the best available means to be deter- 
mined by some Central Board as has been suggested, if 
the manufacturer and the local authority fail to come 
to terms. 

Further, at works where a large volume of water, 
say from 50,000 to 500,000 gallons per day is used, a 
tank capacity equal to a day’s flow will not be required ; 
it is the concentrated portion of the waste which causes 
the trouble at the outfall works. 


In such cases the greater portion, probably 80 or 
90 per cent.,of the waste is washing water, containing 
a comparatively small amount of suspended matter, and 
in the ordinary course of manufacture is discharged 
fairly regularly, and beyond incieasiug the volume of 
flow at the sewage outfall works, which is a contingency 
they must always be prepared for, it does not cause any 
great difficulty. What does cause difficulty is the waste 
from dyebecks, soapbecks, boiling kiers, etc., several of 
which may be run off within a short period. This 
kind of waste is very concentrated, and should certainly 
be held up in tanks in order that it may be delivered in 
regular quantities. To this must be added the wash 
water at works where it is small in volume, when it may 
be expected to be more foul, and possibly in some cases a 
portion of tLe wash waters from large works. 

If these conditions are carried out, I do not think 
there are many works where tanks could not be put 
down sufficient to secure the local authority from 
damage. 

The outlet to the tank must be of such a size as will 
ensure the discharge of a day’s volume, if this is the 


~ amount agreed upon, being spread over a period of 12 


hours, and if floating arms are used the tanks will act 
as settling tanks as well as regulating the flow. 


At certain works chemical treatment in the tanks will 


- be necessary ; it has been proved to be so in the case of 
_ wool-scouring works, and experience may show that it is 


necessary in other cases also. At Rochdale, which is 
within the Mersey and Irwell watershed, wootseouring 


waste has caused trouble and increased expense at the 
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outfall works, and I think it only fair that the manu- 
facturers should be prepared to treat it, as the cost to 
which they would be put in doing so would be a trifle 
compared to the cost which the waste if turned untreated 
into the sewers entails on the authority. This class of 
waste must be treated with acid, and the grease re- 
moved from it as much as possible before it is allowed 
to flow into the sewer. 


The waste pickle from galvanising works is another 
trade waste which causes trouble at outfall works if it 
is sent into the sewers unregulated, but if it is spread 
over the day it assists in the treatment of the sewage, 
being a good precipitant. 

The sludge collected in the tanks will, with the excep 
tion of that from wool-scouring waste in most cases be 
valueless. It should be removed from the tanks by the 
manufacturer and carted away either by him or by the 
local authority according to arrangement; the latter 
is probably the best arrangement, and has been adopted 
by the Salford Corporation. 


The sludge from wool-scouring waste, owing to the 
large amount of grease it contains, may be of value, 
and at the present time in the Rochdale district at 
many works the grease is recovered and the sludge 
removed by a contractor at no cost to the manufacturer, 


(5.) As a rule manufacturers are prepared to adopt 
means for the removal of suspended solids, grease, etc., 
from their trade waste before discharging into the 
sewer. They fully recognise the fact that the time has 
come when they may be expected to treat their waste, 
and those in towns and within reach of sewers take a 
reasonable view of the matter. 


(6.) Some tribunal to whom appeal could be made 
when a local authority refuses to allow trade waste to 
go into the sewers would be useful. Much of the 
difficulty which arises at the present time is probably 
brought about in consequence of the uncertainty of the 
law, but even if this were put right a Court of Appeal 
would be a great assistance. The Rivers Board, if one 
exists, naturally occurs to one as the most likely body 
to have the requisite knowledge to deal with questions 
of this kind, but on the other hand there may have been 
differences between the Rivers Board and either the 
manufacturer or the local authority which would make 
either the one or the other unwilling to rely on the 
impartiality of the Rivers Board. Failing the Rivers 
Board, the Local Government Board might be a body to 
appeal to, but against this suggestion would be urged 
that the procedure of the Local Government Board is 
slow and that the Board does not possess the requisite 
local knowledge, a very important factor, to enable 
them to deal with questions of this kind. I am in- 
clined to think that the appointment of referee should 
be left somewhat open; that the parties should be 
allowed to appoint either the Rivers Board or some one 
person to decide the question, or, failing agreement, 
should have power tu appear to the Local Government 
Board to appoint a referee. Another alternative would 
be to refer the appointment of referee to the High Court 
of Justice ; the procedure is fairly rapid, and both sides 
being represented by counsel, an agreement as to refer- 
ence would probably be come to; failing agreement the 
judge would appoint. Private actions in the High 
Court on questions of pollution, nuisance, etc., are now 
often decided in this manner. 


The question of the advisability of establishing a 
Central Government Rivers Board is a very difficult 
one. Is such a Board to be confined to deciding ques- 
tions between local authorities and manufacturers, or 
is it to eventually have the administration of the Rivers 
Pollution Prevention Acts? If the former, there can be 
no doubt that such a Board might do excellent work, 
provided they have the requisite local knowledge and 
can gain the confidence of the manufacturers and local 
authorities concerned. There is, however, much pre- 
qudice against Government departments whose methods. 
are said to be slow, and their decisions unreliable, an 
important matter when there is no appeal. If, on the 
other hand, the suggested Board is to take the place of 
an administrative Board for the country it is of the 
utmost importance that their officers should he in direct 
and constant touch with the local authorities and 
manufacturers whom they have to control : a free hand 
must be given to them, they must personally visit the 
works, and make themselves familiar with the difficulties 
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of each individual case; by these means alone can 
friction be avoided. 


(7.) The expense of conforming to the requirements tor 
the prevention of rivers pollution should, as far as 
possible, fall equally all round on those manufacturers 
who have to ‘treat their trade waste; it seems fair, 
therefore, that the manufacturer who discharges into 
the sewers should pay the authority for doing what his 
competitor in the country has to do for himself, 


It is claimed by those who argue that trade waste 
which flows into the sewers should be treated without 
payment from the manufacturer, that he has to pay 
higher rates in the town than the manufacturer in the 
country ; but so have other manufacturers, iron- 
founders, etc., who have no trade waste. I do not 
think that, on the whole, manufacturers would object 
to being required to pay a special rate. 


I think that the rate should be determined on the basis 
of volume and the cost of treatment at the outfall works, 
provided that any requirements under the bye-laws 
as to preliminary treatment are complied with; if 
these requirements cannot be or can only partially be 
complied with, the rate should be on a higher basis, 
which, in cases such as tanners, fellmongers, wool- 
scourers, etc., it would have to be very considerably 
ligher. If; town water is used for manufacturing 
purposes, and paid for, the local authority might pro- 
bably be required to admit the trade refuse, so long as 
the local requirements are complied with, without 
payment, into the sewers. It will be for their interest 
to do so in order to encourage manufacturing industries, 
as not only will they increase their rateable value, 
but the community at large will derive advantages in 
other ways.’ The profit made on the water rate will 
more than repay the cost of treating the trade waste. 
Tf extra capital cost either on the sewers or at the outfall 
is required in consequencsof trade wastes being admitted, 
this cost should be borne by the local authority, unless 
there are special reasons to the contrary, such as the 
volume of trade waste being out of all proportion to the 
volume of domestic sewage. 


8. The reasons generally advanced by the local 
authority for refusing to admit trade waste into the 
sewers are that the sewers or outfall works are too 
small to deal with the extra volume, or that the irregu- 
larity of the waste, both as to volume and quality, 
will prejudicially affect the treatment of the sewage 
and cause extra expense. 


All these contentions may becorrect, but theimportance 
of them and the difficulties in getting over them will 
wary in different cases. Tio increase the size of the 
outfall works need not be an expensive matter, but 
the laying of an extra sewer would be looked upon by 
many local authorities as too great an expense to be 
put to for the benefit of manufacturers, The need. 
however, of extra sewers, 1s i1 many cases a faew for the 
ordinary sewage quite apart from trade refuse, especially 
in old towns, where the population has increased out 
of proportion to the size of the sewers, the result being 


that the storm overflows come into use before the - 


dilution from sterm water warrants their doing so. 


9. If a manufacturer uses water from a stream in 
his manufactory, and delivers his trade waste into the 
sewer, the stream will undoubtedly be diminished 
in proportion to the abstraction. If this procedure 
was allowed, many streams, especially in summer, 
would entirely disappear. 


10. I am decidedly of the opinion that it would be 
very dangerous to interfere in any way with the present 
law affecting riparian rights. These rights are ex- 
tremely valuable, industries have grown up depending 
on them for their existence, the water supply of towns 
is dependent upon them, and in many ways any altera- 
tion of the law in this respect would cause so much 
disturbance that it is impossible to consideeit in any 
way practical. 


13681*. (Chairman.) Weiiave twosets of questions ; 
one which we distributed to local authorities ; question 
one being “Do you admit manufacturing refuse into 
your sewers?” and, second, “If so, what is the kind 
of refuse, and what is the volume, compared to the 
volume of ordinary sewage?” and then another series of 
questions of a more general character beginning, question 
one, “ Are the positions and rights of the manufacturers 
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and local authorities under the existing law clearly 
defined ?” I take it that it is the second series of 
questions that you are answering in your paper ?—Yes, 
that is so. I take those; in the first instance 1 went 
through the first set of questions that you have read 
out, and J think there were two questions in the other 
set which seemed to be rather independent of those sent 
to the manufacturers. 


13682*. Your first statement refers to the general ques- 
tion, “Are the positions and rights of manufacturers 
and local authorities under. the existing law clearly 
defined ? ’’—Yes, that is so, No. 1. 


13683*. Now, have you any additional remarks 
that you would like to make besides those which we 
find upon these type-written statements ?—I think that 
that statement does include all I have to say on the 
matter. I think it very important that those points 
mentioned should be much more clearly defined than 
they are. Would it be convenient if I read over my 
remarks ? 


13684*. I almost think that it would be best if you 
will kindly read them over ?—The first point which 
seems to me to be uncertain is, whether a local authority 
is bound at the present time to admit trade’ waste into 
the sewers, and if so, if they are bound, whether it is 
obligatory on them to make new sewers of sufficient size 
to admit trade waste into the sewers. x 


13685*. But about that, in your opinion, there is 
very considerable uncertainty ?—Yes, 1 think there is, 
and also if you carry that further, if at the present 
time the sewers are too small for the admission of trade 
waste, are they to increase the size of the sewers, and 
if so, is the local authority to pay for it or is the manu- 
facturer to share in it? Those seem to me to be the 
two important points; the most important points 


which want clearing up. Then also there is the question 


whether an authority has power to exclude a manu- 
facturer from the sewers who is already in the sewers, 
although his trade waste may be the cause of great 
expense in treating the sewage. 


13686*. Does that mean a manufacturer who is still 
continuing the same processes that he did of old, or a 
manufacturer already in the sewers who, perhaps, 
has adopted some new process by which his trade becomes 
the cause of great extra expense ?—Well, I should say 
either ; we have cases where a manufacturer has been 
in the sewers for a long time. . 


13687*. Yes?—We are now compelling the local 
authorities to improve the treatment of their sewage. 
and the fact of there being manufacturers in the sewage 


- who turn deleterious matter in, becomes very much 


more important. Formerly the treatment of the 
sewage was done much more carelessly, and it was 
not of such great consequence jf there were trade waste 
in the sewers. 


12688*. Quite so 7—And also there is a further question 
whether an authority has power to turn a manufac- 
turer out of the sewers, and also, if not, whether they 
have power to make him carry out preliminary treat- 
ment of his trade waste before turning it in. 


13689*. That is to apply tothe manufacturer whether 
he is already in the sewers or only trying to get ad- 
mission ?—That is so. 


13690*. Then you think it most important that 
those questions should be definitely settled 2?—I think 
it is very important ; it would certainly help our work ; 
it would help the Rivers Boards’ work very much. 


138691*. (Major-General Carey.) By an amendment 
of the existing Act ?—Yes; well I would not say how 
it should be done. 


13692*. No, but you mean that. it should he done 
by law ?—Oh, certainly, I do; yes. 


13693*. (Chairman.) What you mean is that it should 
be plain what the law is ?—Quite so; yes. 


13694*. (Mr. Power.) You would put persons who are — 


already delivering trade refuse to the sewers and those 
wishing to do the like on exactly the same footing ?— 
On the same footing. ' 


13695*. (Chairman). Yes, but that is another question, 
is it not? At present this question is simply up onthe 
efficiency of the law, or not ?—Yes. 
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_ 13696*. And we are asking you now whether the law 
is efficient or not ?—Yes, | think that really does come 
under another question. 


13697*., These are essential points in which you think 
some steps should be taken so as to make it clear what 
the law. means ?—Yes, they are. These seem to me to 
be the most important points. 


13698*. (Colonel Harding.) The difficulty, of course; 
arises'as to how we are to amend the law, Mr. Tatton, 
is it not’? “The main clauses bearing upon this matter 
are those ‘in the Rivers Pollution Prevention Act, 1876, 
are they not ?—Yes, they are. 


13699*. Well, they seem fairly clear, and they state 
that if the sewer is large enough and if the trade effluents 
will not interfere either with the sewer itself and its 
efficiency or with the ‘disposal of the sewage, that the 
authority shall take m the ‘trade effluent. Are we 
likely to get beyond that? Must it not ultimately be 
a matter of mutual agreement between. the authority 
and the manufacturer ? Can the law be laid down so 
clearly as to govern all cases ?—I think that you may 
have it clearer than it is now. I think at present they 
have so little basis to agree upon. The manufacturer 
does not know whether he has the right to claim to go 
into the sewers in certain cases, and the local authority 
does not know whether they may turn him out. 


13700*. Then do you find that the chief difficulty 
arises from the excuse made by the local authority that 
the sewer is not large enough ?—That is one, and also 
that the increased volume or some quality of the sewage 
will increase the difficulty of treatment of the sewage at 
the outfall works. Those are the two points. 


13701*. The essential point that you think ought to 
be settled is the question as to the sewer not being large 
enough ought to be dealt with so as to compel the 
authority to put down a sewer that shall be large enough 
in case of need ?—Either one way or the other I think 
it ought to be definitely settled. It does not seem to me 
to be clear under the Rivers Pollution Act. 


13702*. From your large experience, Mr. Tatton, in 
the Mersey and Irwell district, do you think it is possible 
to so define the law as to make it applicable to all cases? 
Is it possible to say that an authority shall in all cases 
put down sewers large enough to take the trade effluents 
of the district ; is it possible to do that ?—Well, there are 
certain cases where you have a manufacturer perhaps 
with a very large works turning out a large volume cf 
water in a small place where it would not be fai; but 
I think that is rather dealt with later on. ! am sug; 
gesting that he should be compelied to pay an extra 
rate for that large volume which he turns into the 
sewers, but I think as a general rule in large towns that 
there will be no harm in saying that a local authority 
shall be compelled to adnut mantwacturers, under 
certain safeguards, into the sewers. 


13703*. Which you refer to later on ?—Yes, I refer to 
that later on. _ 


13704*. (Chairman.) Then the second question 1s, 
should the law be altered so as to give manufacturers 
greater rights than at present to connect up with the 
sewers? That is the question which you deal with as 
question 2, is it not ?—Yes, that is so. 


13705*; And your remarks on that are ?—It is 
generally agreed that many manufacturers, especially 
in large towns, are unable, owing to want of space, to 
efficiently treat their trade waste, and that the only 
means of preventing the pollution of the streams is to 
admit the waste into the sewers. I think, therefore, 
that the manufacturer should +have power, under 
restrictions, to get admitted, and T also think that the 
local authorities should have power to put manu- 
facturers already in the sewers under the same restric- 
tions. This is not so under the existing law; maniu- 
facturers already in the sewers have a distinct advantage 
over those who are not, as it seems doubtful whether 
authorities have any control over the former unless.a 
nuisance or some similar offence is caused by their waste, 
whereas, whether legally or not, they do frequently 
insist on making terms with the latter before consenting 
to take them in. It is fair in the interests both of the 
manufacturers and of the authorities that this should 
be so; the manufacturers should be all on the same 
basis ass much as possib'e,cand the. authorities should 
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have power to protect their interests. If the law were 
made clear that, firstly, manufacturers have a right to 
be admitted into the sewers, and, secondly, that the 
authorities have a right to make bye-laws to protect 
their interests, a great deal of the present uncertainty 
would be removed and the respective parties would be 
more likely to come to terms. 


13706*. These changes you desire are such as to make 
clear on the one hand that the manufacturers should 
have the right to enter the sewer 7-Yes. 


13707*. And on the other hand, that the authorities 
should have the right to make. certain restrictions ?— 


Yes, that is so. 


13708*. Both to the manufacturers who are seeking 
admission and those who are already in the sewers ?— 
Yes, that is my idea; that is the lines upon which many 
large towns have been going. Manchester, for instance, 
has admitted a large number of manufacturers into the 
sewers under restrictions. 


13709*. Yes, of course, the kernel of the whole busi- 
ness; there is the nature of the restrictions ?—Yes, that 
is so. Yes, you must have restrictions; I think that is 
essential, 


13710*. Well, ought these restrictions to be defined by 
the law ; they could not be, could they ?—Well, I deal 
with that later. I do not think that you could define 
them very distinctly, but I deal with that in further 
questions later on. 


13711*. Later on as to what these restrictions should 
be ?—Yes, 

13712*. And in your opinion the law does not meet 
those points as at present existing !—No, I do not think 
it does. 


13713*. (Major-General Carey.) Do you know of any 
eases in which the trade refuse has been admitted into 
the sewers, and the authority has subsequently asked 
for it to be taken out, as they weré unable to deal with 
it Where it has been admitted lately or originally ? 


13714*, No; where it has been admitted for some 
time, we will say, into the public sewers; and where the 
authority say now, ‘‘ We cannot deal with this trade 
refuse with our sewage ; you must take it out or you 
must deal with it in some way before continuing to put 
itinto the sewers” ?—Yes ; at Crompton they had great. 
difficulty with a manufacturer. I think you have had 
the Clerk to the Crompton Local Board before you? » I 
do not know whether he mentioned that case, but there 
‘was a case at Crompton of a bleacher who discharged 
trade waste into the sewers in very large volume which: 
did seriously affect the treatment of the sewage. [ 
understand the matter is in litigation, or at any rate it 
1s going to litigation ; that the manufacturer has, I 
believe, refused to take it out of the sewer. 


13715. Has any decision been come to 7—No, 


13716. Are there other cases of the exclusion of trade 
refuse from the sewers if the Sanitary Authority object ? 
In those cases where the trade refuse has already 
been admitted—for some years into the sewers—there 
is no precedent for the Sanitary Authority saying to the 
manufacturer ; ‘* You will have to treat that trade refuse 
before you can goon putting it into the sewers ” 7—I 
know cases where complaint has been made to the manu- 
facturers, but 1 do not know of any cases which have 

actually come be fore the court; not in my own 
watershed at any rate. 


13717. Supposing a manufacturer refuses to carry 
out any preliminary treatment, have the authority ever 
been able to say, “ You must take your trade 
refuse out of the sewers altogether” !—No, I do not 
know any case where they have made him take it out 
altogether ; I know cases where they have tried to 
make them treat it; they have represented to them 
that their trade watse caused a great trouble at the 
sewage works, and they have tried to get them to put 
down tank+ without success. But that case has not 
gone into litigation at all. 


13718. If an authority admit trade refuse into a 
sewer I suppose they take the responsibility of treating 
that trade waste for ever afterwards /—Yes, they do. 


13719. And therefore it would be extremely difficult 


to alter the conditions ?—Yes, I have no doubt it would 


be extremely difficult. 9 Siren 
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13720. (Colonel Harding.) The only point would 
appear to be this, that there is a change in the condition 
of things for the local authority as well as for the manu- 
facturer. When the local authority allowed the manu- 
facturer to turn into the sewers the local authority was 
not compelled to purify what passed through the sewers, 
so that new conditions have arisen ?—Well, new condi- 
tions make them feel it very much more. 


13721. The question of prescription would appear to 
some extent to be dependent on whether or not new 
conditions had arisen, but probably that is a legal point 
which neither you nor I are able to discuss ?—Yes, that 
i3 SO. 

13722. (Chairman.) There is another point, Mr. 
Tatton, brought before us just now, that the local 
authority were justified in interfering with a man who 
is already in the sewers because they had undergone 
changes as to their duty with regard to the disposal of 
their sewage ?—Quite so. 

13723. (Colonel Harding.) That ought to affect the 
legal position ?—That is a legal question. Of course 
you might say that the local authority ought to have 
treated the sewage properly ; they were supposed to be 
doing so always; their legal position was wrong in not 
doing so. 

13724. Then questions 3 and 4, which you take 
together, really refer to these restrictions which are 
referred to in question 2, do they not 7—Yes, they do ; 
that is so. 

13725. They are restrictions which are safeguards to 
the authority in admitting the rights of the manu- 
facturer to pass into the sewer 1—Yes, they are. 


13726. And in your answer, I suppose, you state 
generally what are the main safeguards which you 
think ought to be adopted ?—Yes, I do. 


13727. And those are ?—In the first instance, the 
trade waste which is discharged into the sewers must 
not interfere with the due flow of the sewage ; it must 
not silt up in the sewage. That is one thing, And 
also no effluent should be turned into the sewer which 
may by itself or in combination cause explosion. The 
safeguards required should secure, firstly, with regard 
to the sewers, that no damage should be done to them or 
interference caused with the free flow of the sewage, 
that no refuse should be turned into the sewer which 
may by itself or in combination cause explosions or 
cause a nuisance or do harm to the workmen engaged 
in the sewer. The safeguards should also secure with 
regard to the outfall works that the treatment of the 
sewage shourd not be unduly interfered with either 
through the waste being turned in irregularly, say a 
large quantity at one time, and a small quantity at 
another, or through the waste containing anything 
which makes the sewage difficult or unreasonably 
expensive to treat. 


13728. I see there you consider first of all, the sew- 
age while it is in the sewers, and then the treatment 
at the outfall ?—Yes, two points have to be guarded 
against, any harm being done either to the sewers or to 
the outfall works. 


13729. Then is your opinion that these safeguards 
should be secured by some legal statute ?—Yes, it is, 


13730. You pass on, I think, to suggest how the 
safeguards might be arranged ?—Yes, as regards the 
safeguards to the sewers, tanks must be provided at the 
factory to intercept the coarser solids which would be 
liable to settle out in the sewer, and also those tanks 
must be sufficient to equalise the flow of the sewage at 
the outfall works. But, of course, they need not be so 
efficient as would be required if the trade waste were 
discharged from them into the rivers naturally. As to 
their capacity, I think it should be governed partly by 
local conditions, and if the trade waste is discharged 
into a sewer where the fall is very slight, where there is 
a sluggish flow, and where the solid matter would be 
more likely to settle out, thestanks would have to be of 
larger size. And also the effect of trade waste is very 
often to. act as a precipitant. That certainly takes place 
in the streams, even although the effluent may be quite 
clear apparently to the eye, when it is discharged into 
a stream sometimes it will cause precipitation and make 
the stream look quite muddy below, and no doubt the 
same eTect would take place in the sewers. 
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13731. These are safeguards which you think should 
be secured by law ?—Yes. 


13732. There would be, I suppose, relatively little 
difficulty in adopting the words which would cover your 
general statement, but there would be considerable 
difficulty in securing the details which you are now 
dealing with, would there not ?—Oh, yes; you could 
not put details as I have drawn them out into the Act, 
of course, but you might give a local authority power 
to appeal to whatever authority was put as the arbitrator 
over them, which we discuss later on, if these conditions. 
were not fulfilled. 


13733. May I take it in this way, that your answer 
in the first place states what are the safeguards which 
should be defined in general terms by the law, and. 
then your answer goes on to show how these might be: 
carried out in detail ?—Yes, quite so. 


13734. But for the carrying out in detail you would 
want something else than the mere statement of the: 
law ?—Oh, certainly, most decidedly. 


13735. (Mr. Power.) You would want power to 
enforce bye-laws, would you not ?—Yes, you would ;. 
that would be very essential. 


13736. The Act should give power to enact bye laws ? 
—Yes, quite so. 


13737. (Major-General Carey.) Or regulations !—Yes.. 


13738. (Chairman.) And the details on which we are 
now dwelling are such as might form the basis of the 
proposed bye-laws ?—Yes, that is what I should suggest. 


13739. I suppose these are rather illustrations than 
definite proposals ?—Tllustrations of what we want to: 
arrive at. 


13740. (Colonel Harding.) I should be very glad if 
Mr. Tatton could have told us precisely what the altera- 
tions are that he would suggest in, for instance, Section 
7 of the Rivers Pollution Act ?—At the end of Section 7. 


13741. (Chairman.) Section 7 has to be considered. 
in connection with Section 21 of the Public Health Act,. 
has it not ?—Yes, that is so. 

13742. That gives wider powers in a certain sense ? 
—Yes, it does in a certain sense, and yet it does not. 
seem to me to be very clear. It says that they shall 
give facilities for enabling manufacturers within their 
district to carry liquids, and so on. hic 


13743. (Colonel Harding.) You would like to put. 
that more strongly, would you ?—TI should like to put 
that more strongly. It dues not say that they shall. 
take. 


13744. (Chairman.) Might it be put in this way,. 
that Section 7 as at present standing, directs sanitary 
and other local authorities to give facilities to manu- 
facturers, but under the proviso enables the local 
authority to refuse to admit the manufacturers ?—Yes. 


13745. You wish the law so altered that the local. 
authority shall admit all the refuse of all kinds ?—Yes. 


13746. But the proviso should be that the manu- 
facturer should so treat the refuse as to safeguard the- 
local authority ?—Yes, quite so, that is what I mean. 


13747. Under the present Act the local authority 
could not give the facilities ; might refuse to give the 
facilities to the manufacturer by reason of these provisos ? 
— Yes. 


13748. Which would throw the manufacturer en-- 
tirely out of the sewers ?—Exactly. 


13749. Your contention is that the local authority — 
should be compelled to admit the manufacturer, what-- 
ever his refuse, but that the refuse should be so treated. 
as to safeguard the local authority in respect of the 
treatment of their sewage ?—Well, whatever his refuse is,. — 
with the provisos that I have mentioned. 

13750. Yes 7—Yes, quite so ; that is to say, supposing ~ 
it would cause any injurious effect to sewers or cause» 
explosions, and so on. 


13751. Quite so ?—Exactly, that is my meaning. 


13752. But the point is the local authority must 
admit the manufacturer provided the manufacturer 
will submit to restrictions ?—Yes, that is what I mean. 


13753. (Major-General Carey.) One of these. restric-- 
tions being, of course, the regularity of flow ‘—Yes,. 
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certainly ; yes, that is very important indeed, the 
regularity of flow. 


13754. That is not mentioned at all in Section 7 ?— 
‘No, not at all. 


13755. (Colonel Harding.) I understood Mr. Tatton 
‘was not prepared to say at a moment’s notice what 
exactly was the alteration that he proposed ?—In words ? 


13756. Yes ?—No, I am not prepared to say that. 


13757. What I wanted to get at was that that Section 
7 of the Rivers Pollution Act does now say that the local 
authority “shall give facilities for the admission of 
trade effluents,” provided that certain contingencies do 
not arise. It is difficult to see how you could get beyond 
that ; I thought perhaps you might have some practical 
suggestions ?—I think that is so very much modified by 
‘those provisos that the first part of it is no use. 


13758. You think the provisos are too strong !—l 
think the provisos are too strong. 


13759. You think that the principles of the admision 
of trade refuse to the sewers should be laid down more 
strongly and that the restrictions should be better 
defined ?—Yes, I do. 


13760. (Chairman.) Perhaps you would like to do 
-away with Section 21 of the Public Health Act, Section 
7 and Section 16 of the Rivers Pollution Act, and 
provide another clause ?—That is what I should lke 
to do, and draft a clause simpler to understand. 


13761. (Colonel Harding.) And you find the local 
-authorities if they do not want to take effluent 
into their sewers could refuse ?—Yes: do frequently 
-shuffle out of it. 


13762. All that adds difficulty to the duty of the 
Rivers Board that there is no means of getting the 
matter settled at all ?—It adds very much to our diffi- 
culties. We have a manufacturer now that we have 
‘been negotiating with for a long time, who says he 
means to get admitted into the sewers; the local 
-authority say they will not admit him ; neither of them 
-take action ; we get no further. 


13763. Do you not think it would be possible to 

_ modify the law to compel the local authority within a 

_definite time to give an answer and state the conditions, 

if any, upon which they would admit the effluent ?--1 
.do; make it clearer in the Acts of Parliament. 


13764. We have in the West Riding Rivers Board 
Aocai authorities drifting along for years without giving 
_any definite answer one Way or another !—They will do ; 
_JT have found that. 


13765. it would be a distinct improvement in the con- 
_dition of things if tne law compelled the local authority 
within a reasonable time w give a definite answer and to 
state the conditions, if any, upon which it would admit 
-the effluents ?—Yes, it would be a great assistance. I 
should like to point out that although it is desirable, 
-no doubt, that the tanks which a manufacturer puts 
down at his works should be as large as possible, perhaps 
holding a whole day’s flow of his waste, it is not really 
essential. Many works are situated in towns where 
there is not sufficient room to put down large tanks at 
_all, and in those cases I would suggest that a manufac- 
‘turer should be required to use, under the words of the 
Rivers Pollution Act, “the best practicable and avail- 
_able means” to’ deal with. his trade waste. It is far 
better that he should have small tanks than no tanks 


at all clearly. 


13766. (Chairman.) That means that in certain 
eases the safeguard which the local authority would 
demand might be extremely limited ?—Yes, it might. 

13766* Which would be a precedent, would it not q 
And if they can compel a manufacturer to use “ the 
“best practicable and available means ”’ to treat his trade 
- waste, supposing he says, “T cannot put down tanks of 

more than a certain size,” if they could point out to 

him that he could put down tanks of a larger size, 
-they would prove that he was not using the best 
“practicable and available means. 

13767. In order that the manufacturer’s refuse 
should be admitted into the sewers they must be so 
treated whatever be the size of the tanks that neither 

the flow of the sewage nor its treatment Is materially 
“interfered with ?—Well, I deal with that later. Sup- 
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posing his treatment is materially u.erfered with, what 
you might do is to make the manufacturer pay a higher 
rate for that, because in some cases it is impossible to 
bring them up to a high standard ; I mean to say toa 
standard which would not interfere at all. 


13767*. With the general treatment of the combined 
sewage 1—Yes ; Ido not say that it would interfere 
seriously, but it would interfere to some extent probably. 


13768. There are two cases, are there not, at least 
there are two possible cases, one where the refuse which 
the manufacturer discharged into the common sewers 
was such as to compel the local authority to use much 
per expensive methods for treating their whole sewage ? 
—Yes. 

13769. But there would be cases in which the ad- 
mission of the refuse would so interfere with the sewage 
that it could not be treated at all ?—Oh, there would 
be no doubt if he did not take measures to treat it at his 
own works. 


13770. Well, in the latter case what would be your 
position, because I mean there is no question of a rate 
for the extra expense; the sewage cannot be treated 
at all satisfactorily 2—Well, I think the latter case in 
practice would hardly ever be found. I mean to say 
that it would be very seldom that it would be impossible 
to find on a man’s premises space in which he could put 
down works which would prevent it in any way inter- 
fering seriously with the treatment of the sewage. 
Where they have a large volume of water, say a manu- 
facturing dyer, who, perhaps, uses over 50,000 gallons 
of water a day, the bulk of that water is washing water, 
and that as it is now is fairly well distributed over the 
day. The waste which causes the trouble is the more 
concentrated waste from his soap vats and from his 
dye vats, and so on, and that is the waste which he wants 
to spread over the whole of the day, and treat at his 
works, 


13771. (Mr. Power.) Are the two sorts of waste 
almost separately discharged at the same sewer ; they 
have to execute some works to separate the discharge 1— 
They would have to do that at some works. 


13772. They would require that ?—They would 
require that. That would not be a very expensive 
business. As a rule they have separate machines for 
doing the work ; they have washing machines where 
the bulk of the water comes from, and they have tbeir 
dye and soap vats and so on, which are separate. 


13773 (Chairman.) Then I gather your general 
conctusion is that either there would be no difficulty in 
making the manufacturer so treat his refuse that the 
sewage could be treated in the ordinary way, or that he 
could treat it to such an extent that all that would be 
necessary would be to charge him an extra rate for the 
extra trouble that is thrown upon the general sewage 4 


—Yes. 
13774. Those would meet all cases ?—I think so. 


13775. Question 5 is a special case of grease, is tt not ; 
solids, grease, and so on ?—Yes, that is so. 


13776. Your more general conclusions apply to that, 
I suppose ?—They do; of course, in certain cases, 
chemical treatment would be required at the works ; 
that I should certainly hold. 

13777. (Mr. Power.) You would regulate by bye- 
law the sort of treatment that they would have to 
adopt in the particular trades; you would for in- 
stance require chemical treatment by bye-law ?—Quite 
so; yes, by bye-law. 

13778. For particular classes of refuse you would 
prescribe chemical treatment t—Yes, I would. 

13779. That would be by bye-law regulation under 
the Act 2—Yes, and also for the case of waste pickle 
from galvanising works. 

13780. That would want special regulation again ?— 
That would want special regulation and dealing with, 
and distributed over the whole of the day. If it is sent 
over in large volume it causes great trouble, and if it is 
spread over the day it acts as a precipitant in the sewage. 

13781. (Mr. Stafford.) Who would you propose 
should make these bye-laws ?—I should propose the 
local authority should make these bye-laws in the first 
instance. 

¥.2 


Mr. R. A. 
Tatton, 
M.I.C.E. 


14 Oct. 1902. 








172 

8782, Would they be subject to anybody 1—They 
would have to subject them to the Rivers Authority, 
or which ever authority was established. 


13783. It would not do to leave the local authority 
fhe unrestricted right to make bye-laws as they liked ?— 
Oh, no. 


13783.* (Chairman.) Then Question 6 refers to 
this proposal of the tribunal, such as the Central Govern- 
ment Rivers Board ?—Yes. 


13784. To whom appeals can be made ?—Some 
tribunal to whom appeal can be made when a local 
authority refuses to allow trade waste to go into the 
sewers would be useful. Much of the difficulty which 
wrises at the present time is probably brought about in 
consequence of the uncertainty of the law, but even if 
this were put right a Court of Appeal would be a great 
assistance. The Rivers Board, if one exists, naturally 
oceurs to one as the most likely body to have the re- 
Guisite knowledge to deal. with questions of this kind, 
but on the other hand there may have been differences 
between the Rivers Board and either the manufacturer 
or the local authority, which would make either the 
one or the other unwilling to rely on the impartiality of 
the Rivers Board.. I feel that that might occur. 


13785. (Colonel Harding.) Do you think that. gene- 
rally the Rivers Board would be accepted by the parties ? 
—TI think it would, I must say. 


13786. As sufficiently impartial to settle their diffe- 
rences ?—J think generally it would. ’ 


13787. But of course you. give a further power of 
appeal from the Rivers Board to\another body ?—Well 
you might do that. ae 


13788. Would not’ that be absolutely necessary, 
because there are cases you yourself suggest in which 
the Rivers Board might not have the confidence of both 
parties ?—Yes, I think. that if you make the Rivers 
Board the authority you must give an appealfrom it ; 
on the other hand, if you made the Local Government 
Board the authority, or a Central Board the authority, 
I do not think it is necessary to have an appeal. You 
have not an appeal now from the Local Government 
Board. 


13789. (Choirman.) Would you have no appeal 
from the Rivers Board ?—-Yes, if you make the Rivers 
Board, then 1 should have an appeal, because the Rivers 
Board is connected with both—the two sides of the 
question—and may nave had some trouble with one 
or other of them before. 


6 


13790. In your statement I see the words “ refuses 
., to allow trade waste to go.into the sewer,” but according 
to what you have already said in evidence there are to 
‘ be no cases of refusal. The question arises as to the 
conditions which the local authority is imposing ; that 
is what you mean ?—Yes, that is what I mean. 

; 13791. Perhaps it would be as well to modify that ? 

—Yes, I should like to modify that. 


13792. It is really the conditions which the local | 
‘ authority imposes ?—Quite so, yes. 


13793. Either as a Rivers Board, or an appeal beyond - 
the Rivers Board, you are suggesting the Local Govern- 
ment Board, are you ?—Yes, that occurs to one as a 
possible Court of Appeal, or possibly some referee 
might be appointed by the Local Government Board. 
It is a question whether the Local Government Board 
would have local knowledge sufficient’ to my mind 
_ to deal with these matters. They might refer it to 
'‘@ referee, 


13794. But the Local Government Board can acquire . 


local knowledge, can ‘they not ?—Yes; ‘they can do’ ° 


that, yes, but I think it is very diffieult when you, J was 
going to say, are not always amongst these sort of 
questions, to gi that knowledge. 


13795. But are there not certain difficulties connected 
with the appointment of e/referee, that is to say, a 
single individual appointed for the cases 2—Yes. 


13796. And you get different referees appointed 
for different cases, and their conclusions do not ‘always 
agree, and the action of one referee might be in con- 
trast with ‘the action of another referee at a different’ 
place ora different time, wnich is unsatisfactory, is it not? 
—It is certainly \cry unsatisfactory, but I think you 
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would be liable to the same thing from the Local Govern~ 
ment Board. 


13797. Would you be liable to the same difficulty 
in a Central Board, such as has been suggested, about 
which you find, I see, considerable difficulty. You 
see the possibility of establishing a Central Government 
Rivers Board. By that you mean one which would 
do away with all the special Rivers Boards, or a Board 
which should be a high court of appeal beyond. those, 
which, I think, is rather the suggestion which has been 
made ?—Yes; well that was rather my difficulty in 
answering the question. I did not understand quite 
whether it was intended to make the Rivers Board a 
large Central Authority to deal with the whole of the 
rivers of the country, or whether it was to deal with 
these special questions only. . If the latter, well then ft 
think it would be very difficult to get the local know- 
ledge. You would not have sufficient questions of 
this sort arising. If the law was fixed definitely I 
do not think there would be so many as there are 
now. 


13798. Yes, but supposing this Central Board is 
a Board of Appeal, allowing all the Rivers Boards to go 
on as usual, and do what they can, which is brought 
into action only in certain cases, surely it would be 
the duty of this Central Board to avail themselves of 
all the local knowledge which they could gain access to ? 
—Quite so. 


13799. Is there not much to be said in fayour of a 
permanent Board, whose actions would form, after a 
while, precedents, and establish a rule of action, rather 
than individual referees appointed ad hoc, giving often 
diverse opinions. I. mean the Central Board would 
establish after a while a homogeneous set of decisions. 


aad 


(Mr. Power.) It would have its expert knowledge. 


13800. (Chairman.) It would have its expert, know- 
ledge ?—Given those conditions I quite agree that 
would be satisfactory. 


13801. It would be a Central Board, which would 
have at its disposal the most complete expert know- 
ledge, including a knowledge of all local difficulties, 
but it would be a permanent body ?—Yes.... . 


13802. And so to speak a homogeneous body, whose 
decisions wowd be homogeneous as regards place and 
as regards time ’—Quite so. Well. given these con- 
ditions, If yout have a Board of that deseription L think 
it might very well be referred to it. 


13803. You would on the whoie, perhaps, think that 
better than ‘the referee ?—Yes; 1 should. 


13804. Then I think you haye really answered 
already in regard to the manufacturers paying a special 
rate or charge in those cases where they are allowed 
to connect with the sewers ?—I think I- have answered 
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13805. I mean you state at all events that they 
ought to pay a special rate when not being able them- 
selves to treat the sewage before it is being discharged 
into the sewer, and so costing extra-expense to the local 
authority ?—Yes, that is so, — wince 

13806. You have already said they.ought to pay a 
special rate ?—That I have said so. lest] 

13807. But this question, perhaps, rather refers to the 
matter generally, whether all ttade ‘refuse received 
should pay a special rate or charge —Yes: that is sv. 


‘Well, my opinion is that they should pay a special rate, 


and I do not think that manufacturers.would be averse 
as a rule to do so. : 


13808. But. why should they pay a special rate ?-- 
Well, other manufacturers in the country who nave 
not access to the sewers have to pay for the treatment 
of their trade waste, and I think it is only fair that 
manufacturers in the. town should also contribute 
towards a payment of the treatment of the sewage. 


- 13809. Supposing their trade refuse does not necessi- 
tate any special treatment of the general sewage, and 
therefore no additional expense to the local authority, 
why should the manufacturers pay a rate other than 
that of the ordinary ratepayer for his domestic sewage ? 
—Well, in any case you would have the extra volume, 
and it wil! cost’so much more to the authority to treat it : 
you will have so many million gallons a year extra 


> > 
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to treat, and that whatever the cost to the authority 
may be. 

13810. (Sir William Ramsay.) Might I interpose a 
question. What becomes, for instance, of the clinker 
‘of an ironworks; does the ironworks dispose of it, 


or is it undertaken by the town ?—The ironworks 


dispose of it as a rule. 


13811. Is an arrangement ever made with the town 
by which it may be removed by the dust cart or by special 
carts 1—Well, I fancy it varies in different places. In 
some towns certain manufacturers pay to have their 


cashes removed. 


13812. Pay the town !—Oh yes, that is so. 
13813. Would not a work which has trade effluent 


‘to dispose of be very much on a par with an ironworks 
‘which has 


its clinker removed by the town, and 
which pays the town to remove its refuse ?—Almost 
every kind of works has some sort of refuse as a rule, 
and they have to remove it. 


‘13814. (Colonel Harding.) At their own expense ?— 
At their own expense. 

(Sir William Ramsay.) Or by an arrangement with 
the town ? 


13815. (Colonel Harding.) Yes, by an arrangement. 
In nine cases out of ten it is removed at their own cost ? 


*—At the cost of the manufacturers ? 


13816. Yes ?—Yes, that is so. 


13817. (Chairman.) If the manufacturer is to pay 
a rate on accourt of his large volume, then you would 
wish, 1 suppose, some regulation with the owner of a 


“premises discharging into the common sewer beyond 


@ certain volume, should pay a certain rate. You 


» would allow a certain volume of sewage to be paid 


for by the ordinary rate ?—No, I do not think I should. 
I think I should’ make, him pay for, the whole; he 
would haye to pay, for it if his works happened to, be 


situated in the country. | think that what you want 


_pessible on the same basis. 


to do is to put all the manufacturers as much as 


.,-much,;.,those who have to treat their waste in the 


country complain very, much that manufacturers. in 
the towns are admitted at no cost specially. and I 
‘think there is good dealinthat complaint. They are 
their eompetitors, and you should equalise the cost as 


- touch as possible. ~ 


oo 43818. On the other hand it is a hardship om the 
manufacturer against the ordinary resident of the 


“towu who is using the sewers only for domestic sewage ! © 


_ —Well, it is a very much smailer volume in that case 
“He pays the rates for 1; of course the manufacturer 


“pays the rates for it, you may sav. in the same way, 


but I do not think that seems to me to be on the same 


“footing quite. You' have one man who may perhaps 


discharge 100,000 gallons into the sewers of trade 


onwaste. f° ans 


“a 


13818.* Yes, but the rate should ‘be according, 


‘mot to the size of the premises, but the amaunt of the 


volume discharged into the sewer ?—Yes, I should. put 


»oit on that, certainly. 


fae Gis tohs (Mr. Stafford.) Irrespective of the quality ?— 
‘No, not irrespective of the quality. What I think is, 


~ “that the rate should be determined on the basis of volume 


-and the cost of treatment at the outfall works, provided 


that any requirements under the bye-laws as to pre- 


liminary treatment are complied with. . If these require- 


ments cannot be or can only partially be complied with, 


the rate should be on a higher basis, which in cases of 


_ tanners, fell-mongers, wool-scourers, etc., would have 


-to be very considerably higher. 
13820..(Chairman.) You really. have two. rates, I 


.. ~mean, one being mere volume which might interfere 


with the actual process to which the common sewage 


ads subjected 2—Yes. 
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18821. And another for the increased expense 
imecessitated by special treatment !—Yes. 
13822. Of the whole sewage ?—Yes, I should. 
13823. Then (8) refers to your experience, as to what 


-are the difficulties the manufacturers meet with ?—Yes. 
+The reasons generally advanced by the local authority for 
refusing to admit trade waste into the sewers are that... 
othe sewers and: outfall works’ aré’ too small to’ deal with 


i 
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the extra volume, or that the irregularity of the waste, 
both as to volume and quality will prejudicially affect 
the treatment of the sewage, and cause extra expense, | 


13824, Well, the second one may be considered as 
having been met by your previous suggestion ?—Yes. 


13825. But how about the first one that the works 
are too small ?—That the outfall works are too small. 


13826. Yes, either the sewers or the outfall works are 
too small. That. I suppose, if the rate is according to 
the volume, would also be met ?—Well, in that case I 
think that the local authority should be called upon 
to pay the extra cost of the outfall works, or of the in- 
crease in the size of the sewers. In many cases the 


- sewers are much too small now ; they just take the dry 


weather flow, and as soon as ever there is a storm of 
rain, they overflow into the rivers. In many towns 
that is the case—most of them I may say—and it is not, 
therefore, fair for the local authorities to say, “ No, 


“we will not take you in, because our sewers are too 


small,” when for their own sewage they ought to have 


‘much Jarger sewers. 


13827. And do you think that would cover the 
majority of cases, so that you are prepared to recommend 
that the local authorities should be compelled to enlarge 
their sewers ?—Yes, Iam; I think it is logical. 

13828. The difficulty being partly met by your 
suggestion that the manufacturer should pay an extra 
rate for his large volume ?— For the treatment of 
their trade waste. 


13829. That would not affect the outlay at the be- 
ginning, but it would pay them afterwards ?7—Yes. 


13830. Then question (9) refers to the riparian 
rights involved ?—I think it would be very unwise 
to interfere with the present riparian rights, because 
manufactories have been established all over the country 


_ depending on those rights, and any interference would 


be most serious. Ido not see how that could be thought 


» Of, 


13831. Well, those are what you kindly place before 
us; are there any other remarks that you would like to 
make, now that you are with us ?—Well, the question of 
the manufacturer discharging his waste into the sewers, 
and if he uses town’s water, /I think that that might 
be an exception to the ordinary case; that if he buys 
water from the town he might then be: allowed 
to discharge his trade waste, under, of course, the bye- 
laws, without payment, of course the town getting an 
advantage, they making a pront out of the water which 
he uses. 

13832. Your suggestion is that the bye-law might 
eover that ?—Yes, I think so. 

13833. That if he uses the town water that should 
be really credited to him ?—Yes. 

13834. For a diminution of his rate ?—Well, yes» 
T should not charge him then the sewage rate for the 
treatment of his trade waste—the extra rate. 


13835. That is the ordinary rate 7—Yes, quite so. 


13836. The rate for increased volume that you spoke 
of 2—Yes, that is what I mean ;, 1 mean the ordinary 
rates ; of course he would pay inthe ordinary way. 

13837. But you propose that he should: have an 
inereased rate for his extra volume, and that you would 


* pemit if he drew his water from the town sources ?— 
‘Yes. 


13838. Of course, if there were special treatment 
required and a special rate for that, that you would 
insist upon ?—I should insist upon that, yes. 


13839. But the mere extra rate which you are pro- 
posing on account of the extra volume should be re- 
mitted in cases where that extra volume is really drawn 
from the town water ?—Yes, I should. 


13840. (Major-General Carey.) But the town supply 
is not always. given by the Corporation or. by, the 
authority ; the town is very often supplied by a public 
company ?—Quite so; well, then, I should not, , It 
would not apply in a case like that, because he would 


have to pay the company. __, 


13841. (Chairman.) How did. you propose to measure 
the volume when you wanted to determine how to rate 
a man on. account of his volume; would you haye a 
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meter, or how ?—Yes, perhaps you might have a meter ; 
perhaps that would be the most convenient way of doing 
it. 

13842. Any other way of doing it ?—~When he had 
put down tanks to treat it you could gauge how long it 
took to fill the tanks; measure the water in that way 
for several days in succession, and get an average in that 
way. 

13843. (Sir William Ramsay.) If you used a meter 
would it make it very difficult ; would it not make the 
manufacturer discharge regularly, which very often he 
does not wish to do ?—Well, that is one thing that you 
are going to insist upon; that is what I suggest should 
be insisted upon, that he should discharge regularly. 
Then you would have a meter on the lower side of his 
tank so that the water should be regulated before it gets 
to the meter. By that means I think you would get 
over the difficulty. 


13844. (Chairman.) Then with regard to the other 
increase in the rate, namely, the increased rate which 
you charge on account of the extra expense to which 
the local authority is put in treating the sewage because 
the manufacturer cannot treat it himself, how would 
you proceed to form an estimate as to what the amount 
of that rate should be ?—I think it is very hard to form 
an estimate, very difficult. 


13845. But you will have to do it if you impose it ]— 
I think if you impose it you will find that he will treat 
it In every case. 


13846. So that is a threat ?—Yes, it is that. I think 
you want to have that power of charging him extra if 
he does not do it. 


13847. And you charge him just so much as would 
compel him to do it ?—Well, you have to compel him to 
do it somehow, and it is very difficult to. 


13848. (Colonel Harding.) Still there are cases, Mr. 
Tatton, where a man cannot possibly fulfil any condi- 
tions, having no land whatever, and in that case the 
authority would be bound to do it ?—Yes, the authority 
would be bound. I think there would be very few 
cases of that sort where he could not put down some sort 
of works. 


13849. (Chairman.) Would it be possible for the 
authority to make some estimate as to the expense to 
which they had been put in treating the sewage altered 
as it has been by this man’s untreated refuse bing 
thrown into it ?—I think they could form some sort of 
estimate. J think that you must make him pay some- 
thing extra if he dees not do it the same as other people. 
That is how I feel, because you have cases of very bad 
trade waste. For instance, you have fellmongers dis- 
charging into the streams, and woollen manufacturers, 
and you must have some means of compelling them to 
treat their trade waste, supposing they say, “ We have 
not got room.” 


13850. Are there any other points you would like to 
bring before us besides those ?—No, I do not think there 
is anything else. 


13851. (Colonel Harding.) I should just like to recur 
once more to the very important point which seems to 
be the crux of the whole business, of the difficulty 
between the local authorities and the manufacturers as 
to whether you really think that the law ought to 
compel the local authority to put down a sewer large 
enough to take any volume of trade effluent that may be 
offered to them. How can you suggest that that 
should be done; what kind of safeguards could be 
given by the local authority ?—When you say any 
volume that may be sent down, I presume you mean 
in comparison. 


13852. Well, if the law is that an authority is bound 
to receive trade effluent, and if the sewer is not big 
enough, to make it big enough ; if the law were to lay 
that down it might bring about the most serious condi- 
tion of things for some local,authorities. I understood 
you to say that you thought the law ought to be laid 
down ?7—Yes, I think as a general rule; that is my 
feeling about it. 


13853. As a general rule, but what is the nature of 
the safeguard ? Would you have some limit as to the 
relative volume ?—You might do that ; that would be a 
possible way, but not a very satisfactory one. 
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13854. Take the case of a local authority which has 
a very limited amount of domestic sewage; there 
come some large works to be established within the 
district of that authority, turning out a volume probably 
half-a-dozen times or ten times as big as that of the 
domestic sewage. Well, is the authority to be com- 
pelled in that case to relay its drainage for the sake of 
that one manufacturer ?—Well, in a special case like 
that it seems fair that the manufacturer should have to 
contribute towards the construction of the sewer. 


13855. Your answer to that difficulty is that the 
manufacturer being a ratepayer could be rated by the 
local authority at such an amount as would cover the 
cost ?—He would have to pay for the treatment of his 
sewage. 

13856. Well, he would in that way ?—And I should 
make him pay that at any rate. 


(Chairman.) But in addition you would levy him for 
the additional cost of the increase of the sewers. 


13857. (Sir William Ramsay.) Pro rata with the 
other people, I suppose ?—I think he ought to. 


13858. (Colonel Harding.) But you do not hesitate 
to suggest to the Commission that the law ought to 
throw upon the local authority a liability to receive 
trade effluent however large its volume may be 7—As a 
general rule I should say it ought: but there might 
be special cases which would present difficulties. 


13859. (Chairman.) Those might be referred to the 
Central Board ?—You might do that; you might have 
power to do that. 


13860. That means of course that there would be an 
appeal in every case I suppose to the Central Board ?— 
Oh, I think not, because you would not have many 
cases of that sort. 


13861. (Colonel Harding.) Surely there must be 
power of appeal. It is quite clear that if you are to lay 
down a general condition of things like that, a general 
condition of liability, there must be power of appeal in 
special cases ?—Oh, certainly; but what I mean is, 
those special cases would not very often arise where you 
have a manufacturer in that position, at least not 
from my experience. 


13862. Then, speaking generally, quite apart from 
this legal point, do you think it advisable that local. 
authorities should underteke the wholesale purification 
of trade effluents or that individual manufacturers 
snould carry out that work themselves ?—In the 
country or in the towns ? 


13863. Say in the town. From the point of view of 
rivers pollution, is it better in your opinion that the 
authority should deal with it wholesale or that the indi- 
vidual manufacturers should do it themselves ?—In the 
town certainly the authorities should deal with it. 


13864. You think that probably the work will be 
better done ?—Yes, I do. 


13865. And that the supervision in tne case of each 
individual manufacturer carrying out the work would 
be extremely difficult ?—That is one point, and the 
other point is that the manufacturer has not sufficient 
room to do it thoroughly in the towns on his own 
premises ; he can only do it partially, which is not satis- 
factory so far as the rivers are concerned. 


13866. From your experience on the Rivers Board, if 
every manufacturer were compelled to deal with his 
own effluent, the supervision would be almost impossible ? 
—It is not so much a matter of supervision that con- 
cerns me as that he is not able to do it in many cases 
efficiently. 


13867. But if he were able to do it he would have to 
be constantly watched, would he not ?—Oh, certainly. 


13868. Asa general rule, you think it advisable from 
point of view of rivers pollution that the local authority 
should receive trade effluents and deal with them — 
wholesale ?—In the case of large towns ? 


13869. Yes 7—Yes. 
(Chairman.) The whole of the refuse untreated ? 


13870. (Colonel Harding.) No, I did not suggest that 
to Mr. Tatton, but that the local authorities should 
receive the trade effluents under such conditions as they 
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cunsider fair, and deal with them wholesale ?—Yes, 
under such conditions. 


13871. And in such cases probably it would be found 
one would neutralise another, and the work would be 
facilitated 2—No, I should not go so far as to say that. 
I think the effect of taking trade waste to the outfall 
works does no doubt complicate the treatment of the 
sewage ; it does not facilitate it. 


13872. I did not suggest that it would facilitate the 
treatment of sewage, but in some cases for instance, if 
you had a trade effluent which was alkaline, instead of 
each individual manufacturer neutralising it, the prob- 
ability is that if an acid effluent were allowed to flow 
into the sewer they would neutralise each other ;_ there- 
fore there might be such cases in which it might be an 
advantage to deal with them as a whole rather than 
separately ?—In Rochdale where there is a large number 
of manufacturers engaged in the woollen trade there is 
a large amount of grease coming down and nothing to 
neutralise it. 
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13873. If there is nothing, there is nothing ?-I do 
not think there would be very much of that. 


13874. (Chairman.) Of course, where there is a large 
amount of grease in the refuse you would insist that 
where practicable it should be removed before it went 
into the common sewer ?—Yes, I should; it is very 
important indeed. 


13875. (Major-General Carey.) Even if the sewers 
are enlarged by the local authority to take both the 
domestic sewage and the trade refuse, I suppose there 
would be numerous cases in which the sewage disposal 
works would not be sufficient and in which there was 
no space for enlarging ?—Oh, yes, no doubt there would 
be. They would then have to apply to the Local Govern- 
ment Board for powers to enlarge them. 


13876. If they could ?—If they could, but then of 
course the same question arises on the increase of 
population. 
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Dr. W. S. Seurre, called in ; and Examined. 


13877. (Chairman.) You are here representing the 
Society of Chemical Industry ?—Yes. 


13878. Are you of opinion that the Rivers Pollution 
Acts ‘which are at present in force require amendment ? 
—I think so, yes. 


13879. Might I ask you if you can give us any reasons 
for that ?—Well, it appears to me that with that Act 
there is nothing definitely settled at all; that a man 
is not allowed to run his trade waste into the rivers unless 
he can show that he has adopted the best plan he can 
in order to purify it. Well, that is extremely vague. 
Then I may say that it is rather a matter for the local 
authority to carry out this Act or not. Now, in London, 
as I know quite well, there are considerable difficulties. 
In fact, we are not allowed to run anything into the 
‘Thames at all unless it is of a very clear character ; 
but in Glasgow, where I have considerable practice, 
there seems to be absolutely no restriction whatever, 
so that in that respect certainly the Glasgow manufac- 
turer is at an advantage over the London one. 
For example, distillery refuse is run in without any 
objection whatever, and nothing is likely to produce a 
nasty smell and mess so much as distillery refuse. In 
the first place it is not at all clear, and it holds a 
quantity of nitrogenous matter in solution, and sus- 
pension, and when it gets into the rivers it gradually 
deposits and makes a stinking mess. But that is allowed 
_ in Glasgow, and not in London, so that there appears 
to be really no definite rule to follow or that is followed. 


13880. Do you consider that any general rule could be 
laid down with regard to modern scientific methods 
of purification ?—No, I think each case must be treated 
on its own merits. It is impossible to lay down a general 
rule for purifying all and every effluent. They have 
a totally different composition, and contain different 
substances in solution and suspension. 

13881. And are yon of opinion that it would be a good 
thing to have a tribunal, a special tribunal, to which 
all cases of ‘lifficulty could be referred %—Certainly, I 





think it should be so. In fact, I would suggest a kind 
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Admiralty Court, where a judge who knows probably 
little about the matter in hand is advised by a number 
of experts who do. 


13882. (Sir William Ramsay.) But, Dr. Squire, 
would you have the same judicial tribunal with assessor 
in this case, or would you have a special court ?—I would 
have a special court. A certain number of assessors who 
are permanent assessors. Of course, you can call 
in any further assessors you like. No doubt, in a great 
many cases there would be expert evidence called on 
either side, which would be worth about as much aa 
expert evidence generally ir. 


13883. I do not quite understand. Do you propose 
to have here something in the nature of the Inspectors 
under the Alkali Act, who m a sense constitute a 
kind of minor tribunal, the advice of which is generally 
taken ? Of course, in case of dispute they raise an 
action /—Yes. 


13884. Is that what you propose ?—Well, I do not 
lay down exactly any particular scheme, bec.use that is 
a sort of thing I am not conversant with at all, but 
{ think the matter ought to be referred in z.ny case of 
difficulty to experts, not merely lawyers. 


13885. (Sir Michael Foster.) But the court, or 

hatever it is proposed to have, its opinion, its judgment, 
would be final ?—Oh, yes. 

13886. I take it, what you complain of chiefly is 
want of uniformity ?—Precisely. 


13887. Would you wish to see introduced some new 
Act which would apply to all authorities ?—Yes. I 
take it the Rivers Pollution Act in a general way does 
that already, but in practice there is very little uniformity. 


13888. Then it is not the Act so much as the prac- 
tice that you complain of ?—It is the practice, yes, 


13889. And how do you propose to remedy the want 
of practice ?—Well. I do not know that you can improve 
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very much upon the existing Act if it is carried out 
strictly. 

13890. Yes, but what steps would you take in order 
to compel it to be carried out? If the Act is one which 
is not carreid out surely it is an inefficient Act ?—Or 
it ig inefficiently carried out as it is; it depends entirely 
upon the local authority to carry it out or not, [ take 
it. 

13891. What you are contending for are certain 
general principles to be laid down which should be obeyed 
by the local authority ; the special application of those 
principles to be submitted to_experts so that each case 
may be judged on its own special features 2—Precisely, 
that is really what Iam contending for. 

13892. But you do want general principles laid down ? 
—General principles laid down which should be inter- 
preted by a competent tribunal. 

13898. Which would compel the local authorities 
to put the Act in force ?—I should say, certainly. 

13894. (Sir William Ramsay.) But in the case 
you have specified, that of Glasgow, the Act could not 
be applied ?—In which case ? 


13895. The Glasgow case ?—Do 
distilleries ? 


you mean the 


13896. The works that turn their trade refuse into’ 


the Clyde. I mean the Clyde is considered as a tidal 
river ?—It is a tidal river, so is the Thames. 


13897. But in the one case it is applied and in the 
other not ?—Yes. 


13898. Why is that ?—I do not know. I do not like 
to mention names, but when I was in Glasgow, the 
Distillers Company there got into considerable diffi- 
culty about it. There were in the same sewer certain 
products run down from Tennant’s Chemical Factory, 
and they were more or less alkaline, and contained 
hypo-sulphites, and the usual things that come away 
from an alkali work. The spent wash that came down 
from Port Dundas Distillery was very acid ; well, acid 
to the extent of about one per cent. of lactic acid ; when 
they came intocontact, of course there was a consider- 
able evolution of sulphuretted hydrogen. If it were clear 
spent wash that came down from Port Dundas it would 
probably not do much harm, and possibly the dilute 
liquid which came down from Tennant’s would not 
do much harm, but the two together made a terrible 
smell. 


13899. (Chairman.) I might just observe that [ 
believe that there is a special Act which applies to the 
Thames only ?—Yes, I believe there is, Of course there 
is no doubt about it that the river is the ultimate way 
in which everything is got rid of. That applies almost 
without exception, and of course what has been done 
is to render the effluents as innocuous as possible. In 
some cases it has to be done in one way and in some 
cases in another. . It is quite impossible to lay down 
a general rule of treatment. Now, I have had considera- 
ble experience with distilleries. There is no doubt that 
distillery spent wash is a most magnificent manure ; 
in fact, it carries back to the soil everything except 
the alcohol which has been extracted, of course, from 
the air ; all the salts go back. But the work of a large 
distillery in a month would represent perhaps 
all the grain that would be raised in a county, ‘so 
that you cannot get rid of it in that way, because if you 
put on too much you do more harm than good, al- 
though it is splendid manure. It might of course be 
got rid of in that way, but it would require an enormous 
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expense in the matter of pipes and'so forth. In ordér 
to clarify spent wash with a view to running it into a’ 
river, long settlement is necessary. The suspended 
matter is carried about by convection in the hot liquor. 
during cooling. The addition of alum facilitates de- 
position in the case of spent wash, but of course that. 
does not apply to everything. aby 


18900. (Major-General Carey.) Do you consider that: 
there should be a preliminary treatment of the trade 
refuse in all cases ?—In those cases where it is necessary.. 


13901. Only in cases where it is necessary. There 
might be cases where it would not be necéssary ?— 
Yes, I recollect when Dr. Perkin had his factory: 
at Greenford Green he used to produce his chlorine for 
the alizarine works from bleaching powder and hydro- 
chloric acid, and what he had to send away was practi+ 
cally chloride of calcium. Well, that did not seem to 
do any harm in the canal at all ; in fact, the doctor said 
the fish rather gathered round it when it was coming 
out into the canal. If that was so or not I do not know: 


13902. (Sir Michael Foster.) It is a question of 
quantity, is it not ?—It is a question of quantity ;. 
I think all these things are a question of quantity. 


13903. (Dr. Burn Russell.) Is it not the case that 
this question of the disposal of trade refuse does 
not become acute until the local authority are con- 
sidering some scheme of general treatment of their 
sewage 7—Well, the trade refuse would have to be 
treated in many cases in a totally different way to the: 
sewage. 


13904. Yes, but it is generally the case, I think, that. 
as long as the local authorities, as in the case of the 
Clyde in Glasgow, are satisfied in allowing everything 
to go into the river, and thereby to te sea, that no 
question arises about trade refuse, but as soon as they 
begin to consider a scheme of treatment they are com- 
pelled to consider it ?—-No doubt that would be so. 


13905. You are aware, of course, that Glasgow, in 
the Police Act of 1866, has got a clause dealing with that. 
matter of the offensive results of the combination of 
different kinds of trade refuse in the sewers. Section 
839 of the Glasgow Police Act enables them to deal 
with the refuse of any trade or manufacture which is of 
such a nature, which, if suffered to flow directly or 
indirectly into any ordinary public sewer, will cause, or 
be liable to cause, by itself, or by admixture with other 
matters therein, noxious or offensive effluvia, but that 
clause only goes the length of taking it by a pipe direet - 
to the Clyde ?—That is so, but I do not know any case- 
in which it has been acted on, 


13906. But now, Glasgow having embarked on. 
a scheme for the treatment of their sewage, have got 
powers in a special Sewage Act to deal with the trade 
refuse which is likely to interfere with the efficient treat-- 
ment. of the sewage passing through the sewers, so that 
in that way the conditions will be equally strigent on the 
Clyde as on the Thames ?—The Lord Provost of Glasgow 
in several speeches that he has made—he is very fond of 
making speeches—— 


13907. He is very good at making speeches {—Very 


‘good indeed ; excellent; he is always asking ‘people,. 


“ Will anybody tell us what we will do with that which. 
we take out of our sewage, when we purify it.’ 


13908. Ah! Well, they have embarked on a scheme. 
that will cost them over a million of money ?—Yes. 


13909. And before they will have expended all that " 


they will know something about it ?—Yes. 


Mr. Kus, called in; and Examined. ; 


_ 18910. (Chairman.) You are a member of the 
Surrey County Council ?—Yes, I am an Alderman of 
the Surrey County Council. 


13911. May I ask you whether you are of opinion. 
that a clearer definition of the legal position of. local 
authorities and of manufactuifers is required ?—That ia 
decidedly my opinion. I do not know what you think 
is best as a matter of procedure, but I have put down a 
few notes here, which perhaps will be rather more 
terse than any answers I may give. 

13912, Would you mind 
T shall be pleased to do so. 


reading them out to us — 


“ T may introduce myself as a tanner, having factories. 
in Bermondsey and at Shalford, Surrey. This latter 
has been in the hands of my family for over a century, 
and has an easement into the river Wey, a tributary of” 
the Thames. thee Ack 


‘“‘T know but little of the troubles as to sewage which 
are met with by manufacturers in the large centres of” 
industry in the North of England (except by repute) ;. 
my experience and my knowledge have been gained in 
the South of England, where, as a rule, factories are 
isolated and few in number. It is of their requirements. 
and of their difficulties that I speak. is 


expensive. 
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““The Rivers Pollution Prevention Act of 1876 
greatly affected the position of manufacturers, and it 
was made an offence to put into a stream ‘ any poisonous, 
moxious, or polluting liquid proceeding from any 
factory or manufacturing process,’ but there is internal 
evidence in the Act to show that its framers were by 
no means inclined to harass the industries of the country, 
and they probably thought that by Section 7 they were 
giving reasonable compensation for the great advan- 
tages hitherto possessed by manufacturers. 


“ At the present time Section 7 in the Rivers Pollution 
Act of 1876 is really all the manufacturers have to trust 
to (if we except Clause 21 of the Public Health Act of 
1875, to which I will presently allude), and difficulties 
and litigation cluster around its interpretation and that 
of its qualifying provisions. These, in my opinion, 
should be made perfectly clear. The Section 7 is as 
follows: ‘ Every sanitary or other local authority having 
sewers under their control shall give facilities for 
enabling manufacturers within their districts to carry 
the liquids proceeding from their factories or manu- 
facturing processes into such sewers.’ 


“The expression ‘give facilities for’ is treated as 
ambiguous by the legal mind, and is certainly more so 
than the wording of the 21st Section of the Public 
Health Act, 1875, where it says that ‘the owner or 
occupier of any premises within the district of a local 
authority shall be entitled to cause his drains to empty 
into the sewers of that authority.’ In itself this appears 
clear enough, and in some cases the decisions of the 
Courts have been in favour of the manufacturers ; but 
Lord Halsbury has expressed the view that it was 
never intended that a manufacturer should be allowed 
to use the drains for his sewage, and this point should 
be made perfectly clear. 


“The limitations to Section 7 of the Rivers Pollution 
Act are very considerable. 


“The first appears perfectly reasonable: ‘That no 
liquid which will prejudicially affect the sewers be 
admitted.’ Ki id 

“The second is of little moment now, seeing that the 
more modern methods of treatment are not affected by 
it. It was of importance when the resulting mass was 
expected to be a good manurial product. ’ 


“The third I do not consider as important, but in the 
next paragraph of the section which says ‘that no 
sanitary authority shall be required to give such 
facilities as aforesaid where the sewers of such authority 
are only sufficient for the requirements of their district,’ 
we get an expression which local authorities are, and 
will be, very ready to take advantage of. When owing 
to an increase of population sewers prove insufficient 
they have to be enlarged by the local authority, and 
one fails to see why some of their largest ratepayers 
should not have the same privileges as the smallest 
householder. | 

“T hold that a distinct obligation, clearly stated, 
should rest on the local authority to deal with manu- 
facturers’ sewage, and that the onus should rest on that 
authority in showing that it was noxious or otherwise 
infringed the provisions of the Act. sanet 


“That reasonable safeguards might be required by the 
local authority as to the condition and regularity with 
which sewage was delivered. 


“That a small tribunal should be established in each 
county to which all disputes arising between manu- 
facturers and local authorities should be referred, and 
that the procedure of such should be speedy and in- 
The constitution of such a body as this 
should include representative business men knowing 
well the requirements of the district, and a paid repre- 
sentative of the County Council, as in the Thames 
Conservancy Act. 


“That in those casea in which manufacturers have 


been deprived of their prescriptive rights without com- 


ee 


pensation, they should be entitled to the privileges of 
ordinary householders, viz., that of putting into the 
sewers all their sewage without any other charge than 
the ordinary district rate. 

“But that in the case of new factories where the 


volume of sewage is altogether out of proportion to the 


rateable value, the local authority should have power to 
6225 
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make a special charge dependant on the volume and 
character of the sewage, and that, failing an amicable 
arrangement between the parties, such question be 
referred to the tribunal alluded to, but that the obliga- 
tion of receiving and dealing with the sewage is not 
weakened or removed thereby. (I need hardly say 
that the assumption underlying this contention is that 
the public at large benefit by country manufacturers, 
and therefore it is the duty of the local authorities to 
foster them, and by that means to assist in solving the 
housing problem as well as that of the depopulation of 
the country districts and the prevention of congestion 
of population in large cities.) 


“T hold that difficulties arise between the manu- 
facturers and the local authorities : 


‘““(a) From doubt on the part of the authorities as to 
the character of the sewage. 


‘““(b) As to the Volume of the same which they may 
have to treat. 


“(c) As to their ability to deal with it under the 
system which they may be practising, and 


‘““(d) A belief that it is unfair that the ordinary rate- 
payer should be involved in increased expenditure for 
what they regard as the private advantages of the 
manufacturer. This belief induces them to take 
advantage of the ambiguity and want of clearness of 
the Acts mentioned, and they possibly take one of the 
following courses :—(a) They refuse to take the sewage, 
leaving the manufacturer to take legal proceedings 
against them; (b) they plead the insufficiency of their 
plant and their fear of the effect of trade sewage mixed 
with household sewage ; or (c) they take care that their 
drains are not laid in the neighbourhood of the factory ; 
and (d) in one case that I know of they have tied their 
own hands by buying ground for a sewage farm, with 
the proviso that nothing but household sewage goes 
thereupon.”’ 


13913. Now, may I ask you about this question of 
tribunals. You would advocate a separate tribunal in 
each county ?—I should. 


13914. Then do you consider that a committee ot 
the County Council in each county would not be a 
capable tribunal ?—My experience of County Council 
committees is that they would be capable, but it seems 
to me imposing a burden on them that they can 
hardly be expected to take. I should strongly advocate 
a representative on that tribunal as there is on the 
Thames Conservancy. As you are probably aware, 
the gentleman who represents us on the Thames 
Conservancy gets an honorarium of £100 a year for 
doing so. A very able man, Mr. Burt, is our represen 
tative. 

13915. Would your idea be that the members of this 
tribunal should be paid ?—Well, I can hardly express 
an opinion upon that. When | say tnat | think « 
representative of the County Vouncil should be paid, 
I admit it would be quite an exceptional posivion ; 
but assuming that there was a great deal of work for 
it, and that it was work that was not altogether 
germane to the work of the Council, it seems to be 
reasonable that you should pay a man in that position. 


13916. What would you say to a central tribunal, 
say a central tribunal in England and another in Scot- 
land and another in Ireland; do you think it would 
be necessary to have a tribunal in each county ~My 
own idea is that it would be most practical, and that 
matters would be settled with less friction if there was 
a tribunal for each county where the requirements and 
nature of the different manufactures were known more. 
Now, of course, if we take the southern counties you 
may just put down in two or three words the different 
manufactures that are carried on there in the agricultural 
rural districts. I do not think that the conditions that 
apply there would apply at all to the northern manufac- 
turing districts, where, as I understand, the volume of 
sewage, or at any rate of discoloured water, is. so 
immense that it counts by thousands of gallons where 
we should speak of gallons. 


13917. Still, do you not think it is rather a formidable 
thing to start sixty or seventy new tribunals ?—It is 
doubtless, but I do not think that there would be very 
much for them to do. I do not imagine there would 
be ; certainly not in the southern counties. 
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13918. (Sir Michael Foster.) But would not that 
increase the difficulty to establish all these numbers if 
there is so little for each of them to do ?—Well, I should 
not assume that they would be all standing at any rate, 
although they might be nominated and act when 
required. They might be called upon to act when 
necessary. 


13919. (Sir William Ramsay.) Could you give us 
some idea of the kind of persons who would serve on 
the tribunal besides the representative of the County 
Council ?—I should think it would be necessary in the 
first place to have a first-class chemist. I would mention 
such a man as Roscoe; that he should have a retaining 
fee. My views would run in that direction. I think 
you would want one man like that. Then you should 
have a representative of the manufacturers, it seems to 
me, perhaps selected by the manufacturers themselves. 
Probably he might not be a mapufacturer, but he 
would be their representative. 


13920. (Mr. Power.) You would have one or more 
experts permanently retained then ?—I should. 


13921. (Sir Wrlliam Ramsay.) Who might be 
common to a number of such tribunals ?—Exactly. 


18922. (Colonel Harding.) They would not be really 
members of the Board, but they would be experts to 
be consulted by the Board ?—Exactly ; well, that 
would be a question of arrangement. I should say 
possibly experts consulted by the Board, but I should 
suggest a very small tribunal; I have always found 
that that is best. 


13923. (Sir William Ramsay.) Three or four people ¢ 
—Yes; five I should suggest. 


13924. (Colonel Harding.) Has it occurred to you 
that there might be a Watershed Board dealing with 
the whole course of a river of considerable importance ? 
—Yes, quite so. 


13925. And therefore dealing with a larger area 
than the bodies you are contemplating ?—Well, I have 
not thought of that; that might be possible. 
Of course, in our district we have such very stringent 
regulations by the Thames Conservancy that it overrides 
everything else. Their requirements are very onerous 
indeed. 


13926. Then in fact, you have a Water-shed Board 
now ?—Yes, so far as the Thames is concerned. 


13927. The Thames and its tributaries ?—The Thames 
and its tributaries, yes. 


13928. (Sir Michael Foster.) But you are unwilling 
to use them as the tribunal in question ?—Yes, un- 
doubtedly. 


13929. Why, if I may ask ?—Well, they are required 
by the legislature to so carefully look after the purity 
of the water—when I say purity I mean the purity of 
it as drinking water—that as to the facilities which should 
be given in my opinion in connection with the disposal 
of sewage they could have nothing to say. I have had 
a good deal to do with them, have always been on 
exceient terms with them, but find they are most 
careful in carrying out the law, and they say they can- 
not regard the requirements or necessities of manu- 
facturers at all; they have simply one thing to do— 
keep the Thames and its tributaries absolutely clear. 


13930. (Dr. Burn Russell.) But if the water is to be 
potable would you ask them to do anything else ?—If 
the water is to be 


13931. To be potable ; 
purposes ?—Yes. 


13932. Would you suggest that they should be other- 
wise than extremely rigorous ?—I am quite satisfied 
with the stringent operations of the Thames Conser- 
vancy provided we get the power to put our sewage 
into a drainage system, and insist on the district authori- 
ties maintaining and keeping the drainage system 
for us. I think that is the only way of making the 
matter effective. At the present moment, for instance, 
my firm are spending several hundred pounds a year 
in dealing with our own sewage. We have had our 
easement practically cut off. We are dealing with 
our own sewage. We have to devote three acres of 
land to itand are involved in great current expense besides 
the initial cost in the first place, and we raenae3 thereby 


ase 





to be used for drinking 
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to appease and satisfy the Thames Conservancy, but the 
difficulties with the local district authority are very 
considerable indeed. They are shirking, as I think, 
their duties on some of the pleas which | have mentioned 
here. ; a. 

139383. (Sir Walliam Ramsay.) But would it not 
be more difficult to treat your refuse—a tannery 
refuse, and a pretty bad one ?—Well. 


13934. If it were mixed up with the ordinary sewage 
of the district for treatment ?—There wasa case, the last 
case that has been tried—the Attorney-General and the 
Sevenoaks Rural District Council v. Whitmore, and there 
was a great deal of professional and technical evidence 
given there, but the outcome of it was distinctly that if 
tannery refuse were combined with household sewage 
there was no difficulty of treating it ; that was Roscoe’s 
view, or rather his representatives, and that obtained the 
credence of the Judge absolutely over all the other 
evidence that was put before him. 


13935. You would undertake to make its flow 
regular ?—I think that is a thing that the authority 
has a right to require. : 


13936. It would give you no great difficulty to 
comply with ?—It would involve us in expense, but I 
do not think unreasonable expense. I think that. 
absolutely reasonable. 


13987. (Chazrman.) At present is your refuse treated. 
on land, and does the effluent then go into the Thames ? 
—My refuse is treated entirely by filtration through land. 


13938. And the effluent from that flows into the 
Thames ?—And the effluent from that flows into the 
tributary of the Thames. 


13939. Then how long have you treated your refuse 
on land ?—For about five years. 


13940. And before that ?—It always went into the 
tributary of the Thames. 


13941. Without any treatment ?—Just a settling © 
tank, just as we do in London ; for instance, we have 
no trouble in London, not the slightest. 


13942. (Colonel Harding.) Did I understand you 
to say that there was an easement which had been cut 
off ?—Well, when I said “cut off’ I should not have 
said that perhaps, but practically for sewage it has been 
cut off ; it is now only available for pure water. 


13943. Then do you suggest that you had been con- 
nected with any sewer and that connection had been 
cut off —No. That was the case of the Eden Bridge tan- 
nery that I alluded to. In that case the authorities had 
years ago requested a tanner to connect with the sewers, 
and they finding difficulty in treating his stuff with 
household sewage, required him to cut it off. 


- 13944-5. There was no legal contention on the point ? 
— Oh, yes. 


13946. Was there ?—Oh, yes. He eut it off tem- 
porarily, but he contested their right to insist. 
on this, and he beat the authorities absolutely. 
He beat them in the first place at a trial at 
Maidstone before Mr. Justice Day, I think. Then 
it was carried to appeal and the Master of the Rolls, 
Lord Justice Vaughan Williams, and Lord Justice 
Romer, were unanimous in awarding that the authority 
was responsible for the dealing with this sewage, and 
that they must adopt a system which would deal with 
it effectively. It has been the most valuable decision 
that we have had. 


13947. Then was the decision quite apart from any — 
question of prescriptive right ?—Quite. ; 


13948. It was on the merits of the case that the — 
Judges declared that the authority ought to take it ?— 
Quite so, absolutely. 


13949. It was not on the question of long connection 
with the sewer and prescriptive right ?—No, that was 
not mentioned at all in the judgment of the Master 
of the Rolls. He did not say a word as to the fact that — 
they had been invited to attach and then been required — 
to disconnect; he did not allude to that, he simply 
relied on this Section 7 of the Rivers Pollution Act. 
It all hinged on that. 


13950. Did the manufacturer, in fact, reconnect to 
the sewer; has that manufactory been reconnected 
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to the sewer {—Certainly, yes; but the difficulties 
arose there from the fact that the authorities had not 
a very good kind of ground to deal with and they were 
mismanaging—they were proved to have mismanaged 
their system absolutely. 


13951. (Sir William Ramsay.) I think you mentioned 
that you had no difficulty in London; have you a 
tannery in London ?—Yes. 


13952. What becomes of the refuse there 2—It all 
goes down the drains. 


13953. Is it treated ?—Not the slightest ; all sewage 
goes into the settling tanks, the solids scttle, and the 
effluent runs into the drains. The volume of sewage 
that is put into the drains by the Bermondsey Tanneries 
is immense. 


13954. And is that treated at all before it reaches 
the Thames ?—Not in the slightest. 


13955. (Colonel Harding.) Can you tell me if any 
nuisance arises in the drains themselves in the neigh- 
bourhood of the tanneries; are there any local com- 
plaints as to great stench arising from the ventilating 
shafts and so on ?—Some years ago there was a little 
trouble, and I think there were some preliminary 
legal steps taken, but the tanners showed their right 
to put it into the sewers, and we never hear of any 
difficulties arising now, or rather, only this, that some- 
times there is a complaint made that there is too much 
solid matter ; the sewers are choked perhaps by solid 
matter getting in; but otherwise, with respect to the 
smell or the character of the sewage, I have never heard 
of a complaint for many years. 


13956. (Dr. Burn Russell.) Is that solid matter 
which has passed through your settling tank ?-Yes. 
Of course there is no doubt the settling is evaded to 
a great extent in some cases. There is a very thick 
liquor which we call “lime liquor,” the refuse of lime 
pits, and if it is stirred up it is almost of the consistency 
of cream. Well, if a tanner lets that go, of course, it 
would naturally settle in the sewers and cause a good 
deal of inconvenience, but that is a thing that is generally 
prevented. 


13957. And how do you dispose of this solid matter ; 
the residuum in vour settling tanks ?—In London it is 
now rather a serious matter. It is manure, and at one 
time we used to be able to give it away, and let people 
come and fetch it and take it without any cost to us, 


but now there is such a long cartage that we generally 


have to pay about 2s. 6d. per ton for the carting away 
of the settlement. 


13958. Then if your analogy between the rights of 
a householder and a manufacturer were fuwly earried 
out you would have a ciaim vw get this solid matter 
removed by the local authority just as the householder 
has to get his ashes ?—I do not think so, because I doubt 
very much whether it ever has been the right of the 
manufacturer ; whether it has ever been his right to put 
solid matter into the drains. The only case in which 
I urge that the manufacturer ought to have that com- 
pensation, so to speak, is where an easement has been 
cut off, or rather, he is prevented from using the same 


facilities for disposal which he used to have. 


13959. (Sir Michael Foster.) Do I gather from you 


that if the Thames Conservancy took some stricter, 
proper view of their duties, some such view as is taken 


for instance by the Rivers Boards in other districts, you 
would be disposed to regard them as a suitable tribunal, 


there being just only one tribunal for the whole water- 


shed 2—I donot wish to suggest that the Thames Con- 
servancy have not taken astrict and proper view of 


_ their duties. 


4 


13960. It was rather to the character of their con- 
duct and to their constitution to which you objected ? 


_—My experience has shown that the Thames Conser- 


vaney and the district councils are_ always at 
loggerheads. For instance, in a local inquiry which we 
had a few months ago in our own district, the County 
Council sent its medical inspector, Dr. Seaton, and the 
Thames Conservancy sent their man, Mr. Drummond, 
to watch their interests; and the attempt, of course, 
of the Thames Conservancy is to do away with any 
possibilities of pollution and get the district authorities 
to have sewering facilities and to take all this stuff in, 
30 that the Thames Conservancy 1s now pressing 
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our Local Board to carry out their scheme of sewerage, 
which will in my case, for instance, take away all the 
trouble and at a very small expense, whereas now it is 
a very large expense and a great deal of trouble. 


13961. Any difficulty arising between such a body 
as the Thames Conservancy and your District County 
Council might be met by an appeal to a higher 
authority—a central tribunal ?—Quite so; I think 
there should be a right of appeal to some higher 
authority. 


13962. As for instance,a special tribunal constituted 
to deal with adequate knowledge with a question refer- 
ring to rivers pollution ?—To be sure ; exactly. 


13963. I gather the general trend of your evidenc 
is the law as at present interpreted rather acts in favour 
of the local authorities ?—Undoubtedly. 


13964. You would have it so changed as to act more 
in favour of the manufacturers with certain reasonable 
safeguards ?—Yes ; it seems to me if the 21st section of 
the Public Health Act of 1875, distinctly said that 
manufactories were included in the term premises, and 
that the manufacturer is entitled to put his sewage into 
the drains—which Lord Halsbury seems to deny, the 
thing would be plain, and that would give us a great 
help, and that is all I want. 


13965. That is all you want ?—That is all I want. 
13966. That the local authorities should prima 


facie be bound to receive the manufacturer’s refuse ?— 


Exactly. 


13967. But that the local authority .should have 
power to demand such reasonable safeguards as might 
be required ?—Exactly, quite so. And I should myself 
be quite inclined to admit that when the volume was 
very large, altogether out of proportion to the assess- 


ments, that they might have a right to levya special rate. 


13968. A special rate ?—I know of one place where 
that is done. At Godalming, not many miles 
from me, they have very good sewage works in 
connection with the town, and the beds are very well 
managed. They meet the requirements of the Thames. 
Conservancy, and I have never heard of any trouble 
There are two large tanners in Godalming, and all their 
effluent goes into the sewers, but it goes througha meter, 
and it was an arrangement between the town authorities 
and the manufacturers when the sewerage scheme was 
first started that meters should be used; all the stuff 
should be run through them, and over and above a certain 
quantity should be paid for at a given rate. I could not 
say what the rate is ; I donot think it is known. 


13969. Although the local authcrity might charge 
a special rate for a large flow of s2wage, the initial 
expense of say enlarging their sewers so as to take in 
that extra quantity should fall simply on the local 
authority ?—I think so; I think so distinctly. And 
in connection with that there seems such an absulute 
want of clearness on the part of the local authorities 
when they are sewering a district as to whether there 
is any obligation on them to provide for manufacturers’ 
sewage ; many of them deny it distinctly. 


13970. And you want it made clear that they must 
provide ?-—Certainly. 


13971. With certain safeguards?—Yes, make a 
manufacturer pay if you like, but do not do anything 
which will involve the shutting up of that manufactory. 
This has occurred in our business in several places in 
England. 


13972. I suppose that apart from the volume, if 
the refuse is of such a kind as to entail very large ex- 
pense, additional expense to the local authority for the 
treatment of the sewage you would admit a special 
rate then ?—I should. 


13973 (Colonel Harding.) We are very anxious, 
Mr. Ellis, to have your opinion as to the alteration of 
the law that you would propose. You were telling us 
just now that you thought it would suffice if in Section 
21 of the Public Health Act it was distinctly stated 
that not only domestic sewage, but trade eitluent 
should be received into the sewers ?—Exactly, yes. 


13974. But in the Rivers Pollution Prevention Act, 
Section 7, surely that is distinctly stated. Every 
sanitary or other local authority having sewers under 
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their: control shall give facilities for: enabling manu- 
faeturers within their district to carry the liquids pro- 
eceding from their factories into such sewers 2—Hxactly. 


13975. Well, but that has not helped manufacturers 
very much, has it, that statement which is fairly clear ? 
—J also thought it was clear and satisfactory till I con- 
sulted legal advisers, and they said, “Oh, we do not 
read itatallin your way ; ‘ to give facilities for’ is a very 
different thing from throwing the obligation distinctly 
upon the authority.” 


13976. (Sir Michael Foster.) Have there been judg- 
ments to that effect ?—I do not know that there are. 
I do not know any case in which that has been tried, 
but the unfortunate fact is this, that as I have mentioned 
the local authorities leave the manufacturer to take 
action in so many cases and the manufacturer of course 
hesitates very much before he does take action. He 
feels that he is going to law with a powerful public body, 
and even in the case at Eden Bridge, where some- 
thing like £7,000 was expended, and all the recognised 
costs fell upon the local authority, yet the tanners were 
mulcted in that case in over £1,000. 


13977. (Colonel Harding.) Then is your view that 
the alteration of the law should be such as to emphasise 
distinctly the obligation of the local authority to receive 
trade effluents ?—Exactly. 


13978. And to throw upon the local authority the onus 
of showing that the effluent is noxious ?—Exactly. 


13979. And that preliminary treatment is required ? 
—Exactly. 


13980. Or that a special contribution by the manu- 
facturers is required ?—Certainly. 


13981. The onus of proving all that, you want to 
throw upon the local authority ?—I do, distinctiy. 


13982. Then I should just like to ask a question as 
to your own treatment of the effluent from your own 
works. It would be rather interesting for us to know 
the results that you are able to obtain from your works 
a Guildford ?—It is near Guildford, about three miles 
off, 


13983. Is the volume considerable ?—I have 14,000 
gallons a day. 


13984. And it is of the usual foul character coming 
from tanneries ?—Yes, 


13985. Would you be good enough to state what 
preliminary treatment you give before you put it upon 
the land ?—I have a field adjourning. 


13986. (Sir Michael Foster.) How much land have 
you at your disposal for the purpose ?—Two and a half 
acres are devoted to that. In the field, which is 
about thive acres. [ have large settling tanks, capable 
each of holding about 4,000 gallons—-6,000 gallons, I 
think, of the liquor is pumped up into these. We use 
these tanks alternately, that,is we should fill one this 
morning and we should let that settle for the afternoon ; 
that would then be run off into the beds. When I say 
“beds,”’ I mean just the large reservoirs in the ground, 


13987. (Colonel Harding.) It is quiescent  settle- 
ment ?—Yes, quite so. We use no chemicals whatever. 
I think it is the opinion, certainly of Roscoe and of 
Voelcker also, that chemicals are a great mistake, that 
the best filtration is the filtration of the ground itself, 
and that is what we use. Well, then we have a succession 
of beds, the liquid goes first into one, and if it does 
not filter through the earth sufficiently fast, when that 
bed gets full the surface water, which, of course, is the 
clearer, runs over into the next one. 


13988. (Sir Michael Foster.) They are in different 
jevels, the beds ?—Yes, different levels. 

13989. (Colonel Harding.) What are these. beds 3— 
They are simply earth embankments round the ground. 

13990. (Sir Michael Foster.) What is your. soil 7— 
Fortunately, a light, sandy sil. 

13991. (Colonel Harding.) What is the nature of 


the liquid flowing from the settlement tanks; is it 
fairly free from suspended solids ?—Yes, distinctly so. 


18992. But highly discoloured, I suppose ?—Ver 
highly discoloured ; it is black in faét. es . 


18993. Then what effect is produced by its passage 
‘hrough one filter bed ?—Well, in the first filter bed 
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there is generally a certain amount of residuum which 
involves us in the expense of cleaning out that filter. 
bed perhaps twice in twelve months. . 


13994. What is the depth of it ?—Well, it is about. - 
18in. ; not more than that. ; 

13995. And you empty the material out or either 
renew it or wash it out ?—We run the liquor away and. 


let it dry on the surface, and then the sediment is. 
taken out. A 

13996. Then in passing through that bed it is am 
intermittent action, or is it continuous ?—Oh, it is- 
continuous. : 

13997. Then it is not suggested that it is bacterial 
action at all ?—No, it is not. he 

13998. And it is largely mechanical, is it ?-I am 
speaking of my own case; I believe if I wer egoing to. 
make arrangements again that I should try to give a. 
little more ground and get the bacterial action. 

13999. By giving intermittence and oxidation ?— 
Certainly. ! 

14009. Then you pass it after this first over a second _ 
bed ?—Yes. 

14001. Then what is the final result ?—The final 
result is that it has all gone through the ground. 


14002. Do you mean that it disappears utterly ?— 
It filters distinctly away ; we know nothing of it. 
140038. (Sir Michael Foster.) May I ask what is the 
bottom of your first bed ?—Simply the natural soil. 
14004. (Colonel Harding.) Then is there no effluent. 
from the process {—There is a very small amount some- 
times, but we know nothing of it as a rule. In a dry 
season we know nothing of it, I am glad to say. t 
14005. The soil available is sufficiently large to 
drink up the effluent such as it is, good or bad, probably 
bad ?—Yes, we have had difficulties with continuous’ 


rainfall, 3in. or 4in. coming in 24 hours, and 
still putting up a very large quantity. We have 
found a difficulty in keeping this. going. We 


have drains, that is one large barrel drain, sunk at. 
about 8ft. down, which connects with the ditch, and 
this ditch with the tributary of the Thames. When we 
are obliged to let it down there we can get it so that it 
really passes as a very fair effluent, though it is not quite 
what we like. : 


14008. You satisfy the Thames Conservancy }— 
Yes, we do. 


14007. Would you be at liberty to state to the Com- 
mission at what cost to your works these results are 
obtained ?—In the first place I sacrifice the ground, 
which in that neighbourhood is very valuable, say » 
£40U an acre—-£300 an acre—then the initial cost of the 
works wa3 about £350. The current expense isabout, 
taking the year through, 30s. per week. That is dealing’ 
with the residuum and taking care that everything is 
going right, and clearing out the tanks. 


14008. (Sir Michael Foster). 14,000 gallons a day 7— 
Yes. ee 
14009. (Colonel Harding.) We hope we may take it. 
that it is not too serious a burden upon your business ; 
it is a perfectly practical expense for a manufacturer 
to go to ?—Well, it is, but we are very heavily burdened 
now. Of course, it is just one of the things which would 
prevent me, for instance, if I had to begin de novo from 
removing a factory from London into the country— 

just one of these things. 

14010. (Sir Michael Foster.) 1 understand, Mr. 
Ellis, that it is the top 18in. of your first bed that you — 
are front time to time changing ?—Exactly. 


14011. You take away the old stuff and put new ~ 
stuff on ?—I have had to do that in one case, and I have 
no doubt I shall have to do that every year—one bed. 


14012. The second bed you leave alone altogether 1— 
Yes. 

14013. It is only the top water from the first bea — 
which flows into the second bed—the surface water 7— 
That is so. 

14014. And it is the surface water of your second 
bed which flows into your third bed ?—Yes, it is just a 
series of tanks at different levels, and from the settling 
tanks it flows into the highest one. 


—————— 
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14015. What does not pass through the first bed 
passes into the second one !—And in the first bed there 
is very little that soaks through, because the ground 
itself gets coated over with a sort of slime. 


_ 14016. But it is that which you remove from time to 
time ?—It is that which we remove, yes. 


14017. (Chairman.) You have kindly told us what 
the cost of the treatment of your sewage is to you. 
Now, do you suggest either that the treatment is more 
than is really sufficient, or that you ought to be 
relieved of part of the cost?—I am the largest 
ratepayer in the parish, and I think that seeing 
that there is a sewerage system now going to be 
carried out for my parish that they ought to take my 
sewage, but they are going to try to shirk that apparently. 


_ 14018. (Mr. Power.) Ought to take it without pre- 
liminary treatment; or are you going to give prelimi- 
nary treatment ?—Oh, I would do anything in reason ; 
if they called upon me to make it an effluent without 
any settlement, or anything of that sort, I think I 
should meet them in every way ; I am quite prepared to. 


14019. (Chairman.) Then you would say that your 
own local authority ought to take your sewage into 
their system of sewers ?—Certainly, absolutely. 


14020. What happens to the sewerage of the local 
authorities ; that finds its way into the Thames some- 
how, I suppose ?—Yes, distinctly. If I am not taking 
up too much time I should like to explain the position 
of this local authority at Guildford, or rather Shalford. 
For some years they have been pressed by the Thames 
Conservancy and by the County Council to have a 


system of sewerage in our village—in our parish. 


14021. (Sir Michael Foster.) What is the population ? 
—2,000. They have at last made up their minds that 
they must have this, and a sewerage scheme was pre- 
pared, which took in what we call the three different 
sections of the parish. It isa large parish, and it divides 
itself naturally into three different sections. This in- 
volved an expenditure of something like £20,000, which 
was thought to be very high. Theauthorities then said 
** No, we will drop one of these sections, and we will 
drop the section where Mr. Ellis’s tanyard is.” So 
they have a Local Government Board enquiry, and 
come before the Commissioner and they say: ‘“‘ We do 
not propose in the first place to make a drainage area, 
but we propose only to drain two sections of the parish,”’ 
and for that they want something like £15,000. The 
Thames Conservancy were present, our sanitary officer 
of the County Council was present, and both of these 
authorities urged on tbe Local Government Board that 
the whole parish should be drained. We have not got 
the decision of the Local Government Board, although 
this mquiry took place over six months ago. I have 
reason to believe that the Local District Council will be 
advised that no obligation rests on them to provide 
sewers for my sewage, under the 7th clause of the 
Rivers Pollution Act, and that I be left to take such 
action as I may see fit. 


14022. (Chairman.) Who is it exactly who says they 
do ‘not: recognise the obligation ?—I understand that 
is the views of their legal adviser. 


14023. (Mr. Power.) Is it'an Urban Council ?—No, a 
rural. 


14024. There are three groups of population in the 
parish ?—Yes. 


14025. And your works are associated with one 


group that they do not propose to sewer for at all ?— 


Yes. 


EVIDENCE. 181 


14026. Domestic sewage or manufacturer’s ?—Pre- 
cisely. 

14027. What group of population is left out ?— 
Speaking roughly, I should say about 500. 


14028. Out of the 2,000 ?—Out of the 2,000. 
14029. Nearly a quarter ?—Yes. 


14080. (Sir Michael Foster.) The sections are dis- 
tinguished not only geographically, I suppose, but by 
their character ?—Yes, they are. 


14031. One is more residential ?—Yes, rather more so. 


14032. (Mr. Power.) Is there a public water supply, 
and do you use the public water for your works ?— 
Yes ; well, we use the water from the river to a great 
extent, although I have water laid on from Guildford 
in the event of emergencies, and at my private house I 
have water laid on from Guildford. 


14033. From the Wey you get your water ?—From 
the Wey, yes. There is another case as showing the 
action of the district authority very near us, and to 
which I alluded in my remarks. A large land- 
owner sold the local authority land for the pur- 
pose of their sewage work, but on condition that 
nothing but household sewage came on it. At 
that time only a portion of the parish was 
drained, or ordered to be drained, but since that the 
Local Government Board have insisted upon the whole 
of the parish being drained. There is a large tannery 
there in which the owner is put to about the same 
expense, I presume, that I am myself. He happens to 
have ground near him, and he is able to do it, but they 
have absolutely tied their own hands. They cannot 
take manufacturer’s sewage into this ground, which 
they have bought with the proviso that they are not to 
take manufacturer‘’s sewage on it. I should not have 
thought that such a transaction was a legal transaction. 


14034. It is one of the conditions of sale you mean 
hat they shall not take it 7—Yes. 


14035. (Chairman.) Going back to your own village 
for a moment, was it not allowed that the £20,000 to 


provide for the sewage of 2,000 people was a very large: 


sum ?—Very large ; it is a scattered parish. 


14036. Who prepared the scheme ?—I think the 
plan that was adopted was proposed by a Mr. Moon,. 


who has done the work at Godalming, done it very 
satisfactorily and fairly economically. 


14037. But what sort of scheme was it; was it to 
treat the sewage on land or how ?—Of course the Local 
Government Board required them to have land even if 
they adopt the bacterial system, and they were going 
to adopt the Cameron system, but also to have about 
12, acres of land, which they have bought for that pur- 


naan 
pyyev: 


14038. Twelve acres ?—Twelve acres. 


14039. And was the purchase of that land the bulk 
of the expense?—No. They had to buy that under 
compulsory powers, and to pay nearly £200 an 
acre for it, but the great expense is involved in pump- 
jag stations They get three pumping stations m the 
parish to raise this sewage to the proper level. 


14040. (Mr. Power.) To take it to one outfall Yes. 


14041. (Chairman.) There is a great deal of pumping 
to be done ?—Yes, a great. deal of pumping. 


14042. (Sir Michael Foster.) Was that »argain for 
the sale of the land that the use should be limited to 
domestic sewage submitted to the Local Government 
Board ?~—I have no knowledge as to that, but I assume 
it must have been; I should not have thought they 
could have carried it through without. 


‘Dr. H. Mactzan Wasson, ™.D., B.8C., Chief-Inspector of the West Riding of Yorkshire Rivers Board, 


recalled ; 


14043. (Chairman.) Are the positions and rights of 
the manufacturers and local authorities under the 
existing law clearly defined ?—On the whole, yes ; 
but there are one or two points upon which perhaps 
legal decisions are required rather than the alteration 
of the law. (a) The right of the sanitary authority to 
impose conditions upon the manufacturers, or make 
byelaws for regulating the admission of trade refuse 


to the sewers. (b) Tne position of manufacturers who 


and further Examined. 


have, for a prescriptive period, been discharging their 
refuse into public sewers and whose refuse may be shown 
to be, in its erude state, a hindrance to the proper 
purification of the combined sewage. (c) The power 
of the local authority to make a charge for the puri- 
fication of trade refuse admitted to the sewer. 

14044. Should the law be altered so as to give manu- 
facturers greater rights than at present to connect 
up with the sewers ?—No, the rights of the manufacturer 
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seem to be at present as complete as is fair to the sanitary 
authorities. 


14045. Are any further safeguards required to 
secure that the refuse shall be delivered in such a 
condition and in such regular quantities as not to inter- 
fere with the purification of the sewage ?—The autho- 
rities should have power to make bye-laws and conditions 
as mentioned in (a). 


14046. Should further safeguards be required, what 
should they be and how best could they be enforced !— 
Such regulations as have been adopted by Leeds, Keigh- 
ley, etc., would seem to be sufficient and can only be 
enforced if the authorities have legal power to make 
them. 


14047. Are the manufacturers prepared to adopt 
means for the removal of suspended solids, grease, etc., 
from their trade refuse before being allowed to discharge 
into the sewer ?—As a rule the manufacturers who 
at present are not discharging to public sewers are 
prepared to adopt such means, and the better class of 
manufacturers whose premises are at present connected 
with public sewers are also willing, but the majority of 
those who think they have a prescriptive right to dis- 
charge crude refuse without regulation into the sewers 
will not adopt any such means unless they are forced, 
and those who are willing object to carrying out neces- 
sary works if their competitors in trade are allowed to 
escape this expense. 


14048. Should there be some tribunal to whom 
appeal could be made when a local authority refuse to 
allow trade refuse to go into their sewers 7—A special 
tribunal would be very advantageous in dealing with 
many of these matters. (a) They could decide whether 
conditions or bye-laws drawn up by sanitary authorities 
are reasonable. (6b) Whether in special cases where 
a site for purification works is difficult to obtain, these 
conditions should be relaxed, or in other cases made 
more stringent, and whether in certain cases a money 
payment should be made by the manufacturer. 


14049. Should manufacturers be required to pay a 
special rate or charge in those cases where they are 
allowed to connect with the sewers ?—This is one of the 
questions which a tribunal, if constituted, should be able 
to decide. In some cases the whole welfare of the 
district depends upon manufacturers turning out 
liquid trade refuse, who pay a considerable proportion 
of the rates; in’ these cases the Sanitary Authorities 
would probably act wisely in foregoing any special 
rate. In other cases, as for instance where the 
manufacturer erects premises in a residential neigh- 
bourhood, it is certainly right that he should pay the 
sanitary authority for dealing with the trade refuse, 
but in all cases any special rate should be levied equally 
upon manufacturers who have for a prescriptive period 
been discharging into the sewers, and upon those whose 
trade refuse may have been recently admitted to 
the sewer. The claims of manufacturers that they 
already pay large sewer rates and should therefore 
have their liquid trade refuse dealt with at the sewage 
works of the sanitary authority is quite untenable 
when closely examined. In the first place such a 
manufacturer is rated equally with owners of spinning 
mills, mines, railways, etc., from none of which is liquid 
trade refuse discharged In tne second place, a manu- 
facturer discharging any large quantity of trade refuse 
never pays in sewer rates anything approaching the 
sum required to pay for the treatment of his trade refuse. 
For instance, the occupier of a dwelling-house paying 
rates upon say £40 a year, and occupied by eight persons, 
would send into the sewers about 200 gallons of sewage 
daily. The occupier of a dye-house rated at £200 
(five times the former amount) may discharge 100,000 
or 200,000 gallons daily of refuse (equal to 500 or 1,000 
times the amount of domestic sewage in the former case). 
The occupier of a woollen mill or brewery, or tannery, 
rated also at £200, may discharge many thousand 
gallons of a liquid infinitely worse and more expensive 
to purify than domestic sewage. The amount of any 
special rate would require to be determined upon the 
basis of the quantity and nature of the trade refuse to 
be dealt with, and its effect in increasing the difficulty 


of dealing with the sewage at the sewage works and upon 


the extent of the preliminary treatment to which it was 
subjected by the manufacturer. No doubt a sanitary 
authority would show special consideration for manu- 
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facturers who purchased their water from the authority. 
All these points would naturally fall to be decided by a 
special tribunal if such were created, failing agreement 
between the manufacturer and the sanitary authority. 


14050. What are the difficulties the manufacturer 
usually meets with in dealing with local authorities, 
and what are the reasons generally advanced by local 


- authorities for refusing to allow trade refuse to go into 


sewers ?—The real difficulty the manufacturer meets 
with, in inducing the local authority to admit trade 
refuse to the sewers, is that the authorities fear the 
increased difficulty and greater cost of dealing with the 
mixed sewage at their sewage works. Another diffi- 
culty is that the authorities fear to take any water 
which has been drawn from streams, the abstraction’ 
of which may lead to legal proceedings. 


14051. What would be the effect upon the flow 
of the water in the streams if the trade refuse were 
diverted from them into the public sewers, and is any 
alteration in the law so as to permit of the abstraction 
of dirty water from the streams desirable ?—In some 
neighbourhoods the diversion of trade refuse from the 
streams to the public sewers would lead to the total drying 
up of the streams, and this method of purifying the 
trade refuse in such districts could, therefore, not be 
entertained. In many cases, however, it will pay the 
manufacturer to obtain his water supply from wells or 
from the town’s mains, and thus do away with this 
danger of robbing streams. Any alteration in the 
law seems scarcely possible, but as there are many 
districts on the larger streams in which the water drawn 
from the streams is returned to them within a short 
distance, and without detriment to any riparian owner 
between the point of abstraction and the point of re- 
turning, it may be a question for the tribunal already ~ 
mentioned to decide whether it is permissible to divert 
the trade refuse in such circumstances into the public 
sewers, but in all cases it would be necessary to leave any 
riparian owner the right of claiming compensation for 
actual loss or damage. 


14051.* Do you find that the admixture Of trade 
refuse materially increases the difficulty of treating the 
sewage; apart that is from necessitating an increase in 
the size of the works?—There is no doubt that the 
admixture of trade refuse with sewage does materially 
increase the difficulty of treating the sewage, speaking 
generally, and it is likely to be so even if reasonable pre- 
liminary treatment has been exacted of the manu- 
facturer. There must be the difficulty arising from 
the increased volume of sewage, but there is also’ 
generally speaking a difficulty arising from the 
nature of the trade refuse. It is, however, certain 
from the experience of many authorities that it is quite 
possible to treat efficiently mixture of “domestic 
sewage and almost any kind of trade refuse, when 
the latter is not in too great proportion. 


14052.* Do you think a local authority should be 
empowered to construct sewers for trade refuse alone ? 
—In certain cases it would be of benefit if the sanitary 
authority had power to construct special sewers 
for trade refuse and the question has arisen more 
than once in the West Riding. In dealing with 
the general question of the admission of trade 
refuse to the sewers, the Commission should know 
that two things are special causes of irritation 
to the manufacturer at present. Such of them as are at 
present connected to tue public sewers object strongly 
to being put to the expense of preliminary treatment 
of their refuse, or of paying any special rate, while their 
neighbours, it may be in the next street, are exempt 
from this expense merely because they have happened 
to have their premises connected to the sewers for a 
long period. In the second place they feel it a hard- 
ship that having constructed purification works of 
any kind, for the advantage, as they think, of the 
community, they are immediately rated upon the annual 
value of those works. 


14052. (Sir Michael Foster.) In answer to questions 
14043 and 14044, Dr. Wilson, you state in your notes 
that the position and rights of the manufacturers and 
local authorities under the existing law are clearly 
defined, and that there is no need to alter the law to 
give manufacturers greater rights than at present. 
We have had before us a good deal of evidence, rather in 
the contrary direction, namely, in this way, that the 
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present law, at all events as interpreted, throws 
the onus of obtaining entrance into the drains on the 
manufacturers to their great disadvantage, and that the 
proper way of proceeding would be that the manu- 
facturers should have prima facie right to enter into the 
drains, but it should be in the power of the local authority 
to institute such safeguards as may be thought necessary. 
That is to say that the Act at present is rather too much 
in favour of the local authority, and it should be amended 
so as to give greater power to the manufacturers. You 
disagree with that ’—Yes, Sir, so far as I can see, it is 
the present state of the law, that the manufacturer ean 
claim to discharge his refuse intoa public sewer, and 
provided his refuse will not interfere with the treatment 
of the sewage with which it is mixed, and provided the 
sewers are large enough the authority is bound to take 
his refuse. It seems to me nothing could be much clearer 
than the present state of the law in the matter. 


14053. We have evidence to the contrary. A witness 
just now stated that, for instance, in the River Pollution 
Act, Section 7, the words, ‘‘ Shall give facilities,” did not 
really compel the local authority to take the manufac- 
turer’s refuse under any conditions whatever ?—] do 
not think, Sir, that is the generally accepted meaning of 
that Act. Of course, I cannot give you a legal opinion. 


14054. Itisa question of experience. Your experience 
is that it is sufficient ?—Yes ; I do not know of any case 
in which it has been regularly tested in the Courts ; I 
do not think there has been such a case. 


14055. (Colonel Harding.) As a fact, Dr. Wilson, 
there is really a deadlock in the work of the Rivers 
Board, owing to the condition of the law largely, is there 
not ? What I mean is this: here is what you consider, 
you told us just now, to be a sufficiently definite statement 
of obligation on the part of the local authorities, but in 
fact no decision can be come to between the local autho- 
rity and the manufacturers in a great many cases at all. 
The local authority is able indefinitely to postpone a 
decision, and to ride off on one or other of the provisos 
of the Rivers Pollution Act ?—That is so, Sir, but that is 
another matter. The local authority, although in 
almost all cases feeling themselves bound to take the 
trade refuse, do ride off on the provisos, and in laying 
down conditions upon which the manufacturers will be 
allowed to connect to a sewer, make them sometimes 
so stringent that the manufacturer does not wish to 
avail himself of the privilege. 


14056. Well, now what the Commissioners want from 
you is your opinion as to how the present condition of 
things can be improved. We find now in practice, do we 
not, that indefinite delays do arise in these conferences be- 
tween the manufacturer and the authorities, and that 
in consequence of these indefinite delays, the work of the 
Rivers Board has been very greatly interfered with. Do 
you suggest to us that no alteration in the law is required’ 
—I do not really see that much alteration, or any, is. 
required. The chief stumbling block in the way is this : 
take, for instance, the case of the manufacturers in 
Halifax. There are roughly speaking three-fourths of 
the manufacturers now discharging into the sewers, 

without any preliminary treatment of their trade refuse 
whatever. The other fourth discharge into the stream, 
and the Rivers Board has pressed them for the purifica- 
tion of their trade refuse, but has delayed taking the 
matter to extremes, because the Corporation have said 
they are willing to receive the trade refuse into the 
sewers, only on condition that the manufacturers will 
put down works for the preliminary treatment of their 
trade refuse,as I think has been explained to you by the 
Halifax representatives. But these manufacturers ob- 
ject—very strongly object—to being obliged to carry out 
any such works for the preliminary treatment of their 
refuse, because their neighbours are doing nothing, are 
discharging into the sewers without any treatment, 
so that it is not so much there an alteration of the law 
as regards the admission of new trade pollutions into the 
public sewers that is required, as an alteration in the 
direction of making the law equal for these who are 
already connected with the public sewers. But the 
Corporation is, and generally speaking, in the West 
Riding, public bodies are not averse, do not refuse to take 
trade refuse into the public sewers, but will take if upon 
conditions of certain preliminary treatment. 
14057. Are we to take it that you feel that it 
would be difficult to modify the law so as to make it 
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definitely applicable to all classes. You think that ulti- 
mately it must be matter of bargain between the autho- 
rity and the manufacturer ?—Yes; but I think very 
strongly that the manufacturer will feel aggrieved, 
and justly so, if the law is not made applicable to cases of 
old connections, as well as to all cases of new connections. 


14058. Then the question of prescription crops up, 
does it not ?—Yes. 


14059-60. And that is somewhat difficult to deal with, 
may be ?—It may be. That could only be dealt with 
by an alteration of the law. That seems to be the chief 
point in which the law requires alteration. 


14061. Would you throw 
rities the obligation within a reasonable time to give 
their decision as to whether they will or will notgreceive 
trade effluents ; would an alteration in the law in that 
direction be useful ?—I do not see that it would, Sir. 
Of course, the present position of matters is that the 
Rivers Board is the authority which has the duty of 
seeing that the decision is given within a certain time 
by pressing the manufacturers. 


14062. Is the pressure effective ?—Yes ; the action is 
very slow, as you are aware, Sir, but it is effective in 
the end, and we have in most cases now got a decision 
from the authorities as to the conditions upon which 
they will accept trade refuse. 


14063. Are there not, in fact, many cases before 
your Board where this question has been hanging over 
for several years and correspondence has been taking 
place between the Board and the manufacturers and 
the local authority, and yet no decision is arrived at ?— 
I think there is no case where no decision has been 
arrived at, but in certain districts the authorities have 
stated that it is not their intention to take their refuse 
into the public sewers. 


14064. Well, does that settle the matter, are you 
then able to compel the manufacturer to purify his 
effluents so as to make them fit to go into the stream ? 
—The Board can only deal with the manufacturer. 
That point would not require an alteration in the law, 
for there it would rest with the manufacturer to put 
in force the present law, which has never been tested, 
to compel the authority to take his trade refuse. 


14065. You say that has never been tested 2?—It has 
never been tested to my knowledge. 


14066. The point in the well-known Peebles 
case was the obligation on the authority to put in.a 
sewer large enough to take a trade effluent ; that was 
the point in the Peebles case, was it not ?—Yes, that is 
so, Sir. 

14067. Then you say this point has not been tested 
as to whether there is an obligation at all on the authority 
to take a trade effluent if the sewer is large enough ?— 
Not to my knowledge. 


14068. Would it be useful in the general interests 
of manufacturers and authorities that such a case should 
be set before the Courts ?—It would be very important 
indeed, and the Rivers Board has in several cases, 
although perhaps not officially, urged the Asso- 
ciation of Manufacturers in the West Riding to take 
up that very point, and they undertook to do so 
some two or three years ago, but they have not yet 
taken it. 

14069. | think we have heard some suggestions from 
the manufacturers that the Rivers Board themselves 
should take a test case ?—-It 1s not possible ; we have nu 
power to take a case of that kind. 


14070. Then the only bodies which would be in a 
position to take such action would be either a very 
wealthy firm of manufacturers or an association of 
manufacturers ?—That would be so. 


14071. And you think it would be of great utility if 
a definite case were brought so as to settle once for al] 
whether the local authority was obliged to take any 
trade effluents if the sewer was large enough ?—It would 
make that point quite clear. 


14072. (Sir William Ramsay.) But I thought it had 
already been decided that a larger sewer should be put 
down ?—I think, Sir, the Peebles v. Oswaldtwistle Urban 
District Council case is somewhat confusing. According 
to my recollection, Mr. Justice Charles decided that the 
authority was bound to put in a sewer specially «: iake 
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this refuse from a papermaker’s. The case was appealed, 
but the appeal was not decided upon that ground at all, 
but upon the method of procedure. It was said, | 
think, that the proper Court of Appeal was the Local 
Government Board, that the appeal should in the first 
instance have been taken to the Local Government 
Board; at least the main point was not decided on 
appeal. 

14073. (Colonel Harding.) As a fact, an appeal 
was made to the Local Government Board, was it not ? 
—Yes. 

14074. And what was the result of the appeal ?—I 
am sorry I do not know very definitely. I think that 
Peebles has put in special purification works of his own 
and new discharges to the stream. 


14075. I believe the manufacturer did appeal to 
the Local Government Board‘and the Board declined to 
make an order on the ground that the local.authority 
were under no obligation to provide sewers for trade 
effluents ?—I am not aware. 


14076. I am told that that is so?—I might mention 
a similar—— 


14077. So that you say the law is still indefinite on 
that point /—i might mention a similar case which 
might be of assistance to you. [ have mentioned it in 
this paper, “‘ The Admission of Trade Waste to Sewers,” 
page2: “In the case of the complaint of Messrs. 
Mallalien to the Local Government Board, under 
Section 299 of the Public Health Act of 1875, that the 
Saddleworth Urban District Council had made default 
in that they had not provided sewers sufficient to take 
Messrs. Mallalien’s trade refuse, the Local Government 
Board held, after enquiry (21st June 1898), that the 
Sanitary Authority had not made default, implying 
that they did not consider it the duty of the Authority 
to make their sewers large enough to take the trade 
refuse of their distriet.” 

14078. Or in other words they were not obliged to 
make the sewers large enough to take this man’s 
effluent ?—That is so, and on the other hand you will 
find on the same page I have quoted from the pro- 
ceedings of the Commission: “ The Scotch Local Govern- 
ment Board are advised by their legal advisers that 
the sanitary authority must make new sewers large 
enough to take the trade refuse.” 


14079. Then evidently there is considerable uncer- 
tainty as to the interpretation of the existing law ? 
That is so, Sir, but it is the interpretation that is wanted 
and not an alteration in the law. 


14080. You take it that it is desirable, if possible, 
that it should be made clear either by an alteration in 
the law or by the carrying out of a distinct test case 1— 





Certainly. 


14081. It has been suggested to us this morning and 
on previous occasions by manufacturers that the law 
should be altered, that it would be convenient that it 
should be altered in this direction, to specifically lay 
an obligation upon the local authority to receive trade 
effluents, giving them, however, power to make con- 
ditions, but throwing upon the authority the onus of 
showing that a particular effluent was noxious and 
that in that case certain preliminary treatment was 
necessary. You follow me, do you not ?—Yes, quite. 


14082. That bas been suggested to us, and that then 
if there was disagreement between the two parties 
there should be some speedy and inexpensive Court ot 
Appeal. Now,do you think yourself that it would be 
useful for the Commission to suggest that the law should 
be altered in that way? It would appear, on the face 
of it, of course, to be against the local authority, but if 
there was power of appeal to some other body then a 
case would everywhere be considered on its merits. 
What do you think of it ?—Thatis a suggestion that has 
been made to us? I think that would bear rather 
heavily upon certain local authorities. Take, for in- 
stance, this very Saddleworth Urban District Council. 
Before they carried out their scheme of sewerage and 
sewage disposal—it is quite a new scheme, it has been in 
operation now about five years—they summoned togethe1 
the manufacturers in their district and consulted the 
manufacturers whether the trade refuse of the district 
should be taken into their new scheme or not. The 
manufacturers were at that time practically unanimous, 


‘of trade refuse, 
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and I believe it was settled at that meeting that it was 


not advisable to take the trade refuse into the sewers, 
and the sewers were accordingly made of such 


a size as only to take the domestic sewage of the district. . 


If now the manufacturers, or any number of them, were 
to have the power to demand that the sanitary authority 
should take their trade refuse into their sewers, that 
whole scheme from beginning to end would have to 
be reconstructed, the sewers would have to be replaced 
by very much larger sewers, and the sewage works, of 
course, would have to be very much enlarged. 


14083. One appreciates, of course, that cases will vary 
very much, but if the obligation were thrown upon 
the authority to receive trade effluents and the onus of 
showing why they did not receive them, and an appeal 
from that, it would bring about in each case a careful 
consideration of the special circumstances by some 
appealing body, would it not ?’—It would, Sir, but I 
think, as far as I can understand the present law, that is 
the case at present ; that the authority, except for these 
provisos in the Acts, are bound to take the trade effluents 
of the manufacturers if they demand it, and there is an 
appeal to.the Courts. 


14084. But we find in practice now that the law is 
not clear on the subject, that it is not clear that an 
authority is to provide sewers large enough ; that is 
not. clear, is it ?—-No, Sir, that point has not been 
decided. 


14085. And you tell us that a test case on the others 
has never been brought as to the mere liability 1—That 
is so. 


14086. Well, then, the condition of the law is as yet 
uncertain ?—On these two points. 


14087. (Sir Michael Foster.) But one is the main 
point whether the local authority is bound. 


14088. (Colonel Harding.) And you say, if it is 
bound, it is only bound if the sewer is large enough, and 
both of those points are uncertain ?—These are points 
I would prefer your getting the opinion of legal experts 
on, because it seems to me the reading of the Act is 
perfectly clear. I see no doubt in the Act at all. It 
says the sanitary authority shall offer facilities provided 
certain things take place. There is no hesitation about 
the law at all. 


14089. Are we to take it that in your opinion an 
alteration of the law is not necessary, that the law is 
clear enough now ?—I think so, Sir, unless these cases 
were decided in the opposite meaning. A test case wants 
to be taken ; it wants to be cleared up in that way 
more by testing the present law, which has never been 
done in my knowledge, than by altering the law. 


14090. (Sir William Ramsay.) The words might be 
altered, instead of “‘ offering facilities for the admission 
” “shall admit trade refuse.” That 
would be absolutely unambiguous ?—I do not see what 
difference it would make in practice. It would have to be 
decided again as to the provisos 

14091. (Colonel Harding.) Your own opinion clearly 
is that power should be given to a local authority to 
make conditions before the local authority is bound to 
receive trade effluents ?—Certainly, 


14092. Reasonable conditions {~Yes. 


14093. Of course, it may be a matter of appeal as to — 
whether the reasons are reasonable or unreasonable ?—- — 


Yes. 


14094. You think the size of the sewers ought to be — 
taken into account, and that they ought not te be put — 


to manifest expense to meet the case of a manufacturer, 


who possibly has land upon which he could himself treat . 


his trade effluent ?—Certainly. 


14095. That all these cases would have.to be carefully — 


considered, but after all what is wanted, is it mot, is a 
general clear statement of law bearing upon the matter 


which would give to the authorities and to the manu- ~ 


facturers a power of discussion, and in the event of 
inability to come to agreement to appeal to somebody 
outside. Do you not think that is what is required ? 
—That is the main thing, Sir, more than an alteration 
of the law. Perhaps, it supposes an alteration of the 
law, but instead of these cases being taken to the law 
courts for decision, if the authority and the manus 
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facturer cannot agree upon the conditions, they should 
be taken to some more direct and more expert tribunal. 


_ 14096. Would it, in your opinion, be an advanta 
; ge 
that there should be laid on the local authority a distinct 
obligation to receive trade effluents, subject to their 
gone reasons why they did not wish to receive it ?— 
es. 


14097. Subject to their giving conditions antecedent 
to their receiving it ?—Certainly, simply from the point 
of view of the purification of the rivers it would be a 
very good thing if the larger number of the trade 
pollutions could be received into the public sewers, 
and dealt with along with the domestic sewage. 


14098. Then if the law could be so altered as to lay a 
more definite obligation than there seems to be at present 
on the local authority, do you think that would be an 
advantage ?—Yes. 


14099. Subject always to their having a power of 
appeal ?—Yes, certainly. 


14100. If your colleague on the Mersey and Irwell 
Board, Mr. Tatton, says that he thinks a definite obli- 
gation of that kind would be desirable, do you agree 
with him or disagree with him ?—The distinct obligation 
for the Sanitary Authority to take the trade refuse 2 


~ 14101-2. Yes; subject to their having power to make 
conditions ?— Yes. 

14103. ‘And subject to their having power of appeal 
on either side'?—I agree with him. 


14104. Now as to the body to appeal to, do you con- 
sider the ordinary Courts, as the rights now exist of 
appeal, would suffice, or would you suggest that some 
speedier and less expensive course should be available ? 
—Oh, I think a much speedier and much less expensive 
course should be available. Our experience of law 
appeals is not very good, I think, in West Yorkshire. 
There is the case of Eastwood v. Honley somewhat 
dealing with these points, where & manufacturer had 
for a number of years been discharging into the sewer, 
and the Sanitary Authority wished to cut him off. 
These proceedings took, I think, about fifteen months 
to carry through to the Appeal Courts. It is obvious 
that a very much more speedy appeal than that, and a 
much less costly appeal would be of advantage both to 
Sanitary Authorities and to manufacturers. 


14105. Well, you have considerable experience in the 
West Riding Yorkshire Rivers Board; do you think 
from your experience that such a Rivers Board could 
be a sort of first appeal court, which would meet with 
general confidence by manufacturers and local autho- 
rities. I do not mean a final appeal court, but a first 
appeal court ?—I think so. I think, generally speaking, 
both authorities and manufacturers would recognise 
the Rivers Board as unbiassed. I see you have had evi- 
dence from one manufacturer that the. Rivers. Board 
would be biassed in favour of the Sanitary Authorities, 
and from another that they would be biassed in favour 
of the manufacturers, so that between the two I think 
is a proper view. 

14106. You think from your experience that as a 
court of first appeal it would command the confidence 
of both parties ?—-I think sc 


14107. Then from that pody do you think it would be 
well to have’ an appeal, say, to the Local Government 
Board or some special central board, constituted for 
the specific purpose of Rivers Pollution prevention ?— 
Yes, either would, I think, meet with the confidence of 
both the Sanitary Authorities and the manufacturers. 


14108. It is the fact that there is a great deal of com- 
plaint of delay in connection with appeals to the Local 
Government Board, and the inquiries which they 
institute ?—There is so. Of course, I am supposing 
that these appeals would be dealt with promptly ; it 


- would be better, as the Commission has already sug- 


gested that a ‘special tribunal, a special central Rivers 
Board Authority,:should be constituted, before whom 
these appeals would come. 

14109. And you think that if some speedy and inex. 
pensive method of appeal could be introduced by law 
that that would be warmly welcomed by both the autho- 
rities and the manufacturers ?—I believe so ; I may say, 
in connection with your speaking of the Rivers Board 
being the first board of appeal, that frequently both 
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authorities and manufacturers have asked me to inter- 
vene, although they knew that it was unofficially, in the 
case of a manufacturer having to put down works for 
the preliminary treatment of his trade refuse. In several 
districts they have asked me to meet them, the Sanitary 
Authorities’ representatives and the manufacturers, on 
the spot, to discuss what the manufacturer should do 
for the preliminary treatment of his sewage. 


14110. And have you been able to bring them toa 
decision ?—Yes, in many cases. 


14111. (Mr. Power.) And both parties have practically 
accepted your decision ?—Yes. 


14112. (Chairman.) Did I understand you to say 
that you consider all manufacturers should be put on 
the same footing; that one manufacturer, because he 
has got prescriptive rights, should not be allowed to have 
any advantage over another manufacturer who is 
starting afresh ?—Yes, I think so, because it is a source 
of great irritation amongst the manufacturers who now 
wish to be connected to the sewers that they are com- 
pelled to go to considerable expense it may be, whereas. 
their neighbours, simply because they have happened 
many years ago to be connected to a public sewer, have 
not to go to the same expense. 


14113. Then you think there ought either to be a 
levelling up or a levelling down ?—Yes, they ought to 
be placed on the same footing. 


' 14114. All manufacturers should be put on the same 
footing ?7—All manufacturers should be put on the 
same footing ; that is what they are continually asking. 


F 14115. (Colonel Harding.) In regard to the diffi- 
culties in the way of dealing with prescriptive rights, 
is it really a serious difficulty at all between these manu- 
facturers that they’should be equal; are there not 
many other conditions of inequality between them ; 
for instance, that a man has had the good fortune to. 
buy land twenty years ago, when it was fairly cheap,. 
and, therefore, he is placed in a better position than a 
neighbouring manufacturer who, coming on the spot 
at the last moment, has had to pay three or four times 
the value of the land ?—I do not think they would feel 
that an inequality so much as the other. The other 
is the method in which the Sanitary Authority deals 
with them, the Sanitary Authority which they support 
by rates, and they do feel it, I assure the Commis- 
sion, a very serious grievance that they are dealt with on 
a different footing. 


14116. (Mr. Power.) They are, are they not, one-fourth 
of the whole, in the area of which you are speaking ; 
those that would be connected with the sewers would 
be about one-fourth ?—I was speaking of Halifax. 


14117. (Major-General. Carey.) Have the manufac- 
turers who claim prescriptive rights to be admitted into 
the sewers connected their drains conveying the trade 
refuse with the formal consent of the local authority, or™ 
have they been connected surreptitiously ?—I should 
think in most cases it is old history ; that no one knows. 
how the connection was made, but the sanitary authority 
must be taken to know that the trade refuse has been 
flowing into their sewers for a large number of years in: 
nearly all the cases. There are cases of surreptitious 
connection certainly. 


14118. It would be easier of course for the local 
authority to insist upon trade refuse being taken out if 
necessary and treated in some way before entering the 
sewers if the drains had been connected without their 
knowledge or consent ?—Oh, yes; I may tell the Com- 
mission of one very peculiar case in which we were 
pressing a manufacturer, a wool comber, to deal with 
his trade refuse, which was then going into a stream. 
He immediately pumped it into his. water-closet, and 
got rid of it in that way. 


14119. (Chairman.) Do you know the provisions of 
the recent Act at Bradford ?—The Act of 1897, my lord ? 


14120. Yes?—Yes;I prepared evidence for the 
Corporation. 

14121. Because is it not the case there that the local 
authorities had to-buy out the prescriptive rights of the 
manufacturers ?—Yes; I think they made a great 
mistake there. They did insert in their Bill a clause 
stating that each wool-comber of a specified number of 
wool-combers was to be paid so much per comb and 
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after that he was to be called upon to deal with his 
refuse by preliminary treatment before discharging into 
the sewers, but only these specified wool-combers. 


14122. (Colonel Harding.) And the Act has been a 
dead letter ?—The Act has been a dead letter. 


14123. Have the powers under the Act expired 7— 
No, they do not expire. 


14124. So that the Corporation could even now pay 
these moneys, and so obtain control }—Yes, they could. 


14125. So far as you know there is no intention to 
do it 2-—I have heard the Chairman, Mr. Johnson, who 
appeared before you, say that it was not their intention ; 
they knew now that they had made a mistake in that. 
I think I should say that that is another point upon 
which the law is not quite clear, whether in the case of 
a4 manufacturer discharging for a prescriptive period 
into the public sewers the sanitary authority can call 
upon him to deal with his refuse by preliminary treat- 
ment. In many of those cases in Bradford, for instance, 
the sewage, after being mixed with the trade refuse, has 
been up to the present very imperfectly treated, and it 
was not a great matter to the Corporation whether: the 
manufacturer was treating his refuse before he turned 
it into the sewer or not. Now when they have to go to 
the expense of a complete scheme for dealing with their 
sewage it is quite a question whether they can call upon 
the manufacturer, apart from this payment mentioned 
in their Act of 1897, to deal with his refuse by pre- 
liminary treatment, in cases where he has been dis- 
charging for twenty or thirty years into the sewer. 


14126. (Sir Michael Foster.) That is to say you 
think that the local authorities should have the right 
in such cases ?—Yes. 


14127. Where a demand is made upon them for extra 
expense in treating their sewage in a way different 
from what they did before 7—Yes. 


14128. In that case, since the trade refuse is a great 
obstacle to that treatment, then in spite of prescriptive 
rights they should have the power to charge the manu- 
facturer or to compel him to take certain steps ?—Yes ; 
and if the law is not sufficient to empower them to do so 
it should be altered in that respect. 


14129. (Dr. Burn Russell.) You would think it very 
desirable that the expression of the law should be such 
that the occasions for the test cases should be as few as 
possible ?—Oh, certainly ; it should be as clear as it is 
possible to make it. 


14130. It would be apt to be an injustice as regards 
small businesses which cannot face the large expendi- 
ture ?—That is so; a small manufacturer would hesi- 
tate, in fact, would not take proceedings against a large 
corporation in the present state of the law, it is so 
expensive for him; he would rather put up with what 
he considers injustice than go to the expense of very 
costly legal proceedings. There is one letter that L 
promised to put before you in connection with the 
injustice some of your witnesses have complained of in 
the rating of purification works. Messrs. Fisher, Firth, 
and Co., Cellars Clough Mill, Marsden, near Hudders- 
field, in the first place complained to the Rivers Board, 
and I informed my Committee I would put the matter 
before you. The letter is as follows :— 


“October 2nd, 1902. 
“The West Riding Rivers Board, 
“ Wakefield. 
“ Gentlemen, 

“Will you permit us to point out a matter 
that seems to us a great injustice to anyone putting 
down a plant for the treatment of their trade refuse 
waters? Hitherto after purification works have been 
put down the rating authorities have pounced on to them 
and rated them, and as we think it is now admitted on all 
hands that any works for the purification of trade 
waters means a loss to those people putting them down, 
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such works ought not under the circumstances to be 
further taxed by having to pay rates. We think that 
if your Board took the matter up with the rating 
authorities that they would see the force of the argu- 
ment, and if they would refrain from rating them in 
future there can be no doubt that it would assist in the 
purification of the trade waters generally throughout 
the whole district. 


“We are, Gentlemen, 
“Yours respectfully, 
“Fisher, Firth, and Co.” 


The Committee and the Rivers Board considered this 
letter, but resolved that they had no power to deal with 
the matter at all, and as I informed them I was appear- 
ing before you to-day I informed them I would put the 
matter before you. 


14131. (Stir William Ramsay.) The sewage works are 
rated too ?—Yes, they are rated too. 


14132. (Colonel Harding.) Surely it is a very small 
matter ; supposing the man spends £500, what would 
be the ‘average rate in the West Riding towns on that 
outlay : something quite trifling ?—It would not be a 
large amount. 


14133. Well, it would be a matter of shillings ?—It 
would be a matter of pounds; it would come to some 
pounds, would it not ; he might be rated at £50 a year. 


14134. What, on a capital outlay of £500 ; he would 
not be rated at £50 a year, would he, 10 per cent. ?— 
I must say I do not know how these works are rated. 
Then I have, if you wish it, an analysis of the sample 
that Mr. Butterworth placed before you. 


14135. Mr. Butterworth was the manufacturer who 
said that he had obtained excellent results by his process, 
results that satisfied you 7—Yes. 


14136. Only he complained that the cost for bringing 
them about was somewhat too high ?—That was so. 


14137. He was unable to give us the analysis, and | 
think through our Secretary we asked you to give us 
them ?—Yes. 

14138. Will you please give us them ?—The result is 
very good indeed. 


West Rivine Rivers Boarp. 
Chief Inspector’s Department, 
. Wakefield, 4th June, 1902. 
Sample of effluent passing to stream from D. Butter- 
worth and Co., per Royal Commission on Sewage, 


Date and hour when taken, April, 1902. 
Taken by firm ; received, 28th May, 1902. 


Physical characteristics :— 


Liquid, bright and clear. 
Sediment, very small grey. 
Odour, none. 

Reaction, neutral. 


Result of analysis in parts per 100,000 :— 


Solids in solution, 53°0. 
Solids in solution, loss on ignition, 3°0. 
Solids in solution, ash, 50°0. 
Ammoniacal nitrogen, from 
ammonia, trace. 
Albuminoid nitrogen (Wanklyn), 0°014. 
Oxygen absorbed in 4 hours at 26°7°C, 0°34. 
Hardness (in terms CaCO;)—total, 7°5. 
Hardness (in terms CaCO,)—permanent, 4°0. 
Hardness (in terms CaCO;)—temporary, 3°5. 
Total iron and alumina salts as oxides, 0°40. 
Total calcium salts as CaCOs,, 4°8. 
Total magnesium salts, trace. 


free and_ saline 


Remarks—A good effluent. 
Epwarp HaLliwe tu, 
For H. Maclean Wilson, M.D. , 





MINUTES OF EVIDENCE. 


187 


FORTY-EIGHTH DAY. 


‘ Thursday, 16th October, 1902. 


PRESENT : 


The Right Hon. The Eart or IpDESLEIGH (Chairman), presiding. 


-Sir MicHakEL Foster, K.C.B., F.R.S., M.P. 
Sir WILLIAM RAMSAY, K.C.B., F.R.S. 


Major-General ConsTANTINE PHIPps CAREY, C.B., R.E. | 


Colonel T. W. Harpina. 
Dr. JAMES Burn RussEx. 
Mr. T. J. STAFFORD, F.R.C.S.I. 


Mr. F. J. Winuts, Secretary. 


W. WILLIAMS, M.A. M.D., Ch.B., D.P.H. (Oxon.), M.R.C.S., F.C.S., etc., Medical Officer of Health to the 
Glamorgan County Council, called in and Examined. 


14139. (Chavrman.) You hand in this paper chiefly 
on coal washings and effluents from tinplate works 
which your experience in Glamorganshire has enabled 
you to prepare!—I was appointed Medical Officer of 
Health to the Glamorgan County Council in 1892, and 
for some time previous to that date I acted as Assistant 
and Deputy Medical Officer of Health for Shropshire. 
On the 2ist June, 1901, I had the pleasure of giving 
evidence before the Royal Commission on Sewage 
Disposal, and on that occasion I dealt chiefly with the 
discharge of sewage and sewage effluents into tédal 
rivers, estuaries, and the sea. 


On the present occasion I understand that the 
Commission are taking evidence on “the relative 
position of manufacturers and local authorities as to the 
disposal of trade refuse,” but that witnesses are not limited 
to the list of questions submitte 1 to them, should there be 
any cognate questions on which they would like to speak. 
Itis, therefore, my intention to confine my remarks chiefly 
to coal washings from collieries, and the disposal of 
effluents from tinplate works, of which there are many 
in South Wales, especially in Glamorgan. The Sanitary 
Committee of the Glamorgan County Council have 
taken up the question of the purification of rivers with 
great energy during recent years throughout the whole 
county, which had a population at the last census of 
601,087. Although the County Council has been instru- 
mental in reducing the pollution of the rivers by sewage 
and trade effluents to a great extent, yet they felt that 
more good work could still be accomplished in this 

direction, avd, acting upon my advice, in December, 
1901, a County Sanitary Inspector was appointed, whose 
duties amongst others are as follows :— 


1. To regularly visit, inspect, and report on the 
sewage works of sanitary authorities, colliery, tinplate 
and other works, and all rivers within the administrative 
county. 

2. To take samples for analysis. in all parts of the 
county, of diinking water, effluents from bacterial 
tanks, sewage farms, trade effluents, river waters, &c. 


3. To attend Court and give evidence in case of 
prosecutions instituted. 


It should be stated that in the whole county there 
are 30 sanitary districts, and out of these 13, represent- 
ing a population of some 516,000, discharge their crude 
sewage into tedal rivers, estuaries, and the sea, and the 
sewage of some nine districts or parts thereof are 
treated on sewage farms, of which there are several 
arge and small in the county. 

With a view of being able to furnish the Commission 
with information regarding the admission of trade refuse 
into sewers, I addressed a circular letter to all the 
sanitary authorities in the county, and have received 
answers from the majority of them. 

After carefully perusing the answers received, and 
having regard to the fact that the chief industries 
carried on in this county are those connected with coal- 
mining and tinplate manufacturing, I have decided to 
confine my attention to these, indeed, there are but 
few other industries carried. on to any great extent, 
with the except.on of some few chemical works, a large 
number of breweries, and a few offensive trades. 


The majority of the chemical works are confined to 
two localities on the sea-shore, and in no instance are the 
effluents therefrom admitted into the sewers. 
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‘Brewery Wastes (liquid) are generally admitted into 
sewers, and, as | am informed, without any injurious 
effect. 


Offensive Trades.—The liquid refuse from these trades 
is generally admitted into sewers after the removal of all 
grease and suspended matter. 


With regard to the admission of coal washings into 
sewers, this is not allowed in any instance, although itis 
impossible to exclude it entirely. It is guarded against 
in many places by settling tanks, in which the finer par- 
ticles of coal are allowed to deposit, which deposit is 
afterwards converted into coke or otherwise made use 
of. 

In connection with the majority of our collieries 
settling tanks are still needed and those that are in 


existence require more attention than they receive, with 


the consequence that some of our rivers contain a large 
quantity of small coal in suspension, rendering them 
almost black, and great difficulty has been and is still 
experienced in Glamorgan in endeavouring to prevent 
the admission of small coal into rivers, and I consider 
that coal-washing should be brought within the provi- 
sions of the Rivers Pollution Acts, so as to compel 
colliery proprietors to erect the necessary settling tanks. 


Tinplate Manufacture. — After the raw material 
called tinplate bars have been heated, rolled, sheared, 
opened, the resulting plates are then placed in a cage 
containing racks in which they are ptdeed: The cradle 
or cage and contents, is then immersed{into a tank con- 
taining crude oil of vitriol, then the cage is raised and 
again immersed, and so on until the surface of the plates, 
is cleansed from all scruff, &c. This process is called 
“pickling.” The acid used in time becomes “spent” and 
is then run out of the tanks. 


There are two general methods adopted in dealing with 
the waste “pickle.” The first and best method is to 
pass it into a lead-lined tank at the bottom of which there 
are coils of lead steam pipes, through which steam passes 
day and night, the object of which is to cause the 
evaporation of the excess of water, and thus concentrate 
the liquid ; scrap iron is added and a solution of sulphate 
of iron is formed ; this solution is then turned into other 
lead-lined tanks, in which are algo placed scrap iron and 
pieces of lead or wood to which the copperas crystals 
adhere. The mother liquor which remains in these tanks 
is drained off into a lead-lined well, from which it is again 
pumped back into the boiling tank, and after being con- 
centrated and mixed with more pickle, once more finds 
its way into the: crystallising tanks. If this method is 
carried out in properly-constructed lead-lined tanks sup- 
ported on brick piers, on a cement concrete foundation, 
the difficulty of dealing with the “pickle” is overcome. 
The objections urged by manufacturers are :— 

(a) First cost of the copperas plant. 
(6) That the manufacture of copperas does not 
pay. 

There can be no doubt, however, that when properly 
carried out the manufacture of copperas is usually a 
source of some profit to the maker. 


There are some 40 tinplate works in the County of 
Glamorgan and a few at present idle. Of these, eight. 
are situated on the sea shore, 10 on tidal rivers, and 22 
on non-tidal rivers. 

At two of these works “black piate” alone is produced, 
and therefore no acids are used. At the remaining 
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W. Williams, works, crude vitriol is used, and the pickle is converted 
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into copperas. In several cases the copperas tanks, &e., 
are out of repair, allowing considerable soakage and 
consequent pollution of adjoining stream and rivers; 
frequent examinations of these premises are therefore 
essential. 

The three works at which copperas is not made are 
situated quite inland and on the same river, namely, the 
Taff, once well known as a fishing river. 


At one of these. works the “ pickle” is pumped on to 
large cinder heaps, which are always present in the 
vicinity of these works. The acid is spent by coming 
into contact with the iron in the cinders. The sulphate 
of iron produced may, however, be dissolved by surface 
water ani carried in solution to the adjoining river, and, 
although the effluent thus produced is not seldom found 
discharging through any particular channel, yet the 
chemical analyses of samples taken from adjoining 
streams and rivers are often found to contain free acid 
and sulphate of cron, as is shewn to be actually the case, 
thus :— 


ANALYSIS OF TINPLATE EFFLUENT. 
Results stated in parts per hundred thousand. 


No. Date collected. Acidity (free sulphuric Fe 
acid). 

1. April 28rd, 1902 0°98 28°5 

2. June 13th, 1902 2°4 28°9 


Iam of opinion that the conversion fof the “ pickle ” 
into copperas, wherever the works are situated, should 
be insisted upon, and that facilities should be given at 
all reasonable times for the taking of samples and inspec- 
tion of the works by persons employed by County 
Council and local authorities. With regard to the latter 
my experience is that they but seldom take any samples 
or inspect these works ; on the other hand, some local 
authorities in Glamorgan are in the habit of occasionally 
inspecting these works and reporting thereon to me. 


(Swilling Fluwd.)—The swilling fluid is very much 
weaker than the pickle, but in volume very much larger, 
and to get rid of the free acid and sulphate of iron it 
contains is a difficult problem. 

'The analysis of two samples of the swilling fluid taken 
as it leaves the tanks is given below. 


No. Date collected. Acidity (free sulphuric FeSO, 


acid.) 
I: March 19th, 1902 168°5 3344 
2. March 26th, 1902 41°1 5745 


It is only in one instance that any attempt is being 
made to purify the swilling fluid. In this case the efflu- 
ent is made to pass through several sets of limestone 
bays, the action being partly mechanical and partly 
chemical, producing oxide of iron and sulphate of 
calcium which are deposited. No doubt some purifica- 
tion results from this method, but in practice itis found 
that the limestone becomes coated with a yellow deposit 
and the action of the acid upon them ceases. 

The broken limestone should be frequently changed 
and washed, and if this is not done the deposit on these 
prevents further action. The water in this river below 
the works is used for drinking purposes by animals. 

Whether the “Swilling Fluid” should be treated or 
not depends upon circumstances existing in connection 
with the works such as :— 


(a) The situation of the works, and 


(6) The uses made of the river’s water below the 
works. 


1. If the works are on the sea, and not near the estu- 
ary of an important river, as some are, then there 
would be no need of purifying the effluent. 


2. When the works are situated on estuaries contain- 
ing large volume of water, there would under these cir- 
cumstances be no need of purifying the effluent. : 

3. When the works are situated on tidal rivers, it may 
or it may not be considered necessary to purify the 
effluent. This would depend on the quantity of water 
contained at various seasonsyin the river at the point 
where the eflluent is discharged, and whether the river’s 
water would by the admission of the eflluent be rendered 
inimical to fish life. 

In Glamorgan, all works on tidal rivers discharge the 
swilling effluents untreated into the adjoining rivers. 


4. When the works are situated inland. on non-tidal 
rivers,-as the greater number of our works are in 
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Glamorgan, matters are different, and here the great 
difficulty arises. 

Here again local circumstances must be taken into 
consideration, such as the volume of water in the river 
in the dry seasons, and whether the river's water is 
used for drinking purposes by man or animals, or other- 
wise made use of below the works. 

At one tinplate works in Glamorgan the “swilling 
effluent” is treated as above described, and preparations 
are being made at two other works to treat the effluent 
in a similar manner. 


14140-14141. You say that the work of the Sanitary 
Committee of the Glamorgan County Council has been 
successful ; now. do you consider that the success is as 
great as could have been hoped for ?—No, I do not, my 
lord. It has been successful in particular with regard 
to sewage, but not as far as there could have been wished 
in regard to trade effluents, that is effluents from col- 
lieries and effluents from tinplate works. 


14142. Is there good reason to hope that as time goes 
on their efforts will become more successful !—There 
may be, perhaps, but we continually find obstacles in the 
way; for instance, some years ago the Glamorgan 
County Council took proceedings against a colliery com- 
pany for polluting the river with coal washings and small 
coal the case failed hecause we were told it was not a 
erg so Iam afraid not so much progress as could 

ave been wished will take place in that direction. With 
regard to tinplate works the Council have been pretty suc- 
cessful in persuading, not in compelling, the owners to 
put up the proper plant for converting the pickle imto 
copperas, but in that direction, too, we hope to have better 


results as time goes on. 


14143. Well, then, I want to ask you, are you of opinion 
that coal washings ought to be brought within the pro- 
visions of the Rivers Pollution Prevention Act !—I am 
decidedly of that opinion, my lord, although the County 
Council of Glamorgan, have been suecessful for the last 10 
years or so in reducing the pollution of rivers by sewage, 
they are now, some of them, very black indeed, and 
although there is not very much’ coal dust in some of 
them, the people will have it because they are black they 
are polluted with sewage and that’ they smell. There is 
no doubt about that, that in the case which we tried 
already we failed and no proceedings afterwaras have 
been taken. . nl 


14144, (Sir Michael Foster.) They are black from the 
coal in suspension ?—Yes ; from the coal in suspension, — 


14145. (Sir William Ramsay.) I suppose it is not very 
encouraging for the Boroughs to keep their sewage out 
of black rivers ; the rivers look polluted already 1—No ; 
quite so. The rivers look polluted already ; they are 
black already, but they are not so polluted now as they . 
were 10 years ago by any means. , 


14146. (Szr Michael Foster.) That has of course a very 
prejudicial effect upon the fish, has it, not, the suspended 
coal ?—Well, I cannot speak with regard to fish with any, 
authority, but.it is a fact that fish have disappeared from. 
ey rivers. They used to be there many years ago, | am 
told. 


14147. You cannot. speak with any knowledge ?—l 
cannot speak with any knowledge, no. 


14148. The coal. being suspended mechanically 
interferes with the respiration of fishes !—In all: proba-. 
bility, but I cannot speak with personal knowledge. 


14149. Does it otherwise change the character of the 
water; have you any knowledge as to the character of the 
water after you have removed the suspended coal ; can. 
you filter it quite clear ’—You can filter it quite clear, 


14150. Then has ita normal quantity of oxygen !— 
That I cannot say. ro 


14151. So that the effect of the coal in suspension is 
purely mechanical ?—Purely mechanical action, I think, 
andiin those instances where settling tanks should have. 
been put up, after the sedimentation has taken place the 
water is used over and over again and none of the water’ 
need go into the river at all. It is very successful 
where they have been put up, and I am told a source of 
imagine to the owners. I could not give you figures for, 
that. 


14152. Then your view is that the coal washings should 
be regarded as a pollution of the river and the coal 
owners compelled to use a filter ?—That is my opinion. 


14153. (Sir William Ramsay.) Is there always room 
for settling tanks?—In our county, yes, | shovld think 
so in all cases ; of course, they are up in the ccuntry all 
these collieries. 
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14154, (Ser Michael Foster.) It takes a long time the 
settling, does it not !—It takes a long time. 


14155. More than twenty-four hours ?—Well, no, I do 
not think it would take longer than that to remove a great 
_ part of it. Then you can use the water over again. 


' 14156. I see, with the removal of the larger part of sus- 
pended coal the water is brought in to such a condition 
that it may be used over again !—For washing purposes. 


14157. (Sir William Ramsay.) And is the precipitate 
of coal, of commercial value ?—So I am told. 


14158. (Sur Michael Foster.) You have no actual facts 
as regards that /—No ; no actual facts as regards that. 


14159. If it were of commercial value and would repay 
them, why should they refuse to put them up?—Quite 
so; I suppose it would be the initial cost they would 
object to. Assome of the works at which these tanks have 
been put up, { have been told that they do pay. Lhe 
same again with the tinplate works ; it is the initial 
cost that the manufacturers object to. 


14160. (Colonel Harding.) You tell us that you would 
like to see brought within the Rivers Pollution Act the 
passing of coal into the rivers, but have you been advised 
by your legal adviser that you have not already powers 
under that Act in reference to coal dust?—I have not 
“ate eae no ; I have cited a case where proceedings 
failed. 


~ 14161. Notice in connection with Part I., the law as to 
solid matters, it says that the solid refuse of any manu- 
factory, manufacturing process or quarry, or any rubbish 
or cinders, or any other waste ? 


14162. I can only tell you that in the West Riding of 
Yorkshire the evil connected with the passing of coal 
‘dust into the rivers has completely ceased by the action 
of the Rivers Boards ?—Quite so, sir. 


+ 14163, And all the coal-washing people have put down 
the necessary plant, and that source of pollution hasalmost 
entirely ceased?—Have they not, sir, these powers under 
a special Act of Parliament, I think that is so. 

14164. You may be possibly right in supposing that? 
—TI am under that impression. 

14165. That the West Riding Rivers Boards Act gives 
them special powers !—That is so. 

14166. But it would be worth your while, I think, 
to enquire from Dr. Wilson, the chief officer of that body 
what has been done in the West Riding of Yorkshire 
because you will find that that one has now entirely 
ceased there, and that the colliery owners have found 
it worth their while to put down the necessary plant, 
and in most cases it is as you say that the water is so 
cleansed that they can use it over and over again, so that 
in fact the effluent itself ceases to pass into the river; 
the water is used over and over again ?—This I will do. 


14167. Therefore what has been accomplished it 
appears to me in Yorkshire, and I have reason to think 
also—Dr. Burn Russell will probably ask you a question 
—in Scotland, ought to be possible in Wales !— Quite 
S80. 


(Sir Michael Foster.) What Act was that you were 
quoting % ' 

(Col. Harding.) The Rivers Pollution Prevention Act, 
Part I., solid matters. 


14168. (Ser Michael Poster.) Do you know, is arsenic 
ever present ina pickling fluid ; has it been looked for ?--~ 
It has not been looked for so far as I am aware. That 
is a point we could easily inquire into. 

14169. You say now you cannot compel these manufac- 
turers to treat thelr pickle ?—No, sir. 


14170. (Col. Harding.) Manufacturers in the West 
Riding are compelled to treat their pickle?—I do not 
think that they have any in the West Riding of the class 
that I am referring to here. 


14171. Well, most of them have the advantage of being 
able to get into the sewers /—Yes, quite so. Well, none 
of ours could get into the sewers at all; they are all out 
in rural districts without any sewer near to the majority 
of them. 


14172. Then in regard to the passage of such efluents 
into the rivers, have you no powers? You have powers, 
have you not, against the passage of these iron waters 
into the rivers ; can you not get the people to put down 
the plant?—-We have persuaded mostof our manufacturers 
to put down plant to convert the pickle Into Copperas, put 
in a case about a year ago we took proceedings— 
and we failed—to get a certain manufacturer to do this. 
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We eee the six months notice and got the permission 
of the Local Government Board to proceed. When 


W. Williams, 
M.A., M.D., 


the six months were at an end, the case failed, because CH.B., D.P-H. 


in the meantime the pollution had ceased; they had 
turned the pickle into a cinder heap, and at the time, or 


some little time before the hearing of the case, there» 


was no pollution taking place at all. 


14173. That was not legal failure to compel these 
people, because in fact they did stop the pollution’ ‘in 
consequence of your action !—They stopped the pollution 


for the time being. 


14174, If they began it again I suppose you could: do 
that. /—We could:-do that of course. 


14175, That ought not to be a serious difficulty; and I 
am informed—of course | may be wrongly informed— 
that it is possible to evaporate the iron liquor so as to 
deposit the crystals of ferrous sulphate, and that these 
have a market value which probably will not give a 
profit, but will very largely repay the cost of putting 
down the necessary plant ?—Well, that. is the case in 
Glamorgan, in nearly all our works except those situated 
on the sea or on, tidal rivers, copperas is made. There 
are only three where copperas is not-made, and the whole 
of the pickle can be easily converted into copperas, and 
the cost some time ago for making a ton of copperas was 
about 10s. and then you would get for it is about 12s., 
so that can be done, it is easily done. But there is 
another effluent from our tinplate works. There are two, 
one is called the pickle, that is the spent acid, the other 
is called, the swilling fluid which is a very weak solution, 
in a large volume of water. It containsa little sulphuric 
acid. We-have much more trouble with that, a great 
deal; we have one works on a particular river about 
seven miles from where the river enters the sea; at these 
works the whole of the pickle is converted into copperas 
in properly-constructed vats by evaporation and revapor- 
ating of the mother liquor, none goes into the river at all, 
but with regard to the swilling liquor we get trouble with 
that. That is to a certain extent acid, and although 
the water of this river is not used for drinking purposes 
by human beings, below this point it is used for drink- 
ing purposes by animals, and if they get other water 
they will not drink it, and we are continually getting 
complaints about this river. 


14176, And is the amount of acidity very considerable? 
—Well, yes, especially near the works. As you go lower 
down the river it is not ; it all disappears ; it gets mixed 
with a large amount of water. 


14177. (Sir Michael Foster.) What is the average 
amount of acid in the swill that leaves the works ?—You 
have got two data on page 7 (168°5) and 41:1; swilling 
fluid is it !~-That is swilling fiuid, sir ; the analysis. of 
samples of the swilling fluid taken’as it’ leaves the tanks 
is given below. 

14178. (Sir William Ramsay.) Is that per 100,000 ?— 
Parts per 100,000, yes. We find a difficulty though in 
most instances to get this water as it leaves the works: 
They will not allow us asa rule. I tried to get a sample 
myself the other day from the works and I failed. It 
would not be much good if it was not as it was leaving, 
but these samples were taken as it was leaving the 
tanks. 


14179. (Ser Michael Foster.) And the neutralization by 
lime is apparently unsatisfactory !—Unsatisfactory, sir, 
yes. The limestone gets encrusted in a very short 
time and becomes useless. 


14180. There is a considerable quantity of iron ?—Yes. 


14161. And no attempt to recover it ‘—-No ; well, the 
iron will be deposited before it goes very far down the 
river in the form of oxide of iron, and that gives a 
yellow colour to the water. It is only in one instance in 
the county that any attempt has been made to purify the 
swilling fluid, but there are one or two other works that 
are preparing to put down the necessary plant to do so. 


14182. (Colonel Harding.) What is just exactly the 
point you wish to bring before us; is it that you have 
not sufficient powers under the existing law to do these 
things ?--The difficulty in Glamorgan is not with the 
sewage but with these two effluents. 


14183. Is it that you have not the powers, or is it that 


-having the powers you nevertheless cannot get. the de- 


sired result !—Well, we have taken proceedings and we 
have failed. 


14184. You have not shown us that you have. failed, 
Jn the one case that you mentioned to us you do not 
appear to have failed ?—Well, we did not succeed in 
getting them to put up the necessary plant. 


’ 1Oxon.), 
M.R.C.S., 
F:C.8., &c. 
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14185. But they have ceased polluting ’—They have 
ceased polluting for the time being by putting it into 
the cinder heaps ; it has not been going there very long 
and in my opinion it will ooze out from the cinder heaps 
into the stream again. 


14186. You can take proceedings then !—We can take 
proceedings, but then we have to give six months 
notice. 


14186*. Well. there were delays in the law, no doubt. 


14187. (Dr. Burn Russell.) You say that your County 
Council have taken up the question of the purification of 
the rivers with great energy '—Especially with regard to 
sewage. 


14188, You have appointed one County Sanitary 
Inspector to attend to these matters !—Yes. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


14189. Do you find that sufficient ?— Well, our rivers are 
all very short, and practically within the county. They 
have their origin just to the north of the county in the 
hills of Breconshire, but you may say they are practically 
all in the county. Our rivers are important, and there 
are many populous centres on them and very many 
works. 


14190. Do you find that those installations for the 
purpose of purification require to be closely observed {— 
Yeseiraw t 


14191. Closely inspected !—And frequently inspected. 


14192. I may say that in the County of Lanarkshire, 
where we have no special Act, but work under the 
Rivers Pollution Prevention Act, we have no difficulty 
at all in compelling the collieries to keep their dust out 
of the Clyde, but of course the decision of this Court 
will rule your proceedings !—That is so. 


Mr. ToHorp WHITAKER, on behalf of tne Bradford Dyers’ Assc ciation, Ltd., called ; and Examined. 


14193. Are the positions and rights of the manutac- 
turers and local authorities under the existing law 
clearly defined ? 


14194. Should the law be altered so as to give manu- 
facturers greater rights than at present, to connect up 
with sewers !—We think the law has fulfilled its pur- 
pose. 


14195. Are any further safeguards required to 
secure that the refuse shall be delivered in such a 
condition and in such regular quantities as not to inter- 
fere with the purification of the sewage ?’—The present 
safeguards are sufficient. The delivery of a dyer’s 
effluent in regular quantities is not possible. 


14196. Should further safeguards be required, what 
should they be, and how best could they be enforced ?— 
Further safeguards are unnecessary. 


14197. Are the manufacturers prepared to adopt means 
for the removal of suspended solids, grease, etc., from 
their trade refuse before being allowed to discharge into 
the sewer !—No, any such removal would be practically 
equivalent to a complete purification of the effluent, and 
such we contend should be done by the local authorities. 


14198. Should there be some tribunal, such, ¢.g., as a 
Central Government Rivers Board, to whom appeal 
could be made when a Jocal authority refuse to allow 
trade refuse to go into the sewers’—A special tribunal 
1S unnecessary, we think the present methods of pro- 
cedure are sufficient. 


14199. Should manufacturers be required to pay a 
special rate or charge in those cases where they are 
allowed to connect with the sewers. If so, how would 
you suggest that the amount should be determined ?— 
No; the trade of a town is bound up with the town 
itself, and is rated accordingly, and the cost therefore 
should be borne by the authorities. 


14200. What are the difficulties the manufacturer 
usually meets with in dealing with local authorities, 
and what are the reasons generally advanced by local 
authorities for refusing to allow trade refuse to go into 
the sewers ?—Local authorities are difficult to please and 
are generally reluctant unless compelled to recognise 
their legal liability.to take trade effluents into their 
sewers. 

14201. What would be the effect upon the flow of 
water in the streams in those cases in which the 
manufacturer uses the water from the stream in his 
manufactory, if the trade refuse were delivered into the 
public sewers’—The proportion of water delivered to 
streams by us is often more than is taken from such 
source of supply, additional quantities being derived 
from deep wells and local authorities and a correspond- 


ing quantity might easily be delivered to the sewers 
without affecting the stream. 


14202. In such cases is any alteration in the law 
desirable so as to. get over the difficulty of riparian 
rights !—No alteration in the law seems necessary. 


14202". (Colonel Harding.) You appear on behalf of the 
Bradford Dyers’ Association, itd. That is so. 


_ 14203. That is} I believe, a very important organiza- 
tion, including a large number of dye houses !—It s, 


14204. Can you give us some general ideas ; for in- 
stance, how many men are employed, or anything that 
would guide us in forming an estimate of the importance 
of the Association ?—Well, I can not give you the 
number of men. I have not the figures with me. 


14205. But speaking generally it is a very important. 
organization and consists of how many distinct works !— 


Yes, there are 34 distinct works. 


14206. And many of them turn out a very large: 
volume of trade effluent !—Of trade effluent, yes. 


14207. Can you give us any idea of what must be the 
total volume ; perhaps you have not reckoned it up ?— 
Well, roughly, [ should say as far as water consumed—- 
I will take it that way not the effluent-—we shall use 
over 200,000,000 gallons a year. 


14208. A year !—Yes. 


14209. And that is simply the amount that you draw 
from wells or from various waters ?—Yes. 


14210. Does that take into account what you may 
draw from rivers !— Well, practically, I do not think we 
draw inuch from rivers. 


14211, Then your works are all situated, are they not, 
ou the water-shed of the River Aire?—Not all of 
them. 


14212. Most of them ’—Most of them, that is to say 
in Bradford or its neighbourhood. 


14213, Well, they flow ultimately into the River Aire, 
at all events ?—The bulk of them. 


14214. You are personally acquainted with the condi- 
tion of the streams that Iam referring to the Aire and 
the tributaries of the Aire ?—Oh, yes. 


14215. You have not the good or evil fortune to reside 
on the banks of the River Aire between Apperley and 
Leeds ?—No, I have not. 


14216. But have you an intimate acquaintance with 
the condition of the river !—Oh, yes, I have. 


14217. And you know the shocking condition of the 
river 1s largely due to trade effluents ’—That is so. 


14218. The advice that you give to the Commission in 
reply to the questions that have been asked you is that the 
condition of things as at present is all right, and that no. 
alteration of any kind is required anywhere ?—I take 
it you are not speaking now, of the river, you are 
speaking most with regard to loeal authorities—— 


14219. Well, you tell us that the condition of the law 
is, so far as the manufacturer, and so far as the local 
authority is concerned, all right as it is?—So far we 
have had no great difficulties with them. B 


14220. You have had no difficulty /—Not with the 
local authority. 


14221, You say in one of your later answers to Ques- 
tion 8 “ Local authorities are difficult to please and are 
generally reluctant unless compelled to recognise their 
legal liability to take trade effluents into their sewers ” ? 
—Yes. 


14222. 'Lhen does not that suggest that there are diffi- 
culties with the local authorities ’—I say no serious diffi- 
culties ; no great difficulties with the local authorities ; 
of course we have difficulties. 


14223. Difficulties which are serious but not great ?— 
No, certainly not. 

14224. How do_you draw the distinction ?—As I say 
in my answers they are generally reluctant to accept. 
trade effluent into the sewers, but I think, as a rule, 
sooner or later, we come to terms with regard to the 
matter; that is, they recognise their right so far as we 
are concerned to accept trade effluent. 





MINUTES OF EVIDENCE 


14225. I gather that you are under the impression that 
the trade has a perfect right to connect with the sewers ? 
—We think so under the Public Health Act. 


14226. But are you not aware that that has been fre. 
quently disputed ?—-Well, I suppose it has, but on the other 
hand | think it has been mostly given in favour of the 
manufacturer. 


14227. Can you give me any case where a local au- 
_ thority has been compelled to receive trade effluent. 
You say “unless compelled.” Can you give me any case 
in which a local authority has been compelled 7—I say 
compelled to recognise their rights ; I do not say actually 
compel'ed. 


14228. Has there been any legal case bearing on that 
point, whether there actually is an obligation on the part 
of the local authority to receive trade effluent into its 
sewers. Do you know of any case ?—Not in our imme- 
diate neighbourhood. 


14229. You do not know of any case ?—I do not know 
of any case in our immediate neighbourhood. 


14230. But you say in this answer you find they are re- 
luctant unl-ss compelled. I thought you might know of 
a case where they had been compelled ?—I qualify it 
there : ‘‘ unless they are compelled to recognise that we 
have th: right.” [ mean to say by being compelled, 
that they are reluctant at first, but on arrangement as to 
conditions they allow the trade effluents to go into the 
sewers. 


14231. But surely there are a great many cases in 
which they say : “Our sewers are not large enough, and 
therefore we cannot take it at all on any conditions” ?— 
That may be in outside districts ; I do not think it is 
round Bradford. 


_ 14232. Then you think the condition of the law as it 
is, is amply sufficient?—So far as that goes, I think, 
as I say here, it has fulfilled its purpose. 

14233. Well, let us say im the case ot your variou 
works ; you have 34 works !—Yes. 


14234, How many of them are connected with sewers ?- 
Well, I should say about half. 


14235. Already connected with sewers ?—Yes. 


14236. And have you been called upon to carry out 
preliminary works of any kind before such connection ? 
Yes, with regard to settling tanks, nothing else, no 
precipitation. 


14237. Well, but on one of the questions you are 
asked, Are manufacturers prepared to adopt means for 
the removal of suspended solids ; and your answer is, No? 
—-Yes, heavy solids I am speaking of. I do not 
mean suspended solids. The tanks that we are obliged 
io eat down by the local authority are not for suspended 
solids. 


14238. What are they for?!—They are for heavy 
solids. 


14239. It is not for the lighter solids, it is for the 
heavy solids ?—No, asa rule there is not the capacity in 
them, nor the room to put them. 


14240. I notice another answer of yours in which you 
‘Say in answer to Question 3: ‘The delivery of a dyer’s 
effluent in regular quantities is not possible.” Why not? 
—Well, by being not possible I mean we have no 
storage room to take the intermittent flow which must 
be in a dye-works so that we could deliver it regularly 
from such place into the sewers. 


14241. But are not dye-houses in many cases, I know 
not in all, placed in situations where they have a 
fair amount of land round them !—No, they are not. 


14242. Are none of your 34 works so placed ?!—Oh, cer- 
tainly. 

14243. Then in those cases it is possible to have a 
_ regular flow ?—I should say if there is room sufficient. 
1 mean to say if they have reservoir room sutfticient to 
aecept the 24 hours flow. I take it that is what you 
mean. 


14244. Yes, because in many places, as for instance in 
Leeds, in some of the largest dye-works there, it has been 
found quite possible for them to do that, to empty their 
vats in such a way convenient to them, into a storage 
tank, whence it flows at a regular speed during the 
24 hours ?—Of course, a great deal depends upon the 
amount of effluent they may have. ¢ 


14245. When you say it is not possible, surely tbat is too 
general a statement. There may be specific cases in 
which owing to the absence of land it may not be 
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possible, but speaking generally of course it is perfectly 
possible?—I should say in the bulk of our works 
1t is not possible to get a regular flow. By “regular” 
mean to say there is not sufficient room to provide 
reservoirs of the capacity equal to a working day’s 
supply.. That is practically what it means, because if 
the reservoir was too small, it would simply flow in and 
out again. 


14246. Evidently the reservoir must be of adequate 
size. Then what do you advise the Commission? You 
acknowledge, do you not, the shocking condition of the 
aaah due largely to the presence of trade effluent ?— 

es. 


14247. You tell the Commission that your combined 
works turn out a vast volume of trade effluent ?—Yes. 


14248, Well then, what do you suggest may be done to 
improve the condition of the rivers. There are two things, 
are there not? The manufacturer may either treat his 
effluent himself, and purify it so as to satisfy the Rivers 
Board, or he may carry out preliminary conditions which 
may enable a local authority to receive it ?—Quite so. 


14249. Those are the only two courses open, are they 
not !—So far as I can see, the only two courses. 


14250. Well, but you say that manufacturers arenot pre- 
pared to do anything. In answer to Question 5 you say 
you are not prepared to do anything in preliminary 
works. Your answer is perfectly clear. You are asked 
“ Are the manufacturers prepared to adopt means for the 
removal of suspended solids, grease, etc., from their trade 
refuse before being allowed to discharge into the sewer ?” 
You answer plainly “No” ?—As far as we are con- 
cerned, as dyers I mean, not asmanufacturers. 


14251. You are speaking of your particular business ?— 
As far as dyers are concerned we contend that dyers’ 
effluent is not to be classed in the same way asa comber’s 
effluent, for instance that the amount of solids in sus- 
pension are infinites.mal compared with theirs. 


14252. Then do you suggest to the Commission that it 
would be right and proper for a local authority to 
receive your dyers’ effluents, large as their volume is, 
considerable as the quantity of suspended solids is, 
without asking a manufacturer to put down any pre- 
liminary works at all ’—We contend that the suspended 
solids are not so great as to necessitate any works of 
ours, with the exception, as I said before, of the heavy 
solids, suspended solids apart. 


14253. And you are sanguine that local authorities 
will ultimately receive all these effluents from your 
various dye works without preliminary treatment ?—I 
think they will, and the Chairman of the Bradford 
Sewage Committee, in one of his speeches says :— 
“Some people thought that the municipality ought 
to insist on manufacturers’ effluent being kept out 
of the drains. With regard to the dyers (this is the 
point [ wish to make) the admission of their effluent 
was a distinct gain to the public health ot Bradford. 
They discharged a large volume of antiseptic and highly 
disinfectant sewage. Its effect was to flush the drains, 
and to clear them of impurities that came from domestic 
and private establishments, If there was not that 
quantity of water turned down in a dry season these 
impurities would decompose, and perhaps cause a serious 
epidemic.” 

14254. Your effluent no doubt is of a different 
character altogether to many of these effluents ?—Quite 
so. 


14255. But the main point which we are speaking of 
here at this moment is as to the previous settlement of 
the suspended solids before the liquid portion of your 
refuse is turned into the sewer. What is the difficulty 
in the way of your companies carrying out the prelimi- 
nary works which any local authority may require them 
to carry out!—I contend we are doing that to-day for 
the local authorities ; any effluent of ours is being 
treated to take out the heavy solids. Solids in suspen- 
sion have never yet been asked for, at any rate under 
the Public Health Act, or in any Bill relating to public 
authority in Bradford have we ever been asked for 
suspended solids to be taken out. Heavy solids, yes, but 
not suspended solids. 


14256. Are there not large quantities of indigo and 
the dye stuff go into the effluent which must properly 
be kept out of it ?—They are very foolish if it does go in, 
in our case I should certainly say not. 


14257. Well, I have noticed in some cases where the 


whole volume of the sewage, which considerably dilutes 
the dyers’ effluent, is deeply tinged with colour ?—Do you 
mean indigo ? 
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14258. Well, I do not know that it was indigo, but it 
was a deep indigo ‘colour !—Because, of course that could 
not be in the Bradford district ; it would be in the heavy 
woollens. 


14259. It was in the neighbourhood of Rodley!— 
Where cloths are dyed, not such stuffs as are dyed in 
Bradford. 


14260. (Str Michael Foster.) What dyes do you chiefly 
use ?—Chiefly the artificial colouring dyes. 


14261. (Sir William Ramsay.) Do you soap your 
goods before they leave your works !—In many cases 
soaping is not altogether necessary, that is to say, they 
are not so heavily filled and so dirty as heavier goods 
such as gentlemen wear ; they are usually thin fabrics 
such as ladies’ dress goods. 


14262. But the effluent must contain, I suppose, a cer- 
tain amount of spent soap ?—Our effluent does not contain 
as much as a domestic sewage from the same district 
would contain. 


14263. Of soap?—There again I can quote from 
the Chairman of the Bradford ‘Sewage Com- 
mittee. He says :—“ In certain‘districtstwhere no manu- 
facturing effluent gets into the sewers, there is: 14 
tons of grease per 1,000,000 gallons.” Well, in our case 
we contend there is not anything like that quantity in 
our effluent chiefly owing to the dilution by the immense 
volume of water we use. 


14264. Is the effluent coloured !—Certainly. 


14265. A mixture of darkish colours, _ You do, not 
recover the unused colours ?—Ohb no, it is impossible. 


14266. You take no steps to remove the colour !—We 
cannot. 


14267. (Col. Harding.) Vhen manufacturers are un 
willing to put down settling tanks to satisfy the local 
authorities. We may take it that they are still more 
unwilling to put gown the necessary works to satisfy 
Rivers Boards where the effluent goes into the rivers ?— 
Well, of course, as far as local authorities are concerned, 
we have had no complaint from them as to what we 
are doing. 


14268. (Chairman.) May IJ just ask you what I do not 
quite understand. Your answer to one question would 
seem to show that manufacturers are not prepared to 
adopt means for the removal cf suspended solids, grease, 
etc., from their trade refuse, but now in your further 
examination you seem to me to limit that answer to the 
extent of suspended solids in your own trade refuse ?— 
Quite so. 


14269. And your argument is that you do not remove 
them because there are so few of them ?-—That is so. 


14270. Supposing the amount of them was large, would 
you think it fair that you should remove them then ?— 
Suspended solids ? 


14271. Yes?—Well, you would have to qualify the 
word “suspension” there. We may have an effluent which 
is not colourless, but clear from suspended solids, 
but after, say,a few hundred yards running in the stream 
it begins to oxidise and deposit colouring matter. In 
the one case it leaves our works perfectly clear if you 
like to term it so, not colourless, but without matters in 
suspension. 


14272. li there was a large amount of solids in trade 
refuse, would you consider it fair generally speaking that 


the manufacturer should remove them ?—I should 
qualify the term “solids.” You mean heavy solids in 
that case. 


14273. (Sir Michael Foster.) You would ‘think it 
fair that he should remove heavy solids ?—Heavy solids 
certainly. 


14274. You have no heavy solids in your effluent (— 
We have no heavy solids. 


14275. Your contention is: you mean that your 
effluent is one which does not interfere with the ordinary 
treatment of the sewage !—It is. 


14276. And that its addition to the sewage is rather a 
benefit to the sewage than stherwise 1—Quite so. 


14277. (Sir William Ramsay.) You are not speaking 
generally. You are merely answering on behalf of the 
Bradford Dyers’ Association ?—That is so. 


14278. (Colonel Harding.) Have you ever inquired 
whether it interferes with the treatment of sewage ? 
Have | ever inquired ? 
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14279. Yes ?—Well, I give you the word of the chair- 
man of the Sewage Committee, who says that it does not. 


14280. It does not in your case ?—Quite so. 


14281. (Ser Michael Foster.) Does not your inter- 
mittent flow interfere with the treatment of the sewage? 
Well, [ could not answer that question ; we have not been 
complained of with regard to the matter. 


14282. (Colonel Harding.) I suppose in such cases the 
effluent even from efficient sewage works would be 
deeply tinged with dye ?—Well, I should say. it would 
certainly be modified. in that. case, because the mere fact. 
of coming into contact with other bodies in the sewage. 
may tend to decolourise it to a great extent. 


14283. You have never had an opportunity of seeing 
the sewage of a large city deeply coloured with dye even 
after it has passed through various processes of sewage: 
treatment ?—I have not ; I have seen it certainly coloured 
after it has passed through the sewage processes. 


14284. You have not been able to realise the improve- 
ment which takes place if the dye you allude to flows. 
through at a regular speed in tht 24 hours !—No, I have 
not been able to do that. yet: 


14285, (Sir Willeam Ramsay.) Is it possible that the- 
various works belonging to the Association discharge at. 
different times, so that the flow is made uniform where a. 
great number of works are .connected with different 
sewers ? —Well, of course the works as a rule begin at one: 
stated time and finish at one stated time, and their effluent 
goes through the ordinary cycle of a day’s work. 


14286, The discharge would probably take place 
about the same hour at each works !—About the same 
hour in many cases. It is difficult altogether to say 
exactly whether it is so or not. 


14287. (Sir Michael Foster.) You do not know the 
total volume of the sewage into which you are discharg- 
ing ¢- -Our total volume of the sewage? 

14288. Yes. You discharge about ‘two-thirds of a 
million per day apparently ’—Two-thirds of a million at. 
all our works. vfs fi 

14289. Rather more than two-thirds of a million 
gallons a day, you say 200,000,000 gallons in the year 
—Yes, that 1s so, of water consumed. =~ 


14290. Well, what proportion is that of the total of the- 
sewage !—Bradford use 12,000,000 gallons a day, J 
believe that is their supply daily of water. 


14291. (Colonel Harding.) Their dry weather flow 
is about 12,000,000 gallons a day !—Yes, I think so, - + 


14292. (Six Michael Foster.) So that you are-a very 
considerable fraction of the total. sewage t—Quite so.’ 


14293. And it makes no difference to the treatment of 
sewage whether that is discharged nearly all at once or 
regularly distributed during the 24 hours?—So far I say 
we have had no complaint whatever in regard to it. ~~ 


14294. (Sir William Ramsay.) Do you take your 
water from the stream or from wells or the town supply ? 
— Deep wells and from the town supply; also from 
streams, but not from any rivers specially. ; 


14295. And i3 the stream discoloured before it. reaches. 
you !—-Not in many cases. seine 


Pd 
14296. It is?--No; in some cases it is, especially on 
one stream in Bradford it is discoloured. 
14297. But the water is frequently clear before it 
reaches you !—Well, I do not say it is practically clear, 
I think there is a little matter m suspension, but not a 
great deal. mt tone 


14298. Would it be possible for you to use ‘water 
for scouring already polluted by dyestuffs and which was. 
already highly discoloured ?--Not easily in that €ase, it. 
would mean separation of the effluent. Ant ey ‘ 

14299. (Colonel Harding.) Then the purity of streams — 
is evidently of value to the manufacturer ‘—Certainly, 
by all means, if the stream is to be drawn from it is — 
of importance to the dyer. f 


14300, Then you agree that it is necessary that some- | 
thing should be done to attempt to purify the streams !— 


We are quite willing to do anything in reason. » Bi 


14301. And you think that other manufacturers in 
other trades may properly be called upon to settle solids, — 
remove grease, and doa good many things ?—As far as. 
that goes [ take it that the conditions vary to each 
manufacturer ; I take it that in each case reasonable 
means should be used. Mts 
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14302. (Svr Michael foster.) By the manufacturer i 
By the manufacturer, yes. I am Speaking of course, now 
generally. So far as we are concerned we contend that 
we have no difficulty with the authorities as yet, except- 
ing in the case of the Rivers Board, and that our efiluent 


is comparatively a good one as compared with others in 
the district. 


_ 14803. (Colonel Harding.) You think it is quite 
right that these other persons should be called upon 
to do something for the purification of their effluents ?— 

say reasonable means should be taken, I quite agree 
with that : the question is what means are reasonable. 


14304. Quite so. But in regard to the dyers, you do 
not think it is reasonable to ask them to do anything? 
—Certainly I do not say so, 


14305, Except as you said the settlement of heavy 
solids !—Exactly. 


14306. (Ser Michael Foster.) But you are not asked to 
do anything, [ understand ‘—By the——_? 


14307. By the local authority ’—Heavy solids, yes. 


14308. But you have no heavy solids you say !—Well, 
whatever heavy solids we have, we have to take out. 


14309. You may have from time to time heavy solids ? 
—The only thing that we may have in the way ot 
heavy solids, as we term it, is spent dye wood. 


14310. Those you take out !—Those we do take out, 
14311. In all cases ?—In all cases. 


14312. (Colonel Harding.) You have no trouble with 
the local authority, nor with the Rivers Board !—With 
regard to——? 

14313. With regard to your various effluents ’--Oh, 
have with the Rivers Board. 


_ 14314. They do not agree with you that they are so 
innocuous !—That is quite so, I beliéve. 


14315. And they are in fact doing all they can to cum 
pel you to purify them ?—I daresay. 

14316. And we gather from your answers that you do 
not see any n-cessity for doing anything !--You are 
speaking now from another point of view. | understood 
this was from a local authority point of view, rather than 
a Rivers Board question. 


14317. Well, what we are trying to do is to get infor- 
mation in regard to the treatment of trade effluents, and 
We see tuere are tw» courses open. One is tor manufac- 
turers to purify it themselves, the other is to get the local 
authority to r-coive it into their sewers subject to condi- 
tions t» be agreed. We see that there are those two 
courses, We are asking for intormation, and you tell us 
there is no difficulty with the local authority at all ?— 
That is so. 


14318. Still there are cases surely where your effluents 
cannot go into the sewers ?—Yes. 


. 14319. In these cases are the manufacturers prepared 
to du what is necessary tu satisfy the Rivers Board 7— 
As I said before, to do what is reasonable. 


_ 14320, They are prepared to do sometbing, and thrir 
limitation is the reasonableness ’—I think the limitation 
is as given in the Act—the West Riding Rivers Act. 

14321. (Str Michael Foster.) Who is to determine the 


r: asonableness !—Well, I do not know whether the Act 
States that or not. 


14322. (Colonel Harding.) In the event of disagreement 
between the manufacturer and the local authorities as to 
what should or should not be done, do you think it 
would be desirable to have some other body to appeal 
to, than the ordinary magistrates or other legal courts !— 
No, I do not; so faras we have gone I do not see the 
necessity of anything in that case. 

14323. You do not think a central body having the 
special matter in hand would be useful ?—No, I do not 
think so. 

14324. (Sir Michael oster.) Would you leave it with 
the Rivers Board to say what was reasonable ?—With 
regard to—— } . 

14325. With regard to the treatment of your effluent ! 
—No, I am speaking now with regard to local authorities ; 
that is the difference. 

14326. (Colonel Harding.) You would not appeal to 
the Rivers Board to settle the matter between you ?— 
Well, no, I should say that would hardly be to our—— 

14327. It would not have your confidence ?—No, I 
should think not. 
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14328. The Rivers Board are in fact pressing you in 
certain cases ?—Quite so. 


14829. (Chairman.) Well, but now in the event of a 
dispute between a manufacturer and the Rivers Board, 
or a manufacturer and a local authority, the only appeal 
is to the regular law Courts ’—I believe so, yes. 


14330. Do you not think that a special body of experts 
would be able to decide ina much more rapid and less 
costly manner than an ordinary Court of Law, where 
lawyers have to be employed on both sides ?—W ell, it is 
a matter on which I think from our point of view, as 
dyers, a special tribunal is not necessary. We hold that 
our effluent, though coloured, is innocuous, and as such 
can be admitted to sewers without detriment to either 
sewers or sewage. 

(Sir Michael Foster.) But if the local authority will 
not admit that / 

14331, (Chawrman.) You cannot expect to be sole 
judges in your own case ?—Well, that is true, but I 
really could not give any case where this thing has not 
been amicably arranged, in our immediate neighbourhood 
at any rate. 


14332. (Colonel Harding.) What about the half cases 
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where you are not connected with the sewers? You say, - 


out of 34, about half are connected with the sewers ?— 
Yes. 

14333. Well, is there no dispute in the other half, in 
trying to get connected with the sewers, or what is being 
done !—I think in one or two cases they are trying to 
get connected with the sewers. 


14334. What is the difficulty in the way? The 
difficulty in the way is, first of all, the Corporation, I 
think, say the sewers are not large enough, I think, 
this is the chief reason. 

14335. The sewers are not large enough ?—I think SO, 
yes. 

14336. You think in that case it is quite right that 
they should refuse to take it!—I think that the local 
authority certainly ought to p:ovide sewers in connection 
with its own district sufficiently large to take cases of 
this kind. 

14337. And you think if sewers are not large enough 
they could make them so?—I certainly think so. The 
town is bound up with the trade of the town, and as 
such ought to be made in the manner I| have stated. 





14338. (Sir William Ramsay.) Are the manufacturers 
very largely represented on the Corporation in Bradford ? 
—Speaking from our own point of view, no. 


14339. (Major-General Carey.) Do you abstract part 
of the water for your works trom a stream ?—Yes, or 
deep wells. 

14310 And is that water sent into the sewers, or is it 
returned to the stream ?—In many cases it is returned to 
the stream. 

14341. In some of the works in which you draw water 
partially from the stream, how do you know what 
proportion you take from the stream, and what from 
the town mains ?—I do not quite understand you. 


14342. You draw part of the water for the works from 
the stream ?—Yes. 


14343. You return part of the water to the stream ?— 
Yes. 


14344, Do you return the whole of the water that you 
have taken to the stream ?—Not in all cases. In certain 
cases we are compelled to return it to the stream on 

account of the rights of other manufacturers or dyers. 


14345. In no case are the particular works supplied 
partly from the stream, and partly from the town mains ? 
—Oh, yes. 


14346. How do know what proportion to return 
to the stream !—Probably more in that case would be 
returned to the stream. It entirely depends as to the 
position of the works. In some cases, of course, owing to 
the configuration of the ground, they are unable to return 
it to the sewers, in that case of course it goes into the 
stream. 


14347. Has any complaint ever been made by riparian 
owners about the extraction of the water from the stream 
not being returned ?—I think usually the case is met 
amongst the people themselves on the stream, they look 
after their own rights, and I think asa rule they are 
reasonable with each other and accommodate themselves 
to the individual wants. 
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Alderman Sir Bospry T, Leecu (Chairman of the Manchester Rivers Committee), called ; and 
, Examined. 


14348. (Chairman.) Do you admit manufacturing 
refuse into your sewers !—Yes. When the new Manchester 
sewage scheme was undertaken the old sewers (into which 
trade refuse was sent) were, under legal advice, coupled 
up. Other concerns drained into the rivers, and were 
under the jurisdiction of the joint Rivers Board. These 
and also new works when they apply, are now obliged to 
subscribe to our conditions before being allowed to enter 
the city sewers. 


14349. What are the kinds of refuse and what is 
the volume as compared with the volume of ordinary 
sewage !—Manufacturers’ and chemical refuse ; .also 
from breweries, tanneries, dye works, galvanizing 
works, indiarubber works, and the numerous other 
works carried on ina large town. The volume is very 
variable. Possibly it may average 5 to 15 per cent. of 
the total quantity. 


14350. Do you find that the admixture of trade refuse 
materially increases the difficulty of treating the sewage, 
apart that is, from necessitating an increase in the size 
of the works and, if so, from’ what does this diffi- 
culty arise, e.g., from the condition or kind of the refuse, 
or from its volume as compared with the volume of 
sewage proper ?—The admixture of trade refuse vastly 
increases the difficulty of treatment. The character of 
the sewage is constantly varying, and as_ the 
chemical and trade refuse is often discharged in bulk it 
needs constant and narrow supervision and treatment in 
order to counteract the acids and alkalis therein con- 
tained. ‘The condition and kind of refuse is of greater 
difficulty than its volume. 


14351. Do you think a local authority should be em- 
powered to construct sewers for trade refuse alone !—If 
a model town were to be built I should advise construct- 
ing a dual system of drainage. The surface rain and 
unpolluted water to flow into the watershed, and a deeper 
system of drainage to take sewage and trade refuse, 
there being provision for flushing the latter by the 
former when necessary. Jam not prepared to recom- 
mend trade refuse drainage per se. 


14352. Are the positions and rights of the manufac- 
turers and local authorities under the existing law clearly 
defined ?—I should say no, though we have. done 
much in Manchester to get a clear definition. _Where’no 
sufficient sewers exist there is great doubt about the 
liability for provision in order to take away and deal with 
trade refuse. The question is :—Are local authorities 
bound to supply adequate sewers for the purpose ?. 


14353. Should the law be altered so as to give manu- 
facturers greater rigats than at present to connect up with 
the sewers’—No; inasmuch as manufacturers greatly 
benefit in convenience and cost by being able to turn 
their effluent into the sewer, it would appear they have 
no claim to an increase of existing rights. 


14354. Are any further safeguards required t9 
secure that the refuse shall be delivered in such a 
condition and in such regular quantities as not tointerfere 
with the purification of the, sewage ’—The: interests of 
the public ought to be safeguarded to the fullest possi- 
ble extent. Manufacturers’ refuse ought to be delivered 
in such a state that it will not create a nuisance or be 
detrimental to the structure of or free passage in the 
sewers. It should be introduced in regular quantities and 
not.in, bulk. Manchester has been successful in getting 
exceptional clauses in Session 1902. 


14355. Should further safeguards be required, what 
should they be, and how best could they be enforced !-— 
Producers of manufacturers’ refuse ought. not to be called 
upon to purify river water before using. it. On the 
other hand, they ought to purify after using ; and to 
this end they ought to have sufficient, tank space to allow 
of settlement, and, if necessary, they ought to be obliged 
by the ‘Legislature to use precipitants or antidotes and 


Councillor CHARLES i tan (Deputy 


14362. (Chaerman.) Do you admit manufacturing 
refuse into your sewers !—Yes, under special regulations, 
of which I submit. a copy marked “ A”, which are based 


on, the, Public, Health. Act, 1875, the,.Rivers Pollution, 
Prevention Act, 1476, the Public Health, Acts: Amend- 


ment, Act, 1890, and the Manchester Corporation (General 
Powers) Act, 1902. 


to turn their effluent either into sewers or streams in a 


fairly pure condition. 


14356. Do you findthat the manufacturers are will- 
ing to adopt means for the removal of suspended solids, 
grease, &c., from their trade refuse before discharging it 
into the sewer Manufacturers must see that all waste 
is extravagance, and the sensible ones, are, as a rule, 
anxious to prevent matter going inte sewers that could be 
profitably made use of otherwise, but there are many 
who have not space to deal with the refuse, and herein lies 
a great difficulty. A few cannot afford to put down the 

ecessary plant or erect apparatus for pumping into tanks 
at a higher level. ROOM: | tt 


14357. Should there be some tribunal. other wan the 
ordinary Court of Law such, e.g., asa Central Govern- 
ment Rivers Board, to whom appeal could be made 
when a local authority refuse to allow trade refuse to 
go into the sewers !—An arbitrating central power would 
be of great service to push forward the dilatory and relieve 
the willing horse, but it seems to me the law should 
more clearly define the rights and positions of authorities. 
ae manufacturers in regard to the dealing with trade 
refuse. 


14358. Should the manufacturers be required to pay a 
special rate or charge in those- cases where they are 
allowed to connect with the sewers. If so, how would 
you suggest that the amount should be determined ?— 
No, unless under special circumstances. If cost. is. 
incurred in taking manufacturing refuse to a main 
sewer, or if it can be ascertained that additional cost 
will be incurred in dealing with it, a special rate ought 
to be charged. In the former case, I would deal with 
it as in the case of water supply. If a manufacturer, 
to get cheap land, builds in an out-of-the way place 
and wants water, he has to pay the extra cost cf bringing 
it. So in the case of the removal of house garbage 
a distinction is made, some is free, and some has to paid 
for. The amount of special rate would be a matter of 
consideration. 


14359. What are the reasons generally advanced by 
local authorities for refusing to allow trade refuse to go 
into the sewers ?—Insufficiency of the sewers in size. 
That there is no provision for dealing with the effluent 
at the outlet, when itis abnormally acid or gives off 
poisonous gases. That it is not equitable to tax a 
district to purify the foul matter created say by one 
manufacturer in the course of carrying on a profitable 
business. Fear of coming within the clutches of a Joint 
Rivers Board. 


14360. What would be the effect upon the flow of the 
water in the streams in those cases in which the manu- 
facturer uses the water from the stream in his 
manufactory, if the trade refuse were delivered into the 
public sewers ‘—In many cases in country districts the 
results would be disastrous: A stream will have a 
dozen or more mills or manufactories, each in turn 
using the water, and in many cases, having first to’ 
purify the water before using. If the first user were to 
turn his effluent in the sewer instead of back again he 
would starve all the rest. =. © Haars “ 


14361. In such cases is any alteration. in the law. 
desirable so as to get over the difficulty of riparian 
rights!—Yes. A riparian owner gets his water free of cost. 
Others have to pay for town’s water.’ The former ought 
to be obliged to have sufficient space to put down tanks. 
and other means of purification so as’ simply to borrow 
the water for a time and return it to the stream or river 
in the same state he took it. It is manifestly unfair’ to 
allow him to take water that costs him nothing rob his 
neighbours down the stream of it by putting into the 
sewers, and then expect the whole district to pay the 


cost of erecting wcrks to purify refuse which they have — 


had no hand in creating. 


Chairman of the Manchester Rivers Committee), called; and ~ 
Examined... vy inte. 


- 14363. What are the kinds of refuse, and what. is 


the volume as compared-with the volume of ordinary — 


sewage ‘—The manufacturing refuse of Manchester — 


consists oi the effluents of a variety of trades, the princi- 


pal ones being breweries, mineral water and chemical | 


works, such as, sulphuric acid, nitric acid, hydrochloric 
acid works, alkali works, tar distilleries, sulphate of — 





-new powers are not yet in force. 


- 
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ammonia works, gas works, aniline and aniline dye works, 
bone works, acetic acid works, chloride of sulphur and 
bi-sulphide of carbon works, oil refineries, tallow melting, 
soap..and candle works, indiarubber manufactories, dye, 
bleach, and print works, galvanising works, tanneries, 
slaughter houses, and all sundry industries carried on. in 
a large city like Manchester. Personally, [ am not ina 
position to give even an estimate of the volume of such 
trade effluent. I have scen the figures given by Mr. 
Fowler, and I think they are not far wrong. ~ Chis 
volume is made up largely by condensing water from 
stills, which is taken from canals, wells, or even town’s 
water, and the ‘smallest volume of it is actually trade 
refuse. ttm . 

14364. Do you find that the admixture of trade refuse 
materially increases the difficulty of treating the sewage, 
apart that is, from necessitating an increase in the size of 
sie works; and, if so, from what does this difficulty arise, 
¢g.; from the condition or kind of the refuse, or from ‘its 
volume as compared with the volume of sewage’ proper ¢ 
—The admixture of trade refuse does certainly increase 
the difficulty of treating the sewage, at present, when our 
Hor example, galvanis- 
ing works in our city have been in the habit of sending 
large quantities of free acids into the sewers, which we 
have to neutralise with lime before we can allow them to 
undergo the chemical treatment. Perhaps they may not 
be so injurious to the open septic treatment, but our new 
powers are a sufficient protection, in my opinion, against 
this cause of mischief. From sulphate of ammonia works 
we often get quantities of sulpho-cyanates, which are 
objectionable, but I do not see how we can prevent their 
admission. What we propose to do in reference to this 
and similar injurious matters is to see that their admis- 
sion takes place only in a slow flow, which will have the 
tendency to dilute them considerably, and thus render 
them easier of treatment. 


14365. Do you think a local authority should be em- 
powered to construct sewers for trade refuse alone ?—I do 
not think that under existing circumstances any local 
authority of any magnitude would ask for powers to con- 
struct sewers for trade refuse alone, the cost would be so 


such a thing as having two. systems of sewers, one for 
trade refuse and storm water, and the other for domestic 
sewage only, might be useful. 


» 14366. Are the positions and rights of the manufac- 
turers and local authorities) under the existing law 
clearly defined?—There is much ambiguity in the 
existing law, see Guthrie and others v. Magistrates of 


Brechin, and Peebles v. Oswaldtwistle District Council,: 


uid I only hope that the additional Act of Manchester of 
1902, will:make our position clearer. 


14367. Should the law be altered so as to give manu- 
facturers greater rights than at present to connect up 
with sewers!—Manufacturers, as ratepayers, and so 
long as they comply with the regulations based on Acts 
of Parliament, should have full rights to connect up with 
sewers. The contrary would be » great hardship, and 


vay heavy : but where new districts are being created. 


would in many cases'prevent the spread and extension of 
our industries on which we live. ~~ ar} 

14368. Then, are any further safeguards required to 
secure that the refuse shall be delivered in such a condi- 
tion and in such regular quantities as not to intertere 
with the purification of the sewage, and, if so, what 
should they be, and how best could they be enforced ? 
---Reasonable safeguards are of course necessary, and 
these are already mentioned in the various Acts of Par- 
liament dealing with the question: 


14369. Do you find that the manufacturers are willing 
to adopt means for the removal. of suspended. solids, 
grease, &c,, from their trade refuse before discharging it 
into the sewer?—Yes. They are prepared to construct 
catch pits and settling tanks when called upon to do so, 
and this may be made in every case a condition before 
admission of their effluents is allowed into the sewers. 


14370. Should there be some tribunal ‘other thah the 
ordinary Court of* Law such, é.g., aS a central Govern- 
ment Rivers Board, to whom appeal could be made when 
a local authority refuse to allow trade refuse to'go into 
the sewers !—A central Government’ Rivers Board, com- 
posed of experts in this very difficult matter, would be 
preferable to any existing jurisdiction, provided, however, 
that it acts promptly and without heavy’ ¢dsts ‘to the 
parties. 


14371. Should the manufacturers be required to pay 
a special rate or charge in those cases where they are 
allowed to connect with the’ sewers. If so, how would 
you suggest that the amount should be determined ?— 
Manufacturers, being ratepayers, should not be asked to 
pay a special rate. Such a thing would be very inju- 
rious to the trade of the country. By having to construct 
catch pits, settling tanks, and using in some cases neutra- 
lising materials, they are already put to some consider- 
able expense. 


14372. What. are the reasons generally advanced by 
loca] authoritles refusiuy to allow trade refuse to go into 
the sewers?—Manchester has not to my. knowledge 
refused trade refuse to go into the sewers, if manufac- 
turers have signed our regulations and comply with them. 
I am not able to say what other authorities object to in 


the admission of trade refuse. 


14373. What would be the effect upon the flow of the 
water in the streams in those cases in which the manu- 
facturer uses the water from the stream in. his manufae- 
tory if the trade \vetuse were delivered’ into the public 
sewers ?—The flow.of the water in the streain in cases in 
which the manufacturer: uses such water and. does not. 
return it to the stream would be less, -and ‘in case of a 
stream with small flow, or during dry weather, it might 
have a serious effect on the state of such Stream, and in 
the corduct of) the business of the works of the tipa- 
rians, 

14374. In such cases is any alteration in the law 
desirable so as to get over the difficulty of riparian 
rights ?—There seems to be a great difficulty in legisla- 
ting for such a case. 





. Mr. Gitgert Joun. Fowrer.(Snperintendent and Chemist of the Manchester Sewage Works), re-called ; and 
; s { urther Examin ed. 


14375. You admit manufacturing refuse into your 
sewers /—Yes. 

14376. What are the kinds of refuse and what is 
the volume.as compared. with ‘the volume of ordinary 
sewage?-—The following is a careful estimate of the 
character and quantity of the chief trade. effluents in 
Manchester :— ) 


Gallons 

ois ms ‘ per day. 
Brewers, bottlers, mineral water makers, kc. 700,000 
Dyers, bleachers, &e. - ..- .-.;..:.~ -: 600,000 
Tanners, leather-dressers, rc. - - -. 20,000 
‘Oil and grease refiners, candle makers, &e. - . 50,000 
Indiarubber works — . - ay. oc - . 40,000 
Soap, size, &c., works - - . - - - 35,000 
Galvanizers and brass finishers - - - 550,000 
Chemical manufacturers, including sulphate 
--of ammonia works, tar distillers, aniline ; 

works, alkali, &e. - -- notre =. 650,000 
Slaughter-houses (including public abattoirs), 
' tripe dressers - : - : - - , 10,00C 





2,655,000 


an ds 


This may be taken: at 10 
weather flow. , 

A large, proportion of this yolume is made 
comparatively uncontaminated liquids, such 
water and washing-off water. 

Tn our sewers, and not included in the above list, are 
large volumes of hydraulic engine water, water run off 
from the public swimming baths, condensor water, «ec. 


14377,. Do you find that the admixture of trade refuse 
materially increases the difficulty of treating the sewage, 
apart that is, from necessitating an increase in. the size 
of the works, and, if so; from what does this difficulty 
arise, ¢.g., from the condition or kind of the refuse or 
from its volume as compared with the volume of sewage 
proper !~Yes, for the following reason :— 

(4) The large quantity of iron. pickling refuse 

greatly increases the volume of the deposit in the 
- septic tank, and also, the amount of insoluble 
“matter going on to the beds. This is, however, 
rather a matter. affecting the cost of purification 
than the actual chemical changes involved. It 
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should however he mentioned that the chemical © 


treatment to which the bulk of the sewage is at 
present subjected, pending the complete adoption 
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of the bacterial system, is rendered more difficult 
owing to sudden flushes of acid refuse. Constant 
vigilance is necessary on the part of the workmen 
in order to adjust the addition of the lime and 
copperas to the varying character of the sewage. 
In the presence of iron pickle the addition of 
copperas is of course discontinued, and the amount 
of hme added in some cases greatly increased. 


(6) Certain efiluents, ¢.g., naphtha-washings and car- 
bolic acid, ammonia recovery liquor (containing 
sulpho-cyanates) and some dye-waste greatly 
increase the oxygen-absorbing power of the sewage, 
and so increase the difficulty of bringing the 
effluent within the limits fixed by the Mersey and 
Irwell Joint Committee. Itis probable that much 
of the nitrate which would otherwise appear in 
the effluent is used up in oxidising these various 
dissolved impurities. 

(c) Although the amount and character of the trade 
refuse has never been such as to effect complete 
sterilisation of the sewage, experience would show 
that the period of rtpening of both septic tanks 
and bacteria beds is prolonged by the presence of 
trade waste. When the tanks and beds are fully 
ripe the purification is only affected under very 
exceptional circumstances. The following obser- 
vations may be of interest. On December 2nd, 
1899, an accidental discharge of ammonia re- 
covery liquor into the sewer raised the oxygen 
absorption figure of the closed septic tank effluent 
to upwards of 24 grains per gallon; this was 
reduced by the filters dealing with this tank 
effluent to 2°56, and no subsequent ill effects were 
noted. Half acre beds, which after several weeks’ 
working failed to give a non-putrefactive effluent. 
when only filled six times\a week, two hours’ 
contact being allowed, immediately gave non- 
putrefactive effluent when the period of contact 
was increased to 12 hours. With Manchester 
sewage therefore the best method of starting new 
beds appears to be to fill not more than once a 
day, giving at least 12 hours’ contact, this period of 
contact being gradually reduced as the beds 
become more mature. With beds which have been 
in use for several years, the total period of filling, 
stancing full, and emptying need not exceed two 

ours. 


(d) An experiment has been recently made as follows :— 
A sample of sewage was inoculated with septic 
sludge, and a series of bottles filled with the mix- 
ture. Into each bottle was placed a small portion 
of a particular trade effluent, and an. arrangement 
was made for estimating the gas evolved in each 
case, one bottle of the series being left in its 
original state. Inno case was the septic action 
actually stopped, but considerable variation was 
shown in the amounts evolved in each case. A 
similar result was obtained in a series of observa- 
tions made where varying amounts of salt was 
added to the mixture. The rate of evolution of 
gas, however, tended to become more equal, in all 
cases, after the lapse of some days. These experi- 
ments confirm therefore the conclusion of general 
experience, that the effect of trade refuse is to 
increase the period required for the bacterial 
activity to attain its maximum, but is not suffi- 
cient, as a rule, to permanently affect the working 
of the various bacterial processes. 


14378. You appear to be rather in favour of a special 
central body, before whom disputes between manufac- 
turers and the local authorities should come ?— (Ser 
Bosdin Leech.) That is my view, because I think a 
central body would view local questions more 
dispassionately. Ithink they perhaps would not be so 
very hard upon bodies who were doing their very best, 
and there would be no local feeling at all to prevent 
them taking steps against individuals or authorities who 
are not proceeding with their work as they ought to do, 


14379. And you would think or at any rate hope that 
such a body would be able to come to its decisions at 
less cost of time and money than the ordinary Law 
Courts !—I certainly think so. 


14380. (Colonel Harding.) M*. Fowler the effect of 
the interesting evidence you bring before the Commission 
is that the presence of a considerable volume and variety 
of trade effluents in admixture with domestic sewage 
does not prevent the successful treatment of the sewage, 


although it adds greatly to its difficulties (--(Mr. Fowler.) ° 


That is my conclusion. 


‘time to time. 
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14381. And where bacterial processes are Leing used: 
you find that it delays bacterial action, but does not 
absolutely check it ?—Yes. 


14382. And that it takes up oxygen which otherwise 
would be available for oxidising organic matter ?—Un- 
questionably. 


14383. But on the general question I suppese you 
would agree that in a place like Manchester, where you 
have a large variety of trades, it is for the general con- 
venience that they should be received into the sewers. 
and dealt with wholesale at the sewage disposal works, 
rather than that the manufacturer, with all the difficulties 
that would attend his dealing with it in a town, should 
be called upon to treat his effluent himself ’—Speaking 
generally, yes. 


14384, Of course there are specific cases where pro- 
bably you might be disposed to make exceptions t—Yes, 


14385. What has been the effect of the pickle in your 
sewage : has it added much to your difficulty, or has it 
been on the whole useful ?—It has been to some extent 
useful in regard to our chemical treatment, inasmuch as 
of course it acts as a precipitant ; speaking now simply 
from the point of view of chemical precipitation, if we 
could induce the manufacturers to senditdown in a regular 
stream, as I know one of the chief firms in Manchester 
is now endeavouring to do, from the point of view of 
chemical treatment it would not greatly harm us, in fact. 
might even be helpful, but there is no question from the 
point of view of the septic tank, it does interfere 
with us, inasmuch as the sulphide of iron adds to the 
bulk of indestructible sludge, and also passes away on to 
the filter beds, and has to be removed from them from 
It oxidises eventually to oxide of iron. 
fome of that will find its way into the pores of the bed and: 
some of it get removed from the surface from time to 
time, but I certainly should be glad if it were possible 
to keep the ircn out altogether. 1 fear it 1s net possible, 


and of course it does not actually interfere with the pro- — 


cesses, but it does add to the cost and difficulty of 
treatment. 


14386. (Sir Michael Foster.) It is quite serious, you 
think then it makesa serious difficulty ’—Well, I do 
not know that ; I would say it is simply serious as regards 
cost ; as regards the actual purification I do not think 
that it matters very much, in fact, an observation occurs 
to my mind where the sewage was full of iron pickle, and 
a sample was taken for bacteriological examination, and 
there were crowds of bacteria present in the sewage in 
spite of the presence of acid liquor. It isa question, of course 
of more or less, I should imagine. In Manchester we are 
not so badly off as in Wolverhampton, certainly, and 
possibly not so badly off as in Leeds. If the iron pickle 
was more in volume than sewage, then it would be a 
very serious question to deal with. 


14387. (Colonel Harding.) In your case it has not been 
serious /—No. 


14388. It has simply added to the solids which you 
have had to remove from your septic tanks and filters ?— 
That is really the point. 


14389. Then trade refuse, which may be a serious 
difficulty when it comes in rushes during short periods 
of the day, ceases to be a serious difficulty if it is sent 
down spread over the 24 hours pretty equally ’—That is 
SO. 


14390. (Major-General Carey). Does that apply to 
all descriptions of trade refuse?—There are certain 
possible exceptions. I mean to say, if large quantities 
of benzole washings of a very strong description were con- 
stantly sent down, then it does increase the difficulty. The 
beds do not seem to do their work as well. Wehave had 
periods when we have had a great quantity of this kind 
of stuff which certainly to some extent inhibited the 
action, even with old beds that were thoroughly matured. 
It has not stopped it, you understand, but simply as it 
were inhibited the activity to that extent ; but it seems 
to me that it should be possible to treat such an effluent 
at the works in a way to minimise the danger. I cannot 
conceive but what there must be waste going on when 
you have such vast quantities as that. 


14391. (Sir Michael Foster.) But with a certain num 
ber of and probably few exceptions, you are prepared to 
take the trade refuse untreated into your works ?—I 
would not say untreated. Ishould ask the manufacturer 
to keep out as much of their solids as possible because, 
of course, it is all added cost to us at the works to take 
out the solids, which they could easily do themselves. 
Of course this is altogether apart from any question of 
nuisance and danger to health. I am speaking now 


\ 
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simply as regards the treatment. The matter of course 
can be lookea at from another point of view, which 
possibly the Commission will be coming to presently, but 
im my remarks so far I have simply considered the 
treatment of many effluents which would not interfere 
with the treatment because their volume is comparatively 
small, but which have to be kept out of the sewers for 
other reasons. 


14392. (Colonel Harding.) Just one question, Mr. 
Fowler. Yousaid just now, that the manufacturer would 
quite readily settle these solids himself. There are of 
course exceptional cases where, owing to the complete 
absence of spare land, he cannot, it is physically impos- 
sible for him to put down settling tanks. In those cases 
it has been suggested to us—I would rather like your 
opinion upon it—that a Corporation might receive the 
effluent nevertheless, and if put to additional expense, 
owing to the additional quantity of suspended solids 
that they would have to deal with at their works, they 
might lay a special rate or lay a special charge on that 
manufacturer. That is a suggestion that has been 
made to us. Do you think it would be possible to 
estimate the additional cost in such a case at 
the works; would it be possible in any way to 
form an opinion, judging from the average suspended 
solids in the effluent from a particular works, would it 
be possible to estimate the additional cost to the Corpora- 
tion and sc charge it to the manufacturer !—Ol],, I think 
it would be quite possible to make a fairly close estimate. 
I should be sorry for the contingency to arise.. I think it 
is very much better if possible for the stuff to be treated 
at the works, and as regards Manchester I know of very 
very few exceptions where it is not possible ; of course 
it is a question of cost at the end whether special arrange. 
ments of depositing towers and so on might be used 
where there is very little space for large settling tanks. 
There it becomes a question of cost, and possibly the 
manufacturer in such a case mignt be inclined t» pay the 
cost rather than pay a rate to the Corporation, but if it 
should come to the question of assessing the cost of an 
effluent I think it could be done. We know how much 
sludge costs per ton to get rid of and _ so forth,’and we 
could estimate the quantities of tons of liquid sludge that 
these suspended solids would produce, and so on. 


14393. I should like to ask Sir Bosdin Leech one or 
two questions. Sir Bosdin, I see that in Manchester 
your Corporation realise that it is to the advantage of the 
City as a whole that you should give facilities to 
manufacturers by taking their effluent into your sewers 
where it is possible to do so !—(Sir Bosdin Leech.) That 
is so ; we have however regulations and conditions. 


14394. Yes, you make conditions, but speaking 
generally ?—as to the amount of matter in suspension 
and as to the rateable flow. If the conditions are 
complied with we see no objection at all to taking manu- 
facturers’ refuse. 


14395. Under the fulfilment of proper conditions you 
receive trade effluent into your sewers?—Yes. I have 
here a copy of our conditions at the present time. We 
find that the manufacturers and general business firms 
comply with them. 


CITY OF MANCHESTER TRADE REFUSE. 


REGULATIONS FOR ADMISSION OF TRADE REFUSE INTO 
SEWERS. 


1.—All liquid trade refuse from the manufactory 
shall be passed into and through suitable settling tanks to 
be approved by the Corporation the same to be constructed 
and at all times maintained by and at the cost of the 
Owner to the satisfaction of the Corporation. 
2.—By means of the settling tanks and by such other 
means as shall be from time to time approved by the 
Corporation the resulting effluent shall be made :— 
(a) free from solids in suspension beyond 15 grains 
to the gallon 
(6) free from anysubstance matter or thing which shall 
or may (either alone or in combination with 
other matter or liquid, or with the ordinary 
sewage) 
(i.) be injurious to the structure or materials 
of the sewers or works of the Corporation. 
(ii.) be injurious to the sewers or the sewage 
therein 
(iii.) cause or create nuisance either within 
or without the sewers and 
(iv.) be dangerous or injurious to health 
either within or without the sewers 
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(c) free from any substance matter or thing the dis- 
charge of which into the sewers may con- 
travene any public or local Act of Parliament 
or Rule of Law. 


3.—The Owner shall remove as frequently as may be 
necessary from the settling tanks all solid refuse and 
solid matter which may be from time to time deposited 
therein, 


4.—Only the effluent from the settling tanks which 
complies with Regulation-2 shall be discharged into the 
sewers. 


5.—The maximum aggregate daily quantity of effluent 
which may pass from the manufactory into the sewer 
shall be agreed between the Owner and the Corporation 
before any connection with the sewer is made or any 
works for that purpose are commenced. The size and 
capacity of the drain for conveying the effluent from the 
manufactory to the sewer shall be determined by the 
City Surveyor and shall be such as having regard as well 
to the agreed maximum aggregate daily quantity of 
effluent as to the intended inclination of the drain will 
be necessary to secure that only such agreed quantity 
shall and may be conveyed into the sewer at a uniform 
and regular rate of flow throughout the 24 hours of every 
day. 

6.—The Owner shall provide and efficiently maintain 
a reservoir or receptacle at the manufactory sufficient to 
hold at least one half the agreed maximum aggregate 
daily quantity of effluent and shall cause the effluent to 
pass into such reservoir or receptacle and be thence con- 
veyed by the drain into the sewer. 


7.—There shall b2 constructed and maintained by and 
at the cost of the Owner at or near the outlet of the 
drain into the sewer an examination shaft and apparatus 
so designed as to enable the Corporation or their’ officers 
to obtain at pleasure from time to time samples of tne 
effluent discharged into the sewer. 


8.—The works shall be constructed and carried out to 
the satisfaction in all respects of the City Surveyor and 
shall be at all times subject to these Regulations and the 
Acts of Parliament (Public or Local) Byelaws and Regu- 
lations for the time being in force in the City of Manches- 
ter in relation to the subject matter of these Regulations. 
In particular in the works of excavating for and making 
and maintaining the drain or anything therein or con- 
nected therewith the Owner will adopt such measures and 
generally carry out the works in such manner as shall be 
suggested or required by the City Surveyor for ensuring 
the satisfactory execution of the work for effectually 
protecting the sewers drains gas and water pipes wires 
tramlines and apparatus for ensuring perfect stability 
for the surface of the street and for preventing the com- 
plete stoppage of the traffic thereon provided that the 
fact of the City Surveyor giving or failing to give any 
instructions or directions respecting the works shall not 
relieve or exonerate the Owner from any obligations or 
liability imposed upon him by these regulations or at 
law. 


9.—Any work of removing the pavement and flagging 
of the street and of restoring and making good the same 
shall be done by the Corporation at the expense of the 
Owner and the Owner shall pay any such expen-e to the 
Corporation on demand. 


10.—The owner shall permit the City Surveyor or any 
other duly authorised officer of the Corporaticn to enter 
the manufactory from time to time and to inspect the 
condition thereof. 


11.—If at any time the works provided for by these 
regulations or any of them or anything therein respec- 


tively shall in the opinion of the Corporation or the 


City Surveyor be ina dilipidated unsafe inefficient or 
unsatisfactory condition or if the same shall not be kept. 
and maintained in proper working order or shall not be 
duly and properly fulfilling these regulations in all re- 
spects or if proper arrangements for removing the solids 
from the trade refuse are not in regular and constant 
operation it shall be lawful for but not obligatory on 
the Corporation inaddition and without prejudicetotheir 
other remedies by statute or contract at the risk and 
cost of the Owner (after first giving to the Owner one 
week’s notice in this behalf) either to repair reinstate or 
complete the same or to remove and disconnect the 
drain from the sewer as the Corporation in their abso- 
lute discretion may think fit and to enter upon the pro- 
perty of the Owner for the purpose of executing the ne- 
cessary works in that behalf. The Owner shall nay to the 
Corporation on demand the ccs vo be incurred by the 
Corporation in any such work of repair reinstatement 
completion or disconnection such cost to be from time to 
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time ascertained and certified by the City Surveyor 
whose decision shall be final and binding on all parties. 

12.--Any costs.and expenses whieh may. be incurred 
by the Corporation and which,.under these regulations 
shall be repayable to.them by the Owner shall include 
five pounds per.centum for superintendence and _ shall 
carry interest at four pounds per centum, per annum 
from and after the expiration of one calendar month 
after service upon the Owner of a demand for payment 
of such costs and expenses, 

13.—The arrangements contemplated by these regula- 
lations do not extend to the reception into the sewers of 
surface and storm water or of water which has been 
taken or diverted from a river stream or canal. 


14.—The Owner shall enter into an agreement to be: 


prepared by the Town Clerk for securing the due ob- 
servance of these regulations. 
_15.—In these regulations the following words have the. 
meanings here assigned to them:— 
“ Owner” means and ineludes the owner and oceupier 
for the time being of the manufactory. 


“Manutactory ” includes any works manufactory or 
premises in the City of Manchester in which liquid trade 
refuse is produced. 


“ City Surveyor ” means the City Surveyor for the 
time being of the City of Manchester. 


and words in the singular number include the plural 
and words is the masculine gender include the feminine, 


To THE CoRPORATION OF THE Crty oF MANCHESTER. 


L apply for your permission to make a connection 


trom my works sitwate 


with the sewer in vache dokes Ns Dlai7io8 Me 

Street, in the City of Munchester, for the purpose o 

carrying the liquid from such works into such sewer: 
The trade or process carried on at such works is that 








The maximum daily volume. of liquids issuing from 
such works rs about gallons. 


In the event of my application being complied with, 
LT undertake that the foregoing Regulations shall at all 
tumes be duly observed by the owner and occupier for the 


time being of the said works. 





The owner and occupier of the works are prepared to 
enter into an agreement for that purpose, to be prepared 
by the Town Clerk of Manchester. 


The names and addresses of such owner and occupier 


ane 
Owner __ 
Occupier 
SIOWOLUNG . able aie ad 5 oe 
Address —__ ; 
Dates Vek A ADFT PA Ya 


14396, You have had no great difficulty in getting 
people to comply with the conditions that you make ?— 
Practically none. 


14397. And you do not think therefore that additional 
powers are necessary to give local authorities the full 
powers required to make these conditions ?—We did find 
that difficulties arose in consequence of different chemical 
products in the sewer combined giving off gases, and 
last year we applied to Parliament—Dr. Dreyfus. was 
the Chairman of the Committee—and we got powers, and 
with those powers we think we are comparatively safe. 


14398. Your practical experience is that you are 
able to make conditions which render possible the 
acceptance of trade effluents into your sewers and that 
your manufacturers generally are willing to carry out 
these conditions ’—That is so. 


14399. The only difficulty that I think you refer to 
is where the sewer is not large enough to receive the 
volume of trade refuse ?—Where the sewer is not large 
enough or the works are ata distance from the sewer. 
Then, of course, we conceive that we are not bound 
to. take the sewage. 

14400. Well, it has been stlegested to us that in 
these cases the authority ought to make a bigger sewer 4 
what is your view upon that?—I think the whole cost 
should not be cast upon the authority. 


14401. The whole cost ?—-I think not. 








14102. No; but» should. the Obligation, subjects to 


questions of cost being considered ?2—The manufacturer 
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paying the cost, for instance, of taking a sewer from his, 
works to our main sewer ; if he pays the cost there is no, 
objection to our taking his sewage like other sewage. ....,. 


14403. The Commission have met with many cases! 
where there are difficulties between the authority and’ 
the manufacturer. Some authorities will not receive’ 
trade effluents, or they lay down conditions which the 
manufacturers say are unreasonable, and so on, and there 
is a question as to whether the law asit stands at present 
is clear. There seems to be a doubt on the part of some’ 
persons whether an authority is or is not compelled to 
put down a sewer big enough to take trade effluents, and 
a doubt even if the sewer is big enough if the authority 
can be compelled to take trade effluents, and it has been: 
suggested to us that it would be proper to alter the law: 
in this direction, to lay the distmet obligation on. the» 
local authority to receive trade effluents subject, however, 
to their having full. power to lay down the conditions: 
upon which they will receive the trade effluents, Now,’ 
do you think that a modification of the law in the diree=* 
tion of laying.a distinct obligation on the local authority: 
subject to their having power.to make conditions would: 
be advisable ?—Our experience is that the law suftices” 
as it exists at the present, time, but I can conceive: cases” 
where there may be greater difficulty than exists with us” 
where an alteration of the law might be useful. ios 

14404. (Charvman.) Even your own Bill; have you 
legislated for any such questions as Colonel Harding 
has been mentioning We have had no special legis-’ 
lation upon that particular point. © - gy! 


14405, What was the particular object of your Bill ?—* 
The object of the Bill was to deal with matter passing” 
into our sewers generating gases which caused: the: 
death of some of the men going into the sewer, and it 
was to provide against the recurrence of such accidents’ 
that we went to Parliament. On that point I think Dr. 
Dreyfus ean better speak, because he was Chairman of- 
the Committee. 


14406. Perhaps you would kindly tell us the special 
object of the Bill?—(Dr. Dreyfus.) The special object 
was to prevent the putting into our sewers all liquids 
which might generate in conjunction with what there’, 
might be in the sewer gases which might be injuriors to 
the health of the workmen of the Corporation who have 
to go into the sewers for the. purpose of cleaning: the’ 
sewers, or gases which might be injurious to the health 
of the people whose houses are along the line’ of such- 
sewers. We had some accidents in our sewers some’ 
years ago. by which two or three workmen were killed” 
owing to some sulphuretted hydrogen having been 
generated. How it was generated was not. sufficently 
investigated at the time. No doubt it was due to some. 
acid getting into the sewers and some sulphides’ which ~ 
were in the sewers getting. into the. contact with. 
acid. 4504 
14407. (Colonel. Harding.) Have you met. any difficulty 
with the effluents which were. clear when they went into. 
the. sewer but..which caused precipitation by..mixture + 
with other matters in the sewers and so interfered. with - 
the flow in the sewers?—I do not think we have met - 
with any serious difficulty from that source. 


14408. But probably you can conceive of cases where 
an effluent might come into a sewer and be free from 
suspended solids but be the cause of very serious preci- 
pitation in the sewers and soon?—No doubt such a 
thing is possible, but upto the present time I do not think 


it has caused any. serious,block in any of the sewers of « 
bi nya oad 


the Corporation of Manchester. (ot) aa 
14409. Then you clearly are of 6 inion that a local’ 

authority ought to have power to deal with all the special - 

circumstances as they arise ?—Certainly. . aig 


14410, And to make conditions ; for instance, the lay- 
ing down of a rule ‘that suspended solids when taken 
out would not in all cases be sufficient; it might be 
required in certain cases to do something more to meet it; 
the local authority ought to have ample powers to con- 
sider all these special circumstances and to lay down the 
conditions which it thinks to be necessary !—Certainly. 


14411. Now, in the event of difficulty arising 
between a manufacturer and a local authority, do you 
agree with Sir Bosdin that the existing Courts are 
ample to deal with the cases, or do you think it would 
be batter to have some special body ?—I would prefer to 


- see a special Rivers Board or a special Court instituted 
. to deal with such cases. 10M 


14412. Would you as a Court of]First eppeal have con- 
fidence in-your local Rivers Board?—Well, we have not 


z 
$ 
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any jurisdiction 
Police ‘Court. 


14413. Suppose. for instance there is a difficulty 
arises between the local authority and a manu 
facturer as to conditions being reasonable, do you. think 
that an appeal to the decision of the Mersey and Irwell 
Rivers Board would be received with confidence by both 
postice {—At the present'time, certainly.” I have never 

eard any complaints made against any decision of the 
Mersey and Irwell Rivers Board. 


14414. Do you think that would be a suitable body to 
appeal to !—Certainly. 


14415, If it were considered necessary to havea further 
appeal from them, I rather gathered from what you 
said that-you thought a Central Rivers’ Board such as 
was rather suggested in the first report of this Commission 
would meet with your approval ?—-I just want to make 
myself quite clear.’ The ‘Mersey and Irwell Joint Com- 
mittee at the present time do not take any objection 
themselves, but they take offenders before a Court of 
Summary Jurisdiction. They themselves do not adjudicate 
but they take the offenders or whom they think offenders 
before'a Court. © 

14416. No, but in cases of difficulty do. you think that 
the Rivers Board would be a body which would com- 
mand confidence if it were given powers of adjudicating 
in these cases /—I do not know whether the Mersey and 
Irwell Joint Board, or any other authority of that kind, 
have a sufficiently judicial mind to give a decision that 
would be adhered to by the people. They are after ail 
ordinary people, people that have not had any legal 
training, and I do not know that. their decisions would 
be accepted or would be favoured by the people that they 
are putting into Court. 

-/14417.. Then you: would. prefer a central body ;— 
Certainly, a..central body composed of experts and 
judges. , 


14418. And judges /—And judges. 


14419. Experts and legal’ men !—There are not only 
questions of chemistry, matters that come within the 
province of the chemist and the engineer, but there are 
also legal questions. 


14420. I suppose if you are to have the judges, it 
would be better to adhere to the existing Courts ?—I 
should like to have a Court of Jurisdiction which is 
composed not only of judges but also of experts. 


14421. (Chawrman.) Something like the Railway Com- 
missioners !—Something to that effect. 


14422. (Ser Michael Foster.) By ajudge, do you mean an 
actual judge or do you mean a person possessing the re- 
quisite legal knowledge /—Simply a man of the requisite 
legal knowledge ; that would be quite sufficient without 
his being a judge if you like. 

14423. (Colonel Harding.) Would you see any ob- 
jection to an alteration of the law which while giving 
ample power to a local authority to make conditions or 
to refuse to take an effluent if its volume were unreason- 
ably large, would nevertheless lay upon the authority a 
distinct obligation to receive trade effluent ’—I think local 
authorities ought to receive trade effluents if they are of 
reasonable volume. If they are of an abnormal volume 
from one particular place of business, and preparations 
had. not been made at the time when the local 
authorities laid down their own sewage system, then I 
think there is ‘a difficulty and an extra cost to which the 
Jocal authority ough not:to be subjected. 


144294, Yes, but subject to the consideration of these 
matters do “you see any objection to a distinct 
obligation being laid by law upon the local authority to 
receive trade efHuents. You know that at present under 
the Rivers Pollution’ Prevention Act it does say that 
they shall give facilities ?—Yes. c 

» 14425. Well, it is said to us by some witnesses that that 
is not strong enough, that there ought to be a more dis- 
tinct obligation /—I think we ought to receive all the 
trade effluents of the districts which are existing at the 
present time, but if anyone wants to put up a works of 
very large dimensions, much larger than local authorities 
have provided for in their drainage system, I cannot quite 
see how the local authorities should be put to the expense 
of remaking the drainage system, and increasing the 
volume of their sewers. 


14426. But even if the obligation was distinctly laid 
upon the authority to receive trade effluents: they would 
have, the power in special cases of that kind to say, We 
do not think it is reasonable in this specific case to ask 
us to do it, and then you would have to settle that by 


‘at the present time other than the 
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some power of ih he to. some other Court or some other 
body (—I think they ought to receive the trade effluents. 
in a reasonable way, of their district. ; 


14427-8. Then in short you arein favour of local 
authorities being compelled to take trade effluents subject 
to conditions ?—No ;}certain conditions, certainly. 


14429. Is that your view also Sir Bosdin ?—(Sv7r Bosdin 
Leech.) My view is that as a manufacturer, when: he 
discharges a large quantity of effluent does so for.his own 
profit, though the authority ought to take the material, 
yet there should be an adjudication as to the cost of 
dealing with it. 

14430. Then do you think it is possible to lay a special 
rate I think there are circumstances that would de 
mand this course, either because of the effluent being 
exceedingly costly to deal with, or because of its volume. 
A manufacturer should not get rid of his effluent without 
any cost to himself, and throw the burden of dealing 
with that effluent on the district at large. i 


14431. You think the local authority ought to haye 
the power to say toa manufacturer ‘‘ Yes, we will take 
your effluent subject to your carrying out preliminary 
conditions, and subject to your paying so much for the 
extra expense that we shall be put to in dealing with 
it” ?—That is my view, that they ought to take it, but 
there are other considerations which should be gone inte 
as to the cost of dealing with it. 


14432, Mr, Fowler has told us that h~ thinks it is 
possible to assess that cost ?—That is so. 


14433. (Sir Michael Foster.) It has been represented 
to us, Sir Bosdin, that the feeling is that the law asit at 
present stands is rather in favour of the local. authority 
refusing to take in the trade refuse, and it is recommended 
that certain changes should be made in the law so that 
prima face the local authority should receive the refuse 
subject to the local authority having power to lay down 
certain conditions. I understand that both you and 
Councillor Dreyfus are rather in favour of the law being 
amended in that direction ?—I should like to qualify my 
answer if necessary. In many places the existing sewer 
is not of sufficient size, and therefore I do not think that 
because a man goes and builds a place to suit himself 
where he gets cheap water or cheap labour that the 
whole district should be saddled with the cost of putting 
new sewers down to accommedate that special manufac- 
turer. 


14434. That would be a special case, but it is 
rather with regard to the general aspect of the law. The 
general aspect of the law is now stated to favour the 
local authority in refusing to accept the trade sewage. 
Do you approve of a change in the law which would 
just remove that and say that prima facie, the local 
authority should admit the trade refuse. It is for the 
local authority to show reason why it cannot and to put 
down such conditions!as it may think desirable ?—I 
quite think that they ought to put down conditions 
if they are obliged to take the trade refuse. 


14435. Should there be just such a change: in the law 
as would throw the onus of refusing on to the local 
authority, whereas now the difficulty is in the other 
direction !—In our district we have not experienced any 
necessity of that kind. 


14436. No, but I mean treating the law generally over 
the land; from your experience what do you say,Councillor 
Dreyfus !—(Councillor Dreyfits.) I should say the local 
authorities ought to be compelled to take that trade 
effuent in their midst provided that conditions, safety 
conditions that they lay down, are obeyed by the manu: 
facturer, because after all this country lives on its trade, 
and we must put no. obstacle in the way of competing 
much more with the foreigners than we have already. 


14437. Then you are in favour of the law being 
ous nies in that direction ?’—Very strongly in favour 
of that. é 


14438, (Major-General Carey.) And of the sewers 
being made large enough to take that refuse if neces- 
sary !—Certainly, if necessary. 


14439, (Str Michael Foster.) What powers have you 
taken under your .Act to protect your workmen—what 
steps !—The additional , powers that we have taken are 
simply in our Act of 1902 to prevent the introduction “ of 
any solid matter, suspended matter, mud, chemical or 
manufacturing, or trade or other refuse (inclusive of 
vapours or gaseous matters), or any steam, condensing 
water, heated water, or other liquid (such water or other 
liquid being of a higher temperature than one hundred 
and ten degrees Fahrenheit) into a sewer whether alone 
or in combination with other, matter or liquid, and 
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_ Council, it was held that this 


whether directly or through any drain or channel com- 
municating therewith either does or may cause a 
nuisance.” I shall hand you that in; the whole of our 
powers are stated there. 


EXTRACTS FROM ACTS OF PARLIAMENT. 
THE Pusiic HEALTH Act, 1875. 


21.--The owner or occupier of any premises within the 
district of a local authority shall be entitled to cause his 
drains to empty into the sewers of that authority on con- 
dition of his giving such notice as may be required by 
that authority of his intention so to do, and of complying 
with the regulations of that authority in respect of the 
mode in which the communications between such drains 
and sewers are to be made, and subject to the control of 
any person who may be appointed by that authority to 
superintend the making of such communications. 

Any person causing a drain to empty into a sewer of a 
local authority without complying with the provisions of 
this section shall be hable to a penalty not exceeding 
twenty pounds, and the local authority may close any 
communication between a drain and sewer made in con- 
travention of this section, and may recover in a summary 
manner from the person so offending any expenses 
incurred by them under this section. (a.) 


THE Rivers Pottutrion Prevention Act, 187.. 


7.—Every sanitary or other local authority having 
sewers under their control shall give facilities for enabling 
manufacturers within their district to carry the liquids 
proceeding from their factories or manufacturing pro- 
cesses into such sewers : 


Provided that this section shall not extend to compel 
any sanitary or other local authority to admit into their 
sewers any liquid which would prejudicially affect such 
sewers or the disposal by sale, application to land, or 
otherwise of the sewage matter conveyed along such 
sewers, or which would from its temperature or other- 
wise be injurious in a sanitary point of view : 


Provided also, that no sanitary authority shall be re- 
quired to give such facilities as aforesaid where the 
sewers of such authority are only sufficient for the 
requirements of their district, nor where such facilities 
would interfere with any order of any court of competent 
jurisdiction respecting the sewage of such authority. 


THe Pusric Heatta Acts AMENDMENT Act, 1890 


16.—(1) It shall not be lawful for any person to throw, 
or suffer to be thrown, or to pass into any sewer of a 
local authority or any drain communicating therewith, 
any matter or substance by which the free flow of the 
sewage or surface or storm water may be interfered 
with, or by which any such sewer or drain may be 
Injured. 


(2) Every person offending against this enactment 
shall be liable to a penalty not exceeding ten pounds, 
and to a daily penalty not exceeding twenty shillings, 


_ 17.—(1) Every person who turns or permits to enter 
into any sewer of a local authority or any drain com- 
municating there with— 


(a) Any chemical refuse, or 


(5) Any waste steam, condensing water, heated 
water, or other liquid (such water or other 
liquid being of a higher temperature than 
one hundred and ten degrees of Fahrenheit), 


which, either alone or in combination with the sewage, 
causes a nuisance or is dangerous or injurious to health, 
shall be liable to a penalty not exceeding ten pounds, 


and to a daily penalty not exceeding five pounds. 


(2) The local authority, by any of their officers either 
generally or specially authorised in that behalf in 
writing, may enter any premises for the purpose of ex- 
amining whether the provisions of this section are being 
contravened, and if such entry be refused, any justice on 
complaint on oath by such ofticer, made after reasonable 
notice In writing of such intended complaint has been 
given to the person having custody of the premises, may 
by order under his hand require such person to admit 
the officer into the premises, and if it be found that any 
offence under this section has been or is being committed 
in respect of the premises, the order shall continue in 
force until the offence shall have ceased or the work 


necessary to prevent the recurrence thereof shal] have 
been executed. 





(a) In the case of Peebles v. Oswaldtwistle Urban District 
clause would not authorise 


the passing into the sewers of liquids injurious to health 


[1897] 1 Q. B,, 399. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


(3). A person shall not be liable to a penalty for an 
offence against this section until the local authority have 


given him notice of the provisions of this section, nor for , 


an offence committed before the expiration of seven 
days from the service of such notice, provided that the 
local authority shall not be required to give the same 
person notice more than once. 


THE MANCHESTER CORPORATION (GENERAL |’OWERS) 
Act, 1902. 


21. Where in the opinion of the Corporation the in- 
troduction of any solid matter, suspended matter, mud, 
chemical or manufacturing, or trade or other refuse 
(inclusive of vapours or gaseous matters), or any steam 
condensing water, heated water, or other liquid (such 
water or other liquid being of a higher temperature than 
one hundred and ten degrees Fahrenheit) into a sewer 
whether alone or in combination with other matter or 
liquid and whether directly or through any drain or 
channel communicating therewith either does or may 
cause a nuisance or involve danger to the health of 
persons entering the sewers, or others, or is or may be 
injurious to the structure of materials of the sewers or 
works of the Corporation, the Corporation may by order 
absolutely prohibit from a date to be named in such 
order, not being earlier than fourteen days from the 
service of such order, any such matters or matter being 
caused or permitted to fall, flow, or enter or to be 
carried or washed into any sewer either directly or 
indirectly. 

The Corporation shall cause a copy of any such order 
to be served upon any person who may in their opinion 
be acting in contravention thereof, and if any such 
person dispute the reasonableness of any such order as 
applicable to himself, or any works or premises under 
his control, such person may appeal to a Stipendiary 
Magistrate for the city, who shall appoint a referee to 
determine the reasonableness thereof, and any such 
referee may determine either that the said order ought 
not to be enforced as against the objector or that it 
ought to be enforced either with or without modification 
or conditions, and may by his award determine that the 
person objecting should have reasonable time allowed 
to execute any works or any alterations on his premises 
which may be necessary in order to prevent the intro- 
duction of the matter into a sewer, and the costs of the 
award and determination and the costs of the parties 
thereto shall be in the discretion of the referee. 

Any person who shall fail to comply with the terms 
of any such order after service thereof upon him or in 
the event of an appeal to a referee with the determina- 
tion of the referee shall be liable to a penalty of not 
exceeding twenty pounds for every such default and 
to a daily penalty not exceeding five pounds for every 
day on which the default continues after conviction 
thereof. 

The Corporation shall in their discretion have the 
power of constructing within any manufacturing 
premises at the cost of the Corporation, and without 
any liability on their part for compensation in respect 
thereof, an inspection chamker or chambers accessible 
to the Corporation officials at all times for the purpose 
of ascertaining the nature of the discharge from such 
premises into the sewers of the Corporation, and the 
Corporation or any of their officers specially authorised 
in that behalf in writing may at any time enter any 
such premises for the purpose of examining the nature 
of the said discharge and of taking samples thereof. 

Any person who shall refuse to permit any such officer, 
after production of his authority, to enter into any 
premises, or shall obstruct any such officer in carrying 
out his duties under this section shall be liable to a 
penalty of not exceeding twenty pounds. 

Nothing in this section shall be deemed to take away 
or affect any power of the Corporation to take pro- 
ceedings under any other Act. 


14440. (Chairman.) You considered the question, and 
thought that Section 17 of the Public Health Amendment 
Act of 1890 was not sufficient ?—We thought it was not 
sufficiently clearly defined and we really tried to get this 
point more clearly defined, so that we could get an 
easier conviction if it came into a court. You see we 
are proceeding by making an order, and any man 
against whom we make an erder can then appeal just in 
the same way as the local County Council do. 


_ 14441. (Sor Michael Foster.) The clauses that you 
introduced there are to facilitate you in a court of law ?— 
Yes, to make our position easier against any delinquent. - 

14442. (Sir William Ramsay.) Would you have a 
special court for the purpose, or merely something like the 
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naval court, where there is a nautical assessor acting in 
connection with the judge ?—I should like to have that 
court that I have mentioned, a court composed of an expert 
chemist and an expert engineer, and with a gentleman 
who may have some legal knowledge. T do not know the 
working of the naval courts, so I am not ina position to 
say. 


14443. The working of the naval court is that the ordi- 
nary judge who superintends is assisted by two nautical 
assessors, persons with special knowledge of sh*pping 
law and nautical customs. They advise him. It 
is the only case in which a judge has actually a per- 
manent staff of assessors with special knowledge ’—These 
assessors in that court are exactly like experts that 1 
mean to be in this court. 


14444. Exactly !—Well, I think we would be quite at 
one. 


14445. (Major-General Carey.) Sir Bosdin, have the 
manufacturers whose trade refuse has always been ad- 
mitted into the sewers since they were coupled up with 
your own system been as ready to comply with your 
regulations as those manufacturers who are seeking to 
be admitted for the first time ’—(Si Bosdin Leech.) 
The manufacturers, who I may add had practically 
got the right to go into the old sewers, have been allowed 
to couple up, and they have consented to the local 
conditions existing, that is to say that they could not 
put anything in that helped to damage the structure 
of the sewer, that caused silting of the sewer, or 
send down any material tnat destroyed or affected the 
vegetation in case we wished to deal with the effluent 
sewage at the outlet. They were a small body practi 
cally, the larger body coming in since. The action of 
the joint Rivers Board caused the latter to avoid going 
into the river and come into our sewer, and the new- 
comers of course have been dealt rather more strictly 
he than those who by precedent went into the sewers 

efore. 


14446. There were no conditions made when the trade 
refuse effluent drains were connected up with your 
sewers !—No, except these under the Public Health Act, 
which prohibited matters going into the sewers which 
would be detrimental. 


14447, (Ser William Ramsay.) Mr. Fowler, may I ask 
you a question as regards dye water. I see you say the 
dyers and bleachers turn some 600,000 gallons a day into 
the sewage system. That discolours the water very 
considerably, I suppose ; it discolours the sewage ’—( Mr. 
Fowler.) Yes, in some cases qertain of these dyers treat 
their waste by chemicals and settlement before it comes 
into the sewer, or they mix their various effluents and pass 
them through a tank, whereby a certain amount of de- 
colourization and settlement is effected, and consequently 
a very large bulk of this liquid is not excessively co- 
loured. But there are at the same time large volumes of 
waste dye water which is somewhat highly coloured and 
which cannot be removed by ordinary chemicals, certain 


-. aniline dyes and so on are unaffected by the precipitation 


een but are finally destroyed on going through the 
acteria beds. The final effluent, at any rate from the 
second contact, is always perfectly free. 


14448. Are destroyed ?—Yes. 


14449. (Sir Michael Foster.) With a great deal of 
colour to begin with in the crude sewage !—Yes, there is a 
good deal in the crude sewage; that might be quite 
yellow or pink occasionally, as the case may be, but it 
will come out all right eventually from a second contact, 
not in the first. 


14450. Diminished by the first, I suppose !—Dimi- 
nished by the first, oh, yes. 


14451. (Sir Welliam Ramsay.) Do you insist upon 
the manufacturer taking out grease, that is to say 
cracking their sud, and the bleachers removing their 
dye stuffs as far as possible from their effluents before 
they reach your sewers ?—Yes, we ask them to put down 
settling tanks. Of course the matter is in process of 
going on in Manchester, you see. There are firms I 
have in my mind, for instance, who used to use settling 
tanks when they had to go into the river, and have given 
them up now that they are turning the stuff into the 
sewer, but I have warned them that their turn will come 
and we shall have to deal with them under our regula- 
tions. We have a regulation which says that not more 
than 15 grains per gallon of suspended matter shall be 
allowed in. Taking that as a rough approximation to 
what is.reasonable, we should approach the people who 
turn in large quantities of suspended matter, on the 
ground of their tending to silt up the sewers. You will 


6225 


201 


notice that the words “suspended matter” occur in our 
new powers. I think that’is a new word. There are 
one or two differences of this sort which were meant to 
cope with cases such as these. 


14452. (Sir Michael Foster.) Which clause is that in 
your Act !—It is Clause 21 of the Manchester Corpora- 


. tion (General Powers) Act, 1902. The 15 grains occur 


in our regulations for the admission of trade refuse. 
These regulations are drafted so as to contain the 
requirements of all the various Acts. (Sir Bosdin Leech.) 
You were mentioning about a case of dyers. I can give 
you a concrete case if you like which has been dealt 
with in our immediate neighbourhood :—A manufactur- 
ing firm, to economise cost, determined to bleach and 
dye their old linen and cotton yarn. By damming up 
they utilized the water in an adjacent brook, and then 
turned the effluent into it again lower down ina most 
vile state. This roused the local authorities, and a prose- 
cution was threatened. The manufacturers claimed the 
brook as their natural outlet, and being the only 
large employers of labour threatened to remove their 
business if they were interfered with. Eventually the 
firm sunk a well 300 feet deep and ceased to alter the 
level of the brook, and they put down two tanks filled 
with cinders to be used alternately. On the top of the 
cinders are slates. Each tank holds a week’s effluent. At 
the end of each tank the sludge (about 14 ins. deep) 
from the land not in use is emptied by scoops from off 
the slate bottom. This sludge is allowed to solidify on 
a midden, and containing as it does a large amount 
of saccharine matter from the flax and lime from the 
bleach works, is found to be a most excellent compost, 
and is used in place of stable manure which would cost 
at least 5s. per ton. Since the dispute the district has 
been sewered and the effluent which is coloured but 
contains little matter in suspension, is allowed to enter. 
Both the local authorities and the manufacturers are 
satisfied, and the latter admit that they have gained by 
the changes they have made. 


14453, (Sor William Ramsay.) I would like to ask 
Mr. Fowler’s opinion on another matter which is not 


referred to here. Does Mr. Fowler think it would tbe. 
possible to establish a set of persons similar to the- 
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generally and with trade effluents and indeed with the- 
condition of the rivers?—(Mr. Fowler.) All over the. 


country ¢ 
14454. All over the country?—I should think so. 


Personally, I feel very strongly with our Chairman and_ 


Dr. Dreyfus that some such Board—-Central Board--should 


be established, a Board moreover, I should say, which, 


would not only exercise powers of inspection and of 
control, such as the inspectors under the Alkali Acts 
exercise, but if it were possible should act in some sort 
asan Advisory Board. I had in mind the Massachusetts 
State Board of Health, where authorities or manufae- 
tures have schemes and come before this Board to have 
them. criticised, criticised not simply according as to 
whether they fulfil certain regulations, but criticised as 
to whether they are workable and practicable, and if this 
Board had a number of trained experts upon it, and a 
large staff of inspectors, it seems to me the whole thing 
could be co-ordinated, and a very great reform might 
occur. I notice for instance I am constantly having 
deputations to the Manchester sewage works from small 
authorities who are wrestling with the sewage problem, 
and they see what we are doing and they go back and think 
that they must do something similar, whereas I tell them 
sometimes that they will probably see nothing at Man- 


chester which is any good to them, because their conditions: 


are wholly different, and it is quite impossible for the local 
authorities to possess the necessary breadth of information 
which shall give them the very best scheme for théir 


i 


peculiar conditions, and if, without any very great. 


expense it would be possible for such people to furnish: 
all the local statistics, which their local surveyor could. 


readily do, and submit it to some such Central Board, 
which would he absolutely apart from any local interest 
it seems to me that a very great benefit would accrue, 


14455. (Str Wichael Foster.) Do you mean that the 
local people should state what their wants were, and. 
that the Board should sketch out the way in which they 
should be met !—I do not say necessarily that it should 
sketch out ; they themselves must sketch out, they would: 
have enough capacity to sketch out a scheme, but it 
would be submitted for criticism to the Board. 


14456. Whether it was the best scheme for the. 
locality !—For the locality ; and _in the same way any 
question of dealing with trade effluents as regards their 


Ce 
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entry to the sewer or to the river might be dealt with in 
that way. 


14457. (Sir William Ramsay.) And of course the 


localities to say what the actual conditions were ?—Cer- 
tainly. 
14458. Do you think it would be advisable to make 


this a part of the duty of the Board which works under’ 


the Alkali Act, and to increase the number of Alkali 


Inspectors, and add this to their duties ?—Well, a man ~ 


may know a great deal about alkali works, and know 
very little about sewage. 

14459. But they learn. They begin by knowing very 
little about the trade and they learn?—It is simply a 
‘question whether they would have the time to attend 
‘both to the air and the waters under the earth as well. 

14460. (Sir Michael Foster.) There is quite enough in 
‘Sewage to occupy the whole time of one man ?—It 
‘seems to me so, 

14461. (Sir Walliam Ramsay.) The only thing is that 
.the machinery already exists under the Alkali Act, and 
if the number of Inspectors were increased in order to 
deal with sewage and the sewage problems it might save 
making entirely new machinery ?—Well, of course that 
is a question rather for the Government to consider as 
to the system of working. 


14462 (Mr. Stafford.) Would there be sufficient work 


+for such a Board as that to do ?—Oh, I think so. 


‘14463. Permanentiy ?--I fear permanently because 
‘there are always fresh conditions arising, unfortunately. 

14464. So many things get settled in time by de- 
cisions /—But the processes still go on and you want a staff 


-of inspectors to keep the work in, order, just as you want 


It 


them to keep the alkali works and others in order, 


-geems to me their duties might alter somewhat with 


time ; there might not besomany new cases to adjudi- 
cate upon, but then their duties would be more of 


controlling and seeing that the taw was carried out, I. 


take it. 


. 14465. (Colonel Harding.) Might these duties of con- | 
.trolling, be. beiter carried out by a local body such as 
-your Joint Rivers Board?—Well, if a local body be 
sufficiently strong it may come eventually to a question 
of finance, 


If the Government could be behind it some- 
times it is possible to have a greater staff, for instance, 
of inspectors, and then it is possible that these local 
authorities such as the Mersey and Irwell Board might 
be in touch with the central authority. 


_, 14466. With the central department !—Yes, and work 
in harmony with them so that the machinery would, be 


, simplified. 


- 14467. So that the central body would not have to 


‘keep a large staff of inspectors to supervise the various 


‘works, it would be more a body for final reference /—To 


“Ibe sure, yes. 


14468. (Dr. Burn Russell.) Have you followed up the 


ultimate practical results of any of those deputations 


‘to which you have referred, from small places who report 
to the body they represent ; [ mean do you know as a 
‘matter of fact that the local authorities make very serious 


_-mnistakes {—I do not know that I could offhand think of 
‘any serious mistakes in the actual construction of their 


‘works. I think that possibly in many towns it might be 


“improved. The mistake in general unfortunately is that 


,they build their works and then leave them without 
proper control, and then they go wrong. 


14469. Yes, I suppose that is the universal experience 
.You may make any installation you please, strict super- 
vision is necessary onthe part of some independent 
supervising body ?—And also on the part of the authority 
themselves. I should like to emphasise that very much, 
that there is a great deal of money being spent in capital 
-expenditure, and. there is no really adequate super- 
vision of the works when they are laid down, and so they 


.,do not in some cases succeed as well as they ought to 


do. 


14470. I think in dealing with the case of nuisances 
arising from individual manufacturing processes that 


_ local authorities generally fingl it expedient not to com- 
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mit themselves to any specific method of removing a 
nuisance, but to exercise pressure and to leave the authors 
of the nuisance to take the best advice they can and act 
on their own responsibility. Do you not think that 
something of the same experience would attend the 
action of any body that would relieve the local 
authorities of the responsibility, which ultimately must 
rest upon them, of dealing with their own sewage 
questions ’—I am not quite sure whether I follow. 


14471. I do not know whether you know, but in 
dealing with the action of local authorities for the 
removal of nuisances it is a general principle that their 
officers do not commit themselves to any specific method 
of removing the nuisance, and I should apprehend that 
if a central body relieved the local authority by such an 
advisory function as you suggest, of the responsibilit: 
which must be with them ultimately of dealing wit 
their own sewage questions, the result might be in some 
cases not exactly what was expected ?—Possibly so, but 
I take it that it would not relieve them of the respon- 
sibility of dealing with it. That was not exactly my 
idea, but rather that it would be a useful check upon 
any scheme that was submitted. Of course, vaturally 
at the present time, the Local Government. Board. acts 
to some extent in that way; as a check on schemes 
which are not quite for the best, but of course 
we know that in such cases there are certain regulations 
according to which they act which possibly might with 
xdvantage be made somewhat more elastic so as to deal 
with the particular conditions of each place. 


14472. The Local Government Board of course take 
advantage of applications for loans to go into the merits 
of the question ?-—To be sure, yes. 


14473. I just wish to suggest the one impression on my 
mind that it is best as a rule to leave | cal authorities 
even at the risk of a little foundering to work. out their 
own problems ? a sights wns 

14474. (Sir William Ramsay} I ao not know whether 
Mr. Fowler knows that the Inspectors under the Alkali 
Act give gratuitous information, without accepting any 
responsibility for it, and the terms on which they are with 
the manufacturers are most excellent ?—I believe. so; 
well, somethimg of that sort is what I had inmy mind. It 
has just come into my mind now while speaking that 
there is a very large number of small works hor very small 
districts up and down the country which cannot afford in 
each case skilled advice, and that sa serious problem. I 
believe the Commission are fully aware of the existence of 
many of these small places of just a few hundred inhabi- 
tants and if they could all be centralised under a central 
supervision and samples taken by a central bod 
or whether they might join of course and make such 
a central control office for themselves and this should 
be in touch with this Central Rivers Board, but 
some system of some kind is certainly necessary if 
these works are to go on satisfactorily. . 


14475. (Dr. Burn Russell.) Those small bodies are 
small local authorities ?— Urban District Councils. 


14476. With limited finances, and limited mental area, 
and limited everything !-—And limited everything. 


14477. Not fit to perform the functions of a local 
authority at all in fact ?—Well, I would not say that, not 
at all, the works are all right you see, only it is perfectly 
impossible for instance for a small village to pay a 
guinea a sample to a chemist to. have it analysed or any- 


thing like that. 


14478. (Mr. Stafford.) You want: a central depart- 
ment in fact that will collect information and advise 
small bodies as to how todeal with their particular 


problems ?—I think so, yes, that the information that — 


this central body has shall be at the disposal of anybody 
who needs it. As I say, I have in. mind the Massachu- 
setts State Board of Health. (Ser Bosdin Leech.) Might 
I also point out in going across the water that in Canada 
there is a most useful institution experimenting and 
advising agriculturists throughout the country. 


14479. (Chairman.) What is it named ?—I think it is — 
the Agricultural Bureau. 
14480. (Sir William Ramsay.) There is a number of 


experimental farms ?—Oh, yes. . a 
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MINUTES OF EVIDENCE TAKEN ON THE BIRMINGHAM SHWAGE WORKS AT SALTLEY: wy 


Mr, J. D. Warson, Assoc. MInst., C.E., called; and Examined. 


14481. (Chairman.) What is exactly your title ?—I am 
Engineer and General Manager to the Birmingham Tame 
and Rea District Drainage Board. 

14482. Will you tell us just what is the population for 
which those works provide drainage ?—The population is 
811,000 altogether. Birmingham, which has a. popula- 
tion of—TI will give you the last census figures—522 182. 

14483. That is 1901?—That is 1901. The borough of 
Aston has a population of 77,310; the borough of Smeth- 
wick a population of 54,560; the urban districts of 
Handsworth, 52,921; King’s Norton, 50,000; Erdington, 
16,366; and the Borough of Sutton, Coldfield, 14,264. 
In addition, we have several villages. I reckon the 
population, of the villages altogether will be about 5,000, 
Then the increase of the population.in the. district 
between 1891 and 1901 was equal to 2 per cent. If Tadd 
that percentage we havea population of rather more 
than: 811,000 people. 

14484. (Dr, Russell.) 2 per cent. ?—Yes. 

14485. (Chairman.) What is the normal dry weather 
flow of your sewage as received ‘at the works ?—Here at 
Saltley we receive a flow of about 22,000,000 gallons, but 
between this point and.our works at Tyburn. we receive 
an additional 3,000,000, gallons. , 

14486. Then do I understand that 25,000,000. gallons is 
the normal dry weather flow of sewage as received at 
your works P—Yes, roughly, 25,000,000 gallons. 


14487. And I think at the time of our last visit you 
were treating the whole of your sewage by the system of 
chemical precipitation —That is so. 

14488. Wholly by precipitation by lime ?—By lime. 
We employed about 9 grains per gallon of sewage. 

14489. What changes have taken place since our last 
visit?—Since that time the lime-precipitating process 
has been entirely abandoned, and we now have in use 
septic tanks capable of cohtainjng 7,263,180 gallons of 
sewage, These septic tanks enable us to give the sewage 
_ 4 rest of about eight: hours. 


14490. You used, no doubt, your old settling tanks as 
far as they went ?—Oh, yes. 


14491. And have you constructed others in addition P— 
We have constructed others in addition. 


14492. Then your total capacity is about one-third of 
‘your normal flow?—More, if you take both the septic 
tanks and what we call'the roughing tanks together, 

14493. By roughing tanks you mean grit tanks ?—Grit 
tanks and precipitation tanks. We have the 5 large 
roughing tanks you séé each divided into three bays, and 
capable of containing 5,610,150 gallons. The first day 
of the tank catches the heaviest portion of the solids. 

14494. Road detritus ?—Road detritus and other heavy 
Substances. In'the second bay yow have a considerable 
amount of both organic and inorganic matter, and: in 
the third bay you have slime or sludge. Road detritus, 


6228. 


. 


MT ede Oe 
Pde peer Watson 
ete., contains 60 per cent, water, and sludge 90 per cent. A.M.INST., 


water. 


C.E. 
14495. Then do I understand you are working these'y, Oct. 1902 
roughing tanks in a series of three compartments ?—No::- coe 
All our sewage passes through thebig roughing tanks , 

from the one great outfall sewer. We have four of these; 

working at.one time;.the fifth is generally in process» 

of being emptied, and .from the roughing tanks the» 

water goes to the septic tanks, and.all.the septic tanks 

are working together. 


14496. How do you mean together—do you mean that 
the flow is from one to the other, or that each one is 
working independently ? — Each one is working inde- 
pendently. Te 

14497. (Secrctary.) Working in parallel >—Working in 
parallel, 

14498. (Chairman.). Then what takes place is that you 
first of all pass your sewage through these roughing. or. 
grit tanks, and then it passes through septic tanks 
working independently ?—That is SO, 

14499. And the stay in the septic tanks is, roughly, 
eight hours P—That is so. 


14500-1. Is that sufficient with your sewage to fully: 
develop septic conditions P—It is; it is a sufficient stay... 
I ought to add, that after the sewage passes through 
the septic tanks it enters a large conduit, 8ft. in. 
diameter, which conveys the bulk of the sewage right 
down to the extreme limit of our property, and that con- 
duit is to all intents and purposes a closed septic tank 
so that we have a further septicisation of the sewage. 
after it leaves our works, ae 

14502. But what would be the stay in the conduit; it 
would be very short, would it not ’—About six hours 
perhaps. f 


__ 14503. So much ?—The conduit is capable of: contain-. 
ing more than 6,000,000 gallons of sewage. At the ex- 
treme end, the sewage has therefore undergone: an 
anaerobic action for 14 hours, but at. this end there. 
bs en sae tenes a very short septic treatment 

) S$ Less than an hour in additi 0 t. in: 
Leo - rere tk at ddition to the treatment. in. 


s 


14504. Then before we pass on from the septi : 
ce tanks 
we understand that with septic conditions ~ ae 
possibly get scum; is that so?—We do. Fn 


: wae And you get ample development of gas ?—That 
14506. And how long has this s work 
ystem been at Ik Pt 
I can show you some tanks which have been in peehien 
for 34 years, but generally for two years. a 
14507. Then I take it that in that time th 
to some extent em ntied, have they not?—T 
14508. Never been touched ?—Not at all. 
14509. Then the necés 
arisen ?—It has not yet. 


boa il 
ey have been. : 
hey have not. 


sity for emptying them has not 
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14510, What amount of suspended solids passes off 

with the effluent ?—I will give you that. I have pre- 

pared a statement that will let you see that exactly, 
BrrmincHamM TAME AND Rea District DRaINacE 








Boarp. 

Cra Annual deposit of 
rains cube yds. of sludge 
ites ~ containing 90% of 

aaa water. 

Suspended matter in crude 
sewage - - - - 473 - - 300,700 
Suspended matter in septic 
tank effluent as it leaves 
the tanks - - el fa bc - 108,700 
302 -  - 192,000 
Of this quantity of sus- 
pended matter (30°2) 
there is pumped and 
lifted from the roughing 
tanks by steam grab - 240 - 152,000 
The balance equals amount 
of liquefaction taking 
place in the septic tanks 62 - 40,000 





14511. It will be interesting if you have the average 
analyses of the crude sewage as it leaves you?—lI can let 
you have that too. 

14512. Give us an average analysis ?—Yes. 

14513. Is this a paper which you can hand in?—I cam 
The suspended matter in the crude sewage is equal te 
47-3 grains per gallon. The suspended matter in the 
septic effluent is equal to 17-1 grains per gallon. The 
total amount of suspended matter pumped out of the 
precipitation and grit tanks and disposed of is 24-0 
grains per gallon. That left 6°2 grains per gallon solid 
matter disposed of by septic action. 


14514. Disposed of ?—Liquified or converted into gas. 


14515. Would you mind giving those last figures again ? 
You said the difference between them was 30. From 
that point, please?—Yes, the difference between 47°3 


crude sewage and 17°1 septic effluent is 30 grains per 


gallon got rid of in the precipitation and septic tank. 
14516. That is deposited in the roughing tanks ?— 
Roughing tanks plus septic tanks. 
14517. Then what passes forward to the septic tanks 
proper P—6:2. 
14518. Grains P—Grains per gallon, 
_14519. You were telling us that was disposed of ?— 
Yes, in the sense of being converted into water or gas. 


14520. It would be the difference between 24 and 6. 
In the septic tank you get rid of 17 ?Seventeen passes 


-away with the septic effluent. 


14521. So that all that is left in the septic tank is 
60 7_Yes. 

14522. Your last remark does not make it quite clear, 
does it? 6 grains is left in the septic tank ?—Yes. 

14523. And that has been going on for over three 
years ?—But I do not want you to understand that is 
left in the septic tank. 

14524. Has been left behind in the septic tank; it 
has really been left behind ?—Yes, I understand. 

14525. That has been going on for over three years? 
—Yes ; that is so. 

14526. And you have not as yet found any necessity 
to clear the tanks of accumulated sewage ?—No. 

14527. Do you foresee from the amount of sludge now 


in the tanks that it will at an early date be necessary 
to remove any ?/—No. 


14528. Do I gather, then, that you think the 6 grains 
.per gallon, which is left in the septic tank, is in effect 


-dissolved ?—That is so. 


14529. The whole of it?—The whole of it. 


14530. What is the amovit of sludge in the tanks 
now? You have some, I suppose, now ?—Practically 
nothing at all. We have not more than an inch of 
slimy stuff at the bottom. That is mostly, I should 
think, ferrus-sulphide, or something of that sors. 

14531. We will go back for a moment to the roughing 
tanks. The great bulk of your suspended solids is 
avidently disposed of by the roughing tanks ?—That 
AS S¢ 

14552 Those are frequently emptied ?—Yes. 
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14553. Can you give us any idea of the amount of 
sludge produced by day ?—About 400 tons per day. 


14554. That would be a great deal less, would it not, 
than in the old days ot chemical precipitation ?— 
About a half. 


14535. And how do you deal with the sludge?— 
Formerly we lifted it by means of dredger buckets, and 
sent it down in wooden shoots or troughs to the land 
in the immediate neighbourhood of the precipitating 
tanks, where it was spread over the fields in great 
lagoons, and afterwards dug in by hand ; now we send 
it down by means of compressed air in a Qin. main 
33 miles in length. That main is fitted with special 
branches at every 200 yards, to which we attach, where 
required, a portable pipe, a,steel pipe; the sludge is 
then conveyed on to the land wherever we find it most 
convenient. 

14536. Pretty much as we saw it dug in when we were 
here before ?—No, sir, in quite a different way. At 
that time they had acres of lagoons. We would have 
sometimes many acres of sludge lying exposed on the 
surface. Now it is difficult to see the sludge at all. 
The sludge is there, nevertheless, but it is put in the 
form of long trenches lying parallel to each other, so 
that unless you stand looking at the end of the trenches 
you cannot see the sludge in them. We cover the 
sludge by sprinkling earth on the top through an 
ordinary screen. The earth is thrown right over, and 
the sludge is buried in that way. During hot weather 
we can do that within a day—in two days at the very 
most. In weather like this we would not do it within 
a week, sometimes longer. Sometimes when the earth 
is very wet it is very difficult to get earth on to it, 
and we find the better way is to leave the sludge per- 
fectly undisturbed. 


14537. Does ordinary putrefaction arise in those cases 
where it has to be left some time in the trenches ?—IL 
may say it does at times. 

14538. Does any nuisance arise /—No, I think not. 

14539. Not appreciably ?—Not appreciably. You will 
see it to-day, perhaps, in its very worst state—in its 
very worst state—because we have had wet weather for 
a considerable time. The land has not been allowed 
to dry; we are also on perfectly fresh ground that 
has never been sludged before, and it is of a wet, marly 
nature ; so that at present we are in considerable diffi- 
culty. I shall be able to show you how we proceed, 
and how we have been going on for some time. 


14540. Then we are to take it that here in Bir- 
mingham considerable advantage has been found from 
the abandonment of the chemical process previously 
used for precipitation ?—I think there can be no doubt 
about that. 


14541. You now have unassisted precipitation of the 
part of the sewage which goes forward into the septic 
tanks, and is there decomposed, and that decomposition 
goes to some extent towards reducing the total volume 
of the sludge ?—That is so. 

14542. Then the effluent from those septic tanks con- 
tains still a considerable amount of suspended so.ids ?— 
Yes. 

14543. Probably in a finely divided form ?—In a finely 
divided form. 

14544. How does that differ from what you used to 
deal with, from your chemical precipitation? Probably 
with your chemical precipitation you had more thorough 
settlement, and less solids in the effluent ?—We had ; 
that is precisely the condition. 

14545. To what extent ?—When we limed the sewage, 
the average analysis was as follows: Dissolved solids, 
138°0. I had better give it to you after it has passed 
the septic tanks. 

14546. As you take it away to put on the land. The 
especial point I wanted was, how much suspended solids 
did it contain ?—16°d. 

14547. So much as 16°3?—Yes. 

14548. Then the difference between that and what you 
are now turning out from your septic tanks is quite 
small, because now you have 17 grains per gallon, and 
this is 16°3 parts in 100,000?—When I said just now 
16°3, I meant parts per 1,000. 

14549. The 17 grains was per gallon ?—Yes. 

14550. Then it would contain %—About 24:5. I 
give it here as 24-5 parts per 100,000. 

14551. So that to compare the two, one must compare 
16 with 25?—One must compare 16 with 25. 
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14552. Of course, in this respect the effluent is more 
jifficult > deal with than was the effluent from chemical 
precipitation ?—Well, I do not find it so, I thought 
when I first tried it there might be a very considerable 
amount of difficulty in the way, and I was afraid to put 
so much suspended matter into our main conduit, know- 
ing that it would be a serious matter to clean an @ft. 
diam. sewer which is in constant use, but instead of that 
being the case I have found that there is no silting ; 
indeed, I have reason to believe that the conversion of 
the sewer into a septic tank, so to speak, has been the 
means of getting rid of a certain amount of existing 
sludge. 


14555. The sewer, I suppose, is the conduit you 
alluded to before?—Yes. I now have less, and I attri- 
bute that to the septic action which is constantly going 
on, 


14554. Do I understand that you have less going out 
of the conduit than goes into the conduit?—No. We 
have three big sewers going into the conduit. One 
brings down upwards of 2,000,000 gallons a day ; another 
brings down about three-quarters of a million, and in 
addition there are one or two small sewers. We have no 
precipitation tanks in connection with them, and the 
sawage and the silt and everything goes right into the 
big conduit, and opposite each junction there has been 
for years a deposit, which has to be removed by manual 
labour. Since I abandoned the use of lime I have had 
an actual reduction in the quantity of sludge deposited 
at those junctions, 


14555. And that you attribute to the septic action in 
the conduit ?—That I attribute to the septic action in 
the conduit. 


14556. Then we may take it generally that you have 
not found effluent from the septic tanks more difficult 
to deal with by your further processes than you did 
formerly the chemical precipitation effluent ?—That is so. 


14557. Before we ask you about further treatment, let 
me ask what trade effluents go into your sewers. I sup- 
pose in Birmingham you have a great variety of trades, 
and that a great many manufacturers are connected up 
to the sewers?—That is so. I have here a statement 
which shows that into our Rea main sewer we have 800 
carboys of hydrochloric acid discharged from galvanising 
works, 108 carboys from steel tube and wire works, 128 
carboys from rolling mills, 124 carboys from brass 
foundries, and that gives a total in the Rea main of 
1,160 carboys. 


14558. The answer I was endeavouring to get from 
you was one of a more general character. We may take 
it, may we not, that trade effluents of various kinds come 
into your sewer, and represent a very considerable 
volume of what you have to deal with ’—Yes, that is so. 


14559. Can you give us roughly the proportion be- 
tween trade effluents and domestic sewage—quite 
roughly P—Somewhere between a quarter and a third, I 
should say, of the whole. 


14560. Is it from a great variety of manufactures, 
or is there a preponderance of any one effluent 7—A 
great variety, but chiefly connected with the metal 
trades. 

14561. Is there much 
your former answer 


14562. Do you find the presence of these salts of iron 
add to your difficulties, or are they helpful P—They 
are helpful rather, but if I had to treat each sewer by 
itself I should find that they would be very far from 
helpful, because in the Hockley main we occasionally 
have an enormous quantity of acids in proportion to the 
quantity of sewage. The sewage from the Handsworth 
and Aston sewer, on the other hand, is distinctly alka- 
line, and the same may be said of the other sewers in a 
less degree. As all the sewers enter the one outfall 
which feeds the roughing tanks, the acid sewage is com- 
pletely neutralised by mixing with the alkaline sewages. 


14563. ‘Then there is no one trade effluent which is a 
serious trouble to youP—No, There have been cases 
where whole fields have been/destroyed with salts of iron 
in a night, but I have adopted the method of asking all 
the owners of works discharging acids into sewers to put 
in intermediate tanks, and to lay from those tanks a 
very small pipe into the sewers, so that we have a quiet 
and regular flow—a constant flow, I may say, of acid 
sewage into the sewers instead of intermittent discharges 
of considerable volume. 


pickle or acid? I gather from 
that there is?—Yes, there is. 
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14564. That has largely reduced your difficulties }—~ 
That has very largely reduced our difficulties. 


14565. You think that is generally advisable to, be 
done ?—Yes, | 


14566. Then with regard to the presence of trade 
effluents there is no other point you wish especially to. 
call our attention to as being a special difficulty in your 
way ?—No, 


14567. (General Carey.) In that way the volume is 
regulated ?—Yes. 
14568. What further treatment do you subject the 


effluent from your septic tanks to ?—We treat it on the 
land. 


14569. How much land have you available for the 
purpose ?—About 1,800 acres. _ Altogether our property 
extends to 2,830 acres at present. We have 33 acres 
being used for the disposal of sludge, and we have 950: 
acres being used as intermittent downward filtration 
beds; 851 acres are used as broad irrigation. We have 
764 acres of land which is not being irrigated, and we- 
have in roads, buildings, rivers, tanks, ete., an acreage 
of 229. I have not given you the odd figures, but alto- 
gether it makes up the 2,830 acres. 


14570. Is this 764 acres capable of being irrigated > 
—No ; not very well. They are on high ground to start, 
with, and the ground is very far from being suitable. It. 
is very close stiff marl. 

14571. (Colonel Harding.) Can you tell us what is the 
effective amount of land which you actually have avail- 
able for treating your septic effluent now ?—1,836 acres. 
it would work out to. 


14572. You are actually using that now for the treat- 
ment of your septic effluent ?—Yes, that is so. 

14573. And you are doing that partly by inter-— 
mittent downward filtration, and partly by broad irri- 
gation ?—Exactly. : 

14574. Explain to us what you mean exactly by broad 


irrigation in this case ?—Land which is cropped or land 
which is pasture. 


14575. Do you flood a certain portion of it and then 
leave the land free from sewage for a considerable 
period ?—We select certain portions for irrigation, and 
then leave the land to rest for a day or two, and then 
flood again, and so on. 


14576. But in the case of intermittent filtration you 
probably do not attempt to raise crops?—We do not 
attempt to raise crops at all on land reserved for this 
purpose until it has become sick, then it is cropped for a 
season, ; 

14577. The land is used as a filter ?—That is so. 


14578. In a way quite analogous to the contact beds, 
I suppose ?—Precisely. 

14579. Is the land at your disposal sufficient for the 
purpose now and likely to be sufficient for some time to 
come ?—It is not. Our increase of population is so great 
that we would require to buy and to lay out more than 
an acre per week to keep pace withthe increase. 


145¢0. What is being proposed then to meet the diffi- 
culties of the future ?—I have already prepared plans 
of four or five acres of percolating beds. 


14581. These works are not yet settled upon ?—They 
have been sanctioned by my Board, but they have not 
yet been approved by the Local Government Board. 


14582. It is still in the form of a project ?—Yes. 


14583. What depth' of material do you propose to use 
in these beds ?—5ft. a 


14584. What method of distribution?—The method 3 
of distribution will be somewhat akin to the method — 
adopted at Salford. I do not propose to follow the 
Salford méthod altogether. It will be rather different 
from anything which, I think, is at present in existence. 
We have a long conduit leading from, here to Curd- 
worth, about five miles in length. At the end of that 
conduit I propose to put down a series of Dortmund 
tanks, with the view of arresting the humus in the 
septic sewage. The supernatant water I propose to lead 
on to three acres of what I call primary beds, and the 
filtrate from these three acres I propose to lead on to 
two acres of practically similar beds at a lower level. By 
following that method I shall not be obliged to pump 
water at all; the water will flow from our septic tanks 
here right down the great conduit, and as that. conduit 
has a gradient of only 2ft. to the mile, while the river 
has a fall of about 40ft. in five miles, I am gaining by 
every foot I go down the valley, so that when 1 come to 


MINUTES OF EVIDENCE. 


the site of the proposed bacteria beds, which I shall show 
you to-day, I shall have rather more than 30ft. of head 
between the top water level in the Dortmund tanks and 
the bottom of the secondary beds. 


14585. It is not necessary, I think, that we should 
pursue this. We are interested to know that you are 
propcsing modifications, but for the present it suffices 
to know that your object is to prevent more septic 
effluent going on the land than a certain quantity. Can 
you give us an idea what that certain quantity is that 
you find practicable to be dealt with ?—I will put it to 
you in this way: on each acre of land which we have 
available for the purpose of irrigation, whether by 
broad irrigation or downward intermittent filtration, 
we are putting sewage from a population of 460 persons. 

14586. What does that come to in gallons?—In 
gallons that would be about 15,000 gallons an acre. 


14587. Then you fine it practicable to deal with 
septic tank effluent on your kind of land to the extent 


_ of 15,000 gallons per acre ?—I do. 


14588. But you think it inadvisable to go beyond 
that ?—I think I am going too far now. 

14589. From your experience, how far do you think it 
is safe to go ?—Not more than 300 people to the acre. 

14590. That would be 12,000 gallons?—Rather less, 
10,000 gallons per acre. 

14591. About 12,000 gallons per acre ?—Rather less 
than that. 

14592. What is the nature of your land; is it open 
gravel?—It is very varied. We have all kinds of land 
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really. We have close stiff clay, we have marl, we have 
gravelly material, we have gravel, we have a very little 
sand, and I am sorry to say we have a good bit of peat. 


14593. I think the only other question it is necessary 
to ask you at this stage, Mr. Watson, is what kind of 
result do you find from septic processes followed by 
treatment on land?—We obtain purification equal to 
about 90 per cent. 

14594. Are you troubled now, as I think you were 
when we visited your works before, with the presence of 
sewage fungus in the drains ?—Yes, more or less. 


14595. Is the quantity of it very large ?—It is not. 


14596. Have you any complaints in regard to that? 
—No, not at all. That fungus, I take it, is absolutely 
harmless, but for the sake of appearance we eliminaite it 
from the effluent before it is discharged into the rivers. 

14597. I think it was suggested to us when we were 
here before that there was a great deal of detritus from 
this fungus which passed away with the effluent, and 
which afterwards putrefied ?—I do not know positively 
what it was at that time, but it is not so now. 

14598. Now you get a result which is fairly limpid, is 
it ?—Yes. 

14599. And which gives you chemically a purifica- 
tion of 90 per cent. on the original sewage ?—90 per 
cent. on the original sewage. 


14600. What amount of purification do you obtain 
by. the septic tank? In other words, how does the 
septic tank effluent compare with the crude sewage ?— 
There is a table showing that. 
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14601. Will you be good enough to put this ini 
(The table was handed in.) 

Can you give us the figures with regard to the albu- 

minoid ammonia and oxygen absorbed?—Yes; our 

oxygen absorbed varies a good deal, but I am rather 

surprised to find that, taking the average, it is as low 
as it appears here. The average is 15°32. 


14602. Is that per 100,000?—Per 100,000. My 
chemist gives me a return every week. Last week it 
was as hign as 30, and in one case rather more, 31°79. 


14603. But give us an average?—The average of the 
whole year is 15°32. 


14604. Then give us a similar average for the septic 
tanks ?—The average from the septic tank is 10°77. 


14605. That is only a reduction of about 30 per cent ? 
—Yes ; just about that. 

14606. And what is the final figure in the filtrate as 
it passes to the stream?—1°33 at Castle Bromwich, 
1'48 at Plant’s Brook, and the others are about 1°91. 


14607. The first two you mention would come just 
within the provisional standard of the Mersey and 
Irwell Board ?—Yes. 

14608. But the last one would not ?—The last would 
not. They are from recently drained land which has 
mot yet ‘been properly seeded with the nitrifying 
organism. 

14609. Had you better results when less quantity was 
put on to the land?—Oh, very much. 

14610. You have constant analyses made of the 
effluents P—Yes, each week. 


14611. You have a resident chemist.?—Yes. 

14612. What. is his name ?—O‘Shaughnessey. 

14615. He is employed entirely on the work ?—En- 
tirely on the work. 

14614. So that you have regular and careful records ? 
—Every day, every week. 

14615. You will be good enough to put those in ?— 

es. 

(General Carey.) What proportion of the septic 
effluent comes from the filters that have been con- 
structed ? 

14616. (Colonel Harding.) Have you any filters now 
at work ?—Yes, two. 

14617. Are they contact filters ?—They are continuous 
percolation, beds. 

14618. What is the extent ?—A 


each. 


14619. What is the volume that passes through them ? 
—About half a million gallons. 


quarter of an acre 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


14620. I think what the General wanted to know was 
what was the total volume ?—Half a million a day. 

14621. With that exception, everything is going on to 
the land #~Yes. ‘ 


14622. (General Carey.) This effluent from the filter is 
going into the stream direct P—Into the stream direct. 


14623. (Secretary.) Is it a good effluent?—They are 
only just started. 

14624. (Chairman.) How long has it been at work ?— 
The nearest one has now been at work about ten hours. 

14625. So it is impossible, of course, to gauge >—Yes ; 
the other one has been at work about three weeks 
perhaps. ¢ 

14626. Can you give us any idea of the cost at which 
you obtain the results of your sewage purification, in- 
cluding interest on capital outlay and after crediting the 
farm account. What is the nett cost of your sewage 
works to the area in question ?—£75,067. That is, for 
the current year. ; 


14627. And that represents a cost per head ‘of how 
much ?—About 1s. 9d. 


14628. What does a ld. rate produce from that area? 
—About £15,000. 

14629. So that this nett cost represents 5d. in the 
pound ?—Yes. 


14630. (Mr. Stafford.) Did you say you were going to 
acquire further land?—Not at present. In the mean- 
time, I have got authority to prepare plans for five acres 
of percolation beds, which will take the place of addi- 
tional land. Did I give you earlier in the day the in- 
crease of our population ? 

14631. (Chairmzn.) Yes, you did. Let me ask you 


with regard to the percolation beds which you have 


actually at work, what is their diameter P—120ft. 


14632. And what systems of distribution have you ?— 
In one case we have a three armed distributor on the 
Barker’s Mill principle. This distributor was made by 
Adams, of York ; and the other is a patent of Mr. Scott 
Moncrieff, made by Manlove, Alliott and Co., of Not- 
tingham. It is a trough arm carried round on a sta- 
tionary circular rail, and actuated by means of an oii 
engine. 

14633. (Mr. Stafford.) The original cost was £800, 
you say?—The cost of it, including the rail, was up- 
wards of £800. 

wea (General Carey.) Did you pay for the patent? 
—No. 

14635. (Chairman.) How many people are employed 
altogether in connection with the sewage works ?— 
Generally between 300 and 400. In the busy seasons 
that number will be increased by 100 people more. 


The Commissioners proceeded to view the sewage vorks. 
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MINUTES OF/EVIDENCE TAKEN AT THE SHEFFIELD SEWAGE WORKS. 


4% 
Mr. Cuanizs F, Wrxg, City Surveyor, and Engineer of the Sheffield Sewage Works, called ; and Examined. 


(Chairman.) Will you state very briefly what is being 
done at the Sheffield Sewage Works? 


(Witness.) I have here a report, which was made to 
the Highway Committee in connection with the disposal 
of the sewage, which I will send to the Commission. 
Tt contains a brief history of these works. The land in 


use comprises about 23 acres. The works were started 
in 1886, and the lime process was adopted, 50 tanks — 
being used. 
14636. In 18667—In 1886. 
14637. You began with precipitation of lime ?—With 
precipitation by lime, and we continued the use of the 
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system exclusively until about four years ago. We had 


a large accumulation of sludge. 


14638. Was that dealing with the whole of your 
sewage /—Not at first. 


14639. What proportion did 
sewage ? 

14640. In 1886?—The whole of the sewage came to 
the works. 


14641. In 1886?—In 1886 it was treated for about 
ten or twelve hours a day. That was before I came. I 
am giving the Commission what was handed down ito 
me. ‘The works then were in charge of Mr. Alsing, the 
engineer who designed them, who also designed the 
Bradford Works and the works for one of the divisions 
of Glasgow ; I think it was the Govan division. 


14642. (Dr. Russell.) Dalmarnock ’—Yes, that was it. 
Then Mr. Alsing had the management of the works. 
Afterwards he resigned, and the committee under which 
he officiated was amalgamated with the Highway Com- 
‘mittee, who then took over the management of the 
works. Since that date we have treated all the sewage. 
_ There is, as usual in such works, a storm overflow, but 
unless the circumstances are exceptional all the sewage 
passes through the tanks. 

14643. (Chairman.) The precipitation tanks ?—The 
precipitation tanks, and there is very seldom any over- 
flow. There are times when it is unavoidable, but these 
are very rare. 


14644. What date was that?—That was about nine 
or ten years ago; I can give the shorthand writer the 


date. 


14645. Roughly ?—Yes. We still went on with the 
same system, and then about ten years ago we began 
fo clear the sludge away. We have already removed 
about 450,000 tons of sludge. 


44646. What was your metiad of disposing of the 
sludge ?—Until this time there was no method. It was 
simply left, except the small quantity that the farmers 
fetched ; which was infinitesimal compared with the 
quantity that was made. 


14647. It was left on the ground ?—Left on the site. 


14648. Piled up from the tanks ?~Piled up from the 
tanks—piled up im the reservoirs, and allowed to 
consolidate and settle there. 


14649. It was the accumulation of sludge that made 
you determine to try some new method ?—Not exactly 
that, sir. We wanted to get rid of the sludge. We 
had no room to put it here, and the committee decided 
to acquire some land five or six miles away on lease, 
and we arranged with the railway company to carry the 
sludge down to this land at 6d. per ton. There were 
about 11 acres. Since then another 11 acres have been 
acquired, so that we have now about 23 acres of land. 
We entered into an agreement in respect of the land 
first acquired, to strip the turf off, put the sludge on, 
and returf it. The land is, to a certain extent, under- 
drained as well, but not very extensively. We send 
20 to 50 wagon loads of this stuff a day. Having so 
cleared part of the site, we were able to put down these 
bacteria beds, which we had not room to do before. 
Then we put down beds with an area of about three 
acres, including tanks. 


14650. That was four years ago?—I will give you 
the exact dates. 


14651. Roughly, about four or five years ago? 


The committee went to Sutton and several other 
places, to see what was going on there, and afterwards 
decided to lay out all the land we could spare as bacteria 
beds, as an instalment of a large experiment. The land 
we wanted for the coarse beds had a greater area than 
the land for the fine beds. The coarse beds were filled 
with large gas coke, and the other beds with fine breeze ; 


you begin with ?~Of 


we find out now that it was too fine for the purpose. - 


At first we could pass half a million gallons a day 
through each of these three coarse beds. 

14652. Half a million gallons a day ?—Yes; but we 
could not pass that. quantity through the fine ones. 
The fine ones will only take about 250,000 gallons each 
per day ; and this process has been going on about four 
years. 

14655. Do you pass on to the coarse beds the crude 
sewage untouched ’—No; the sewage has to pass 
through the settling tanks. 

14654. What size are they, about roughly? Large ?— 
No, small, about 37ft. by 11ft. tanks. 
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14655. (Colonei Harding.) Mere grit tanks ?—Mere 
grit tanks, detritus tanks to take the road detritus and 
the offal from the butchers, etc. 


14656. (Chairman.) There is no treatment of the 
sewage before it goes to the coarse beds ?—It has all to 
go through tthese tanks, and has then to be pumped. 
The land where these coarse beds are, is at a higher 
level than the old works; therefore we have to pump 
the sewage back. In passing through these tanks it 
loses a certain amount of grit by settlement, and then 
it is put on to the surface of the coarse beds. One of 
these coarse beds now, after four years, will not take 
any more. 


14657. (General Carey.) What is the depth of these 
coarse beds?—About 5ft., and the fine beds about 3ft. 
lin, or 2in. I have all the details. 


14658. (Chairman.) One coarse bed is quite choked 
up, and the others are damaged in capacity ?—The 
others are damaged in capacity. 


14659. You have measured the diminution 1—Yes, 
they have diminished about 50 yer cent. 


14660. Both of them?—One more than the other. 
One is 53 per cent., the other is about 60 per cent. 
I can give you all these in detail afterwards. 


14661. We only want a brief outline at present ?/—I 
cannot keep them all in memory, but I have them hera 
for the Commission. 


14662. (General Carey.) You work the beds in cycles ? 
—Yes, 

14663. (Chairman.) You are not working the two now. 
You left off working the first one because it got choked 
up ?_I have left it for some time. I thought it would 
be interesting for the Committee to see it. 


14664. What are you proposing to do now ?—We are 
buying this area of land that I have pointed out to you. 

14665. You have bought 60 odd acres?—We hava 
bought 60 odd acres, and we are arranging for more. 


14666. Amounting to over 100 acres altogether ?— 
About 105, I think. We have served notices now on the 
other owners to take the remainder of the land. 


14667. What are you proposing to do with the land? 
—We are proposing to proceed on somewhat similar 
lines to those we have already been going on, but we 
are anxious to hear what the result of the Commission 
is. 


14668. How are you proposing with this land to 
treat your crude sewage, beginning with the crude 
sewage?—We are proposing to have sedimentation 
tanks, and to put it through ordinary contact beds, 


14669. And then on to the land ?—We have not much 
land left. 


14670. I see your land is for your new beds ?—That 
isso. I have here a scheme, which I can show the Com- 
missioners, and this will give them a general idea of 
what has been proposed. Prior to the preparation of 
this scheme investigations were made as to the feasibility 
of taking the sewage either direct to the sea, or further 
down the valley, and there treating it on land. Mr. 
Rienzi Walton was sent down by the Local Government 
Board. It had been suggested to them that there were 
areas where the sewage of Sheffield could be dealt with - 
one was a place called Thorn Waste. Mr. Walton and 
myself went down there about two years ago, but we 
found the idea was quite impracticable, because it 
would mean the destruction of an industry. There is an 
extensive trade in peat moss litter, and quite a colony 
of labourers is employed. The soil was not suitable, 
and the land was very dear, and that was given up. 
Another difficulty is that of levels. Although some 
parts of Sheffield are about 600 feet above Ordnance 
datum, these works are only 100 feet above. The city 
is a large one, its length is about 12 miles. The nearest 
point on the coast is about 60 miles away ; therefore, if 
you took a straight line from Sheffield to the sea, you 
would only get a gradient of 16in. per mile. Obstacles 
hike rivers and hills have, however, to be crossed, so 
pumping would be necessary, and it was found that 
four pumping stations would be required. The idea of 
a culvert to the sea had also to be given up, and the only 
thing left for us now is to do the best we can with the 
land here. If you get much further down you get into 
Rotherham. 
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14671. So far you have been treating at the rate of - 


750,000 gallons a day your crude sewage simply with 
grit tanks, and then coarse filter and fine filfer beds? 
—Yes. 
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14672. Of the coarse filter beds, one is wholly clogged 
up, and the others are rapidly clogging up, and you 
have now purchased a quantity of land, not to treat your 
sewage with the ordinary land treatment, but to erect 
on that land bacterial contact beds together with sedi- 
mentation tanks P—Yes, that is what we have in mind. 


14673. Is there anything else we ought to know before 
we go round ? 


14674. (Colonel Harding.) It would be interesting to 
know to what extent they are proposing to allow the 
sewage to settle. Are you proposing to settle at such a 
slow speed as really to make your settling tanks into 
septic tanks, or not >—We have scarcely got as far as that 
yet. 

14675. (Chairman.) What ig the population you would 
have to deal with ?—The population of the city itself is 
about 400,000. 


14676. The population of your sewage area ?—Sheffield 
at present is not what is called a water-closet town, but 
we are rapidly converting. We are taking over districts 
outside the city. 


14677. What is the normal flow ?—The average of the 
sewage that comes through the works is about seventeen 
and one-third million gallons per day. 


14678. What proportion of that is trade refuse—have 
you any idea? That is rather a difficult question to 
answer definitely. In Sheffield many of the older sewers 
have been brooks or watercourses—that obtains a great 
deal in the North of England—and they have been con- 
verted into sewers. They take sarge quantities of surface 
water, and water from different works—we know we 
get a good deal too much of that. We find that some 
of the large works here use a great quantity of water 
from the river for condensing arid boiler purposes. 
Instead of putting it back into the river, the water is 
put into the sewers, and we think that, roughly, there 
is about, say, 3,000,000 gallons of water going to the 
sewage works that ought to go into the river ; itt 1s quite 
pure enough. 

14679. 3,000,000 gallons of pure dilution, you think, 
really P—I think so. 


14680. What proportion, roughly, is trade refuse P— 
The chemist estimates that we get about 100,000 gallons 
of trade refuse, iron pickle, that goes into the works. 


14681. That is the chief trade refuse here, I suppose ? 
—The chief trade refuse, yes. There are large 
breweries ; they put a certain quantity of trade refuse 
in, but it is not noticeable enough to trace. There is 
a tannery which has been started recently, and we can 
trace the refuse in the sewage that comes to the works. 


14682. What do they send in about daily, do you think, 
roughly—a large quantity, or only a small quantity P— 
Not a very large quantity. They have only been at work 
about six or nine months. 


14683. It is the pickle that is the chief trade refuse ? 
—Yes. 

14684. And that, you say, is 100,000 gallons in your 
17,000,000 gallons ?/—Yes. 


14685. Not a larger proportion than that?—Well, 
there is this large flow from the works that I have 
mentioned—from two and a-half to three millions. 
That, however, is not what you would call trade refuse, 
T suppose. 


14686. A great deal of that, of course, results from 
the manufacture of armour plates, and, of course, it is 
scarcely contaminating. The only possible contamina- 
tion is just the iron ?—The chemist will explain it. The 
other day we got a lot of whale oil coming down. 

(Councillor Carr.) That comes from the hardening 
process of the files and small saws, but, generally 


speaking, Shetheld has not much trade effluent that is 
of a detrimental character. 


14687. (Chairman.) A great deal of your trade refuse 
is largely diluted with water ?—Yes. 


_ (Councillor Uttley.) The refuse from the paper works 
is the matter that would be key to principally inter- 
fere with the sewage. 


(Witness.) The paper works are outside the city. 
14688. (Chairman.) They do not discharge into your 
stream /—Not into our sewers. 


(Colonel Harding.) It might be well, sir, to get the 
typical analysis of the crude sewage and the results ob- 
tained from filtration from Mr. Haworth, the chemist. 
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14689. (Chairman.) We can have that, I suppose ?— 
Yes; I have got diagrams and very full particulars of 
analyses that have been taken by the chemist over these 
last three years. E 


14690. This estimate of 100,000 gallons of trade waste 
is only a rough calculation?—A rough calculation of 
the chemist. 

14691. That is to say, undiluted trade waste /—Yes ; 
we think it comes from the wire-drawing plant. It 
comes in, and we can tell at once that it is here. 


14692. Is that sent in regularly or very irregularly? 
—lIt is sent in at fairly regular intervals, but instead of 
distributing it as they should do, they simply open 
the tank and send it in all at once. 

14693. (Colonel Harding.) So that it is sent irregu- 
larly 7—It is sent in all at onice. 


(Councillor Carr.) As far as periods of time go, it is 
regular; as regards quantity, it is irregular. 

14694. (Chairman.) Is it distributed or in bulk ?—It 
generally comes all at once. 

14695. (Colonel Harding.) Does it cause any incon- 


venience to your treatment?—Not to the lime treat- 
ment. ; 


14696. Does it to your bacterial process ?—A little. 


14697. You would not feel it at all if it were dis- 
tributed over the 24 hours?—I think not, in the big 
volume of sewage that we have. 


14098. (Dr. Russell.) Have you a large extent or 
macadam road ?—A very large extent. We have 387 
miles of roads altogether, and the macadam roads are 
something over 250 miles. 


(Councillor Uttley.) The one difficulty we have is in, 
localising this matter. We have got about 200 mites of 
macadam road. That is in the old city; about 250 
mies altogether now. 


14699. (Chairman.) In your old system with precipi- 
tation you brought your sewage into tanks; you added 
your lime, you allowed it to settle, and then you dis- 
charged the clear effluent into the river straight ?—It 
passes through aerating weirs, and then the effluent goes 
straight into the river. 

14700. With no other treatment beyond the precipita- 
tion /—No, 


(Councillor Carr.) Both systems are in operation, of 
course. 


14701. (Chairman.) What result did you get from 
that—50 per cent. of purification. 

(Councillor Carr.) We obtain a very much clarified 
effluent, very bright. I thought, perhaps, the Commis- 
sioners would have gathered that we were treating the 
whole of the sewage from the answer made. The 
750,000 gallons is the bacteria beds. I want you to 
understand that the whole of the sewage is treated. ‘ 


14702. (Colonel Harding.) By the first process ?— 
Either by lime or bacteria. 

(Chairman.) To the extent of 750,000 by contact beds 
and the rest by precipitation? 

(Councillor Carr.) Yes ; I thought the Commissioners 
would like to understand that. 

14703. (Chairman.) We know exactly from the — 
analysis that the amount of purification from the pre- — 
cipitation process is, roughly, 50 per cent. +~Ves. 


: 

14703.* Has your effluent been complained of ?— 4 
(Councillor Carr.) I do not think the effiuent has been 
complained of, but the action of the effluent after it 
has gone into the body of the stream. 

(Colonel Harding.) The action takes place after it has 
left your works ? 

(Councillor Carr.) Yes. ' 
_ (Chairman.) After the lime process the other effluent 
is very much better. Does the other effluent satisfy the 
Rivers Board ? 

(Councillor Carr.) Yes. 


(Colonel Harding.) It has generally been reported on 
as very good ? 


(Witness.) We get up to 97 per cent. of purification. 


(Councillor Carr.) Dr. Wilson expressed aimself satis- 
fied with our effluent from the bacteria beds. 


(Witness.) We have also constructed a big sedimenta- 
tion tank which will hold about 400,000 gallons, and two 


t 
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coarse filters, two first contact beds to take the effluent 
from that, and they will do about three-quarters of a 
million gallons a day. They have only been at work a 
month or two months, therefore I cannot give the Com- 
Mission any statistios. 

14704. (Chairman.) When you inspected these con- 
tact beds you were convinced from your examination of 
works elsewhere that you could treat the crude sewage 
with your contact beds with nothing beyond mere grit 
tanks ?—Yes. 

14705. You have been surprised to find they have 
silted up to the extent they have?—I expected they 
would silt up, but I think with respect to the coarse 
beds we have been describing, that if we had had 
bigger catch pits they would not have silted up so 
quckly, and if we had a less mileage of macadamised 
roads we should have a much better result, as an 
immense quantity of grit is washed down. Many of our 
roads are very steep indeed, and we get a great deal 
of scour and a great deal/of grit. Under the road you 
have just passed over there is a sewer with a gradient 
of about two yards in a mile, and sometimes we get 
about 2ft. of grit in it. 


14706. Your opinion is the choking of the bed has 
arisen from the grit and not from the products of 
bacterial action?—In a great measure. 


14707. Your examination of your beds has confirmed 
you in that view ?—Yes ; I think so. 

14708. (Dr. Russell.) What amount of deposit do you 
get from the detritus tanks in the year?—The catch 
‘pits ? 

14709. Yes’—We get about 50 to 60 tons a week. 


14710. (Chatrman.) We shall know exactly what is 
the constitution of your crude sewage, but is it a strong 
sewage or a weak sewage ’—It is a medium. 


14711. I mean it contains a great deal of excreta? 
—Yes. Sheffield is not a water closet town, but it is 
being rapidly converted. 

14712. I mean the proportion of excreta discharged 
into your sewage has been continually increasing since 
you have been at work ?—Yes. 

14713. And now it is of such an extent as to make 
your sewage, as you say, a medium sewage ’—Yes. 

14714. And it is not mere slop water ?—Oh, no. 

14715. (Dr. Russell.) What do you do with this 
detritus ’—It is simply taken out and deposited with 
the sludge five or six miles away. 

14716. Then I understand that in some of the sewers 
there is a deposit, because there is not a sufficient 
gradient?—Yes; this special one here approaching 
the works. 

14717. The road we drove along is in a very bad 
condition ?—It is a private road. It has only been 
inside the city a short time. 

14718. (Colonel Harding.) I think we only want a 
typical analysis of the crude sewage and the results 
obtained from Mr. Haworth, but may I ask Mr. Wike 
sone question. Is the Commission to understand that 
the Corporation of Sheffield has not yet formulated a 
scheme, although they have a material part of the 
land in their possession’/—They have formulated a 
scheme. 

14719. What is the scheme ?—Practically as I have 
described it. 

14720. How far is it formulated ?—Well, I have got 
plans out showing the development of the whole of 
this land. 

14721. Laid out as bacteria beds /—Yes. 

14722. So that the Corporation appreciate that to 
make their bacteria beds successful they will have to 
increase the area of the settlement ?—Yes. 

14723. There is not really a definite scheme which 
has-been approved by the Committee or the Corpora- 
tion ?—Well, it has been approved in principle by the 
‘Committee. 

14724. (Chairman.) You have said that you did not 
consider the settling tanks you are about to make 
septic tanks. Does one gather from that you think 
that all that is necessary is to remove more effectually 
the grit than you have done? Is that simply your 
purpose in extending your work ?—Yes, so far as the 
present extension of the settiing tanks is concerned. 

14725. By saying you did not consider them as 
septic tanks you mean you do not think it necessary 
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to await any change in the sewage before it goes on to 
the contact beds ?—No. 


Mr.-C. F. 
Wike. 


(Councillor Carr.) In further answer to Colonel 21 Oct. 1902, 


Harding, so far as the principle is concerned, I think , 
our experience of the bacteria beds is sufficient to 
warrant us in going on and laying out a complete 
system, to the best of our knowledge, on the Jand 
adjoining. 

(Colonel Harding.) Is it proposed to do that? 

(Councillor Carr.) That is our mind at the present 
time to the extent that Mr. Wike has gone the 
length of making plans for it, with a view to sub- 
mitting them to the Committee for consideration. 


14726. You are quite satisfied from your experiments 
that if you enlarge the settlement area so as to. get 
rid of the grit and the grosser solids, you can manage 
the remainder on the beds ?—(Witness.) Yes. 

14727. Are you meanwhile experimenting on a small 
scale ?—We are. 

14728. Can you indicate to us quite briefly the nature 
of that experiment? What volume are you dealing 
with experimentally in this other way /—We are deal- 
ing with 2,400 gallons per filling on clinker beds treat- 
ing septic tank effluents. 

14729. Quite a small experiment ?—Yes. 


14730. How long has it been carried on?—It has 
been carried on from three to four years. 


14751. Are you satisfied with the result obtained 


there ’—With the results obtained there, yes. 


14732. (Chairman.) How are you treating that 
exactly, Mr. Wike?’—We have got two of these brick 
tanks, which we can gauge very accurately, and in one 
case we have adopted the mode of sending the sewage 
into a septic tank, and in the other into a sedimenta- 
tion tank. 


14733. How do you distinguish between the two? 
Is one covered and the other not covered? Is that 
all you mean ?—Well, it is covered with its own scum ; 
that is all. 


14734. 'The open one is ?—Both are open. 


14735. (Colonel Harding.) This is rather material, 
Sir Michael, the rate of flow into the tanks, the one 
you call sedimentation and the other septic?—I can 
read it to you. I have got it down here. The one is 
a catch pit with a capacity of 50,000 gallons and a 
depth of 5$ft. The other tank is adapted for 50,000 
gallons, with a continuous flow of sewage. It enters 
at a point 2ft. 6in. below the surface ; that is to say, 
we have put a plank and made a trap. 


14736. Are we not misunderstanding each other? 
Did not I understand that you were dealing with 2,006 
gallons a day experimentally, but here is a settlement 
tank with a capacity of 50,000 gallons?—Yes, which 
takes half, because we have two tanks, one the septic 
tank and the other the open tank you are speaking 
about. Both the tank you refer to as the open tank 
and what we call the septic tank are open. Each of 
these tanks will contain 50,000 gallons. 


14737. And the 2,000 gallons is going into these 
tanks with a capacity of 100,000 gallons altogether. 
You have two tanks of a capacity of 50,000 gallons 
each to receive the 2,000 gallons per day. Is that it? 
Does that mean that you have 25 days’ capacity, and 
that the sewage remains 25 days ?—No. 


14738. There is some misunderstanding ?—If the 
Commission will allow me I would rather read it. 


14739. Shall we get that from Mr. Haworth ?—Yes ; 
he has had the management of this. I think probably 
the Committee would have it explained better on the 
spot; I think you will see it a great deal better. 


14740. We must get it from Mr. Haworth. The 
experiment appears to me to be interesting, because 
that is what is guiding the Corporation of Sheffield. 
They have found that as the result of putting abso- 
lutely crude sewage upon the beds the beds are abso- 
lutely sludged up, and they are trying a small ex- 
periment with natural sedimentation, and also with 
sedimentation carried sufficiently far to bring about 
septic action, and I understand from the engineer that 
they are obtaining reliable results, which are ap- 
parently guiding them in their scheme?—I think if 
you would allow me to read this, that point would come 
out that you have raised. 


14741. (Chairman.) How long will 
minutes. 


it take ?—Five 
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(Councillor Carr.) Unless you like to have it viva 
voce from Mr. Haworth. 


(Colonel Harding.) I think it will be shorter. 
do not want too much detail. 


We 


14742. (General Carey.) Are you not under limit of 
time by Act of Parliament or the Local Government 
Board 7—We are not. 

(Councillor Carr.) We are under pressure by the 
Yorkshire Rivers Board, but we have our own views 
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upon the matter, and we want to deal with it as speedily~ 
as we can, but because we have to spend this money 
we do not want it to lie idle. We want to put our- 
house in order, and we mean to do so. If the Com- 
mission can give us advice with respect to that we shall 

be glad to have that advice. We do not want to spend 
the money and find we are wrong, but as far as the. 
present is concerned we think we are on the right lines 


(Chairman.) I think we might now visit the works. 
‘Lhe Commissioners procecded to visit the sewage works.) 


Mr. Joun Haworru, Chemist of the Sheffield Sewage Works, called; and Examined. 


14743. (Chairman.) Are you a Fellow of the Chemical 
Society ?—I am. 

14744. Any other title?—No, sir. 

14745. You are the chemist of the sewage works 7— 
Yes. 

14746. You have been superintending the experi- 
mental plant ?—Yes. 

14747. Which now has been in full action for more 
than 12 months?—Yes, some portions have been at 
work for more than two years. . 

14748. Which portion has been at work for two years ? 
—The septic tank has been acting since June, 1900. 


14749. And the settling tank has been acting ?—I can 
give you the exact date, sir. 

14750. We only want it roughly, I think ?—About 12 
months since August, 1901. 

14751. The same sewage is sent into the settling tank, 
and into the septic tank ?—Yes ; we simply divide the 
channel. 


14752. Can you give us any analyses of the crude 
sewage which is thus treated ?—Yes. 


14755. Do you meet with great variations, or is there 
tolerable regularity ?—There are great variations at 
times, produced by trade waste chiefly. I have tne 
analyses. Some portion of the analyses are plotted on 
the diagrams, which I think you have seen, 

14754. Can you make a general statement as to the 
average absorption of the crude sewage?’—The crude 
sewage absorbs about 5 grains per gallon of oxygen 
and yields an average of about ‘5 of aibumimoid »m- 
monia, 

14755. What is the amount of suspended solids in 
it?—The amount of the suspended solids is 33 grains 
per gallon on the average. 


14756. And of the organic ?—There is a typically high 
one here, 35°04 grains of mineral solids per gallon, 
18°86 of volatile and organic, and 55:9 of total solids. 
That is a high amount. 


14757. What change does the trade refuse bring about 
in your crude sewage ?—The iron pickle, of course, in- 
creases oxygen absorption very considerably. When 
we get it in combination with tannin we get ink pro- 
duced. practically, which, of course, is very difficult to 
treat. 

14758. It comes down to your outfall as ink ?—It 
comes down as ink—yes; and, of course, the lime pro- 
cess has very little effect upon that; it simply has to 
come: outi black. Of course, that does not occur very fre- 
quently, perhaps once now and again, and means have 
been taken to avoid that. 


= 14759. (Colonel Harding.) Means are being taken ?— 
es. 

14760. (Mr. Wike.) With respect to the tannery ? 
Yes. 





14761. You are calling upon the tannery and the 
pickle people to store?—Only the tannery. The pickle 
people we are investigating. 

14762. (Colonel Harding.) In many large towns it is 
made a condition of admission to the sewers that equal 
flows shall be discharged during the 24 hours, and in 
that case probably, Mr. Haworth, they would not 
trouble you at all, would they ?—Not if spread over the 
whole 24 hours. f 


(Mr, Wike.) With respect to the tannery they have 
arranged to put tanks down ? 

ee. (Chairman.) So that the flow may be uniform ? 
—Yes. 


14764. About the pickle, you have not taken any 
steps at present ?—No. 


14765. Each of these tanks holds 50,000 gallons, IL. 
think ?—That. is so. 

14766. The settling tank you run how much in?—- 
Into the settling tank we run three fillings per day, but. 
we could put more in if it was necessary. 


14767. You allow it to settle ?—For three hours. 


14768. And then it goes on to your first contact beds?’ 
—It goes on to the first contact bed. 


14769. What is the analysis of the effluent from the- 
first contact bed ?—The average for one month is 1°16. 
grains per gallon oxygen absorbea in four hours. That 
is produced from a tank effluent absorbing 2:74 grains. 
per gallon. 

14770-1. Perhaps I ought to have asked you first. 
what is the constitution of the effluent from the settling 
tank itself. How much suspended matter. (Colonel” 
Harding.) The :04 grains given us was the average ?— 
The maximum we have had has been 14 grains per 
gallon and the minimum 1:15. The average is from 3 to 
4 grains. I have not got it totalled up here, because I_ 
am continuing the series, 


14772. (Chairman.) What are the other features of 
the effluents that you can give us?—Frequently they- 
are non-putrescible, but not uniformly so. 


14773. Non-putrescible or non-putrescent ?—Non- 
putrescible in the incubator. There is a diagram show- 
ing the results of that system, and you will see that 
the first contact effluent frequently comes below. 


14774. Are there any other features with regard to. 
the effluens from the settling tank ? 


14775. (Colonel Harding.) There is a point I should 
like to put. Have you experimented also in the direc-. 
tion of continuous settlement? You have told us you 
have tried quiescent settlement at the rate of 150,000” 
gallons a day in the tank ?—Yes. 


14776. Have you tried that volume passing in the- 
24 hours continuously ?—No, we have not done that. 


14777, You cannot tell us the relative merits of 
quiescent and continuous settlement ?—No. 


14778. It might be useful, might it not, from your — 
view to try ?—Yes. 

14779. (Chairman.) You have no other features that. 
you can tell us about the effluent from the settling 


‘en ‘—Not in respect of the effluent from the settling - 
tank, 


14780. Then the effluent from the first contact bed 
contains suspended matter?—Contains suspended 
matter to the extent usually of from 1 to 1°5 grains per 
gallon. 


14781. That is the average?—That is the average. 


14782. The oxygen absorbed ?—The oxygen absorbed. 
varies from ‘7 to 2:3. 


14783. Albuminoid ammonia ?—Albuminoid ammonia 
varies from °05 to °22. 


14784. Are there nitrates present ?—We get nitrates - 
occasionally, about ‘09 grains of nitrogen per gallon. 
The maximum we had has been ‘51 grains of nitrogen - 
per gallon, but that is exceptional, and I think that was - 
after we had had a considerable flow of storm water. 


14785. (General Carey.) How are the beds worked ?—_ 
We fill them three times a day. It takes about an 
hour to charge them. We have held them up full for~ 
one hour ; for a short period we held them up two hours __ 
with a very slightly improved effect, and it takes about. 
an hour to discharge, and the remainder of the eight . 
hours the beds remain resting empty. ! 


14786. Have you been able to trace any injurious in-- 


' fluence from your trade refuse on the action of the beds? - 


—No; we have not found the trade refuse injurious, We - 
can purify the sewage from the ‘tannery works as it comes - 





portion and an ungraded portion. 
_ The fifth filling in August, 1891, 


‘The graded portion of that took 7,279 gallons, and the 
ungraded portion 8,791. 


the keds. 


therefore, as 
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into the works by double contact. There is a trace of 


-colour sometimes after the first contact, but never after 


the second. 
14787. In cases where you get an excess of pickle, 


“ean _you trace any bad influence on the bed from that ? 


hot apart from the deposit of the iron oxide in the 


14788. That first contact bed has been working now for 


-more than 12 months ?—For more than 12 months. 


14789. What has been the diminution of its capacity ? 
-—We have that bed divided into two portions, a graded 
We gauge the por- 
tions separately, We have also got the total capacity. 
was 16,070 gallons. 


: On September 19th this year 
the total is 9,642 gallons, the graded portion 3,403, the 
ungraded portion 6,239, and that is the 940th filling. 


The total loss, taking the fifth filling as the start, is 40 


per cent. on the total, 53-2 per cent, on the graded 
portion and 29 per cent. on the ungraded portion. 


14790. (Colonel Harding.) The only point I want to 


. get at is whether from your experience you are able to 


judge that you have reached a point beyond which you 
do not further lose?—I am going on to that point, 
sir, if I may. The loss during the last six months 
from March 27th to September 19th, on the whole is 


-only 8-9, of which on the graded portion we have lost 


18:1 per cent, and on the ungraded portion 2-3 per 


cent. ; so that the graded portion has been screening off 


the bulk of the suspended solids that have gone on to 
A diagram representing that is shown. 

14791. Are you able to forma general, conclusion, 
‘ to the permanence of these beds deal. 
ing with effluent from these settling tanks, or has your 


experience not been long enough ?—I think one would 


hardly like 
point. 

(Colonel Harding.) Then do not do so. 

14792-3. (Chairman.) Then you have a very small ex- 
-perimental second contact ?—Yes. 

14794. The dimension of that is——?—The dimen- 
‘sion of that is 4 cubic yards. 

14795. Itis filled with—— ?—It is filled with clinker. 

14796. What size?—The lower portion is lyin. down 
to Zin. There is about 2ft. of that, 

14797. (Councillor Carr.) Is that supplied by the 
Health Committee ?—That is boiler furnace slag. 

(Mr. Wike.) It is:convenient for us to get that clinker, 
-as there are many large works close by. 

14798. (Chairman.) Are you making use of that re- 
gularly ?—Yes ; that is filled three times a day. The 
upper portion of it, I may say, is from Zin. to din. 
‘material. 

14799. What are the characters of the effluent from 
~that ?—Well, they absorb on the average ‘6 of oxygen 
in four hours. 


14800. Albuminoid ammonia ?—The albuminoid am- 


to express a definite opinion upon that 


_-Monia is from -04 to -07 grain per gallon. 





14801. (Colonel Harding.) Both are well within 2 
—The provisional standard of the Irwell and Mersey 
Board. I have incubated these separately, and I have 
-never had a putrescent sample after the first six weeks 
of working. 

14802. Have they been examined bacteriologically at 
-all?—No, sir, not at all. 


14803. Have you determined the nitrates ?—The 
nitrates have varied after the bed had got into working 
order from ‘29 to 1-2 grains of nitrogen per gallon. 

14804, (General Carey.) Do you put the whole of the 
‘storm water on the beds ?—Not the whole of the storm 
water, 


___ (Colonel Harding.) That is perhaps a question Mr. 
Wike would like to answer. How do you propose in 
“any new scheme that you are going to adopt to deal 
with storm waters ?--(Mr. Wike.) We are proposing to 
‘Put it ¢n that pie T have described as the island. 
14805, You will have a special area for dealing with 
“storm waters. You would not increase the flow on to 
the keds that are used for sewage consumption ?—No. 


(Colonel Harding.) I do not,think we need trouble Mr. 


Wike to go further into that. 


14806-7. (Chairman.) It is proposed to use the island 
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for storm water as a special area, so that the storm 
water will not come at all on to your bacteria beds ?— 
That is what we have in mind at the present time. 


14808. Then with regard to your septic tank, Mr. 
Hawcrth, which also holds 50,000 gallors ; you run into 
that how much in the 24 hours ?—57,000 gallons at the 
present moment. At first we ran in 92,000 gallons, but 
we found the suspended solids were very considerable, 
and we reduced it after about three months’ working 
to 57,000 gallons per day. 


14809. I should have asked how long has that septic 
tank been at work ?—The septic tank was first filled on 
June 22nd, 1900. 


14810, Councillor Carr.) Two years ago?—More than 
two years. 


14811. (Chairman.) Have you found it necessary to 
remove the sludge ?—Yes ; we have removed the sludge. 


14812. How often ?—Once. 


14813. When was that ?—That was on November 11th, 
1901. 


14814. How much did you remove? What was the 
volume of sludge ?—We removed 116 tons 4 cwt. 

14815. (Colonel Hardiny.) What was that, 90 per 
cent. sludge?—That was sludge containing 77:9 of 
dry solids. It was after we had dried it. We took 
it out and dried it in lagoons, and then weighed it, 


14816. (Chairman.) That was about a year ago?— 
—About a year ago. 


14817. (Colonel Harding.) Did you make any calcula- 
tion as to any consumption of sludge that had taken 
place ?—Yes, we estimated the consumption of sludge 
at a maximum of 31°9 per cent. 


14818. (Chairman.) What are the characters of the 
effluent from your septic tank? There is a continuous 
flow through your septic tank ?—There is a continuous 
flow, yes. We get about 11 grains of solids per gallon 
in the effluent. It frequently has a strong odour, and 
is generally ‘black. The blackness is due generally to 
iron sulphide. 


14819. (Colonel Harding.) 'Then in comparing the 
results of your settlement at an eight hours’ rate and 
your septic treatment at the 24 hours’ rate, the differ- 
ences appear to be these, that in the case of the septic 
you have some smell and possibility of nuisance ?—That 
1S SO. 

14820. That you have, on the other hand, an advan- 
tage from the less sludge ?—That is so. 

14821. But that with the settling tank, while you 
have mor» slulge, you would have a much smaller 
initial cost in laying down the works, because you would 
want only one-third of the area ?—That is go. 

14822. Does that express it pretty nearly ?—That 
expresses pretty nearly our ideas. 

(Councillor Carr.) That would be dealing with the 
sludge, of course ? 

14823. (Chairman.) The effluent from your septic 
tank goes through a coarse bed and a fine bed Yes, 


14824. What is the result of the coarse bed? What 
is the feature of the effluent from the coarse bed ?—. 
The coarse bed effluent contains generally about 3 to 4 
grains of solids per gallon. 

14825. Of suspended solids ?—Of suspended solids, 
yes. The average tank effluent absorbs 3°31 grains of 
oxygen per gallon. 

14826, The tank effluent —The septic tank effluent, 


14827. But the effluent from the first contact bed ?—- 
From the first contact bed 1-24 grains per gallon. 


14828. The albuminoid ammonia?—The alburainoid 
ammonia from the first contact is +14 grains per gallon 


14829. (Colonel Harding.) Are the figures you are 
giving us the average results of a considerable number 
of analyses ?—This is an average of about 20 analyses ; 
but I have analyses spread over the whole period. 


14830. You have given us really a fair average ?— 
A fair average. 

14831. (Chairman.) Then the fine contact bed is com- 
posed of ballast ?—We have a bed composed of ballast, 
The first is composed of ballast, the second of clinker. — 

14832. Of equal age?—Of equal age. Put down at 
the same time, filled with the same sewage all through. 





Mr. J. 
Haworth. 


1 Oct. 1902. 





Mr. T. 
Hewson, 
M.I1.C.E. 


1 Oct. 1902. 


216 


14833. Have you effluents from each of them ?—Yes ; 
we have not analysed the effluents from the ballast beds 
systematically lately because the ballast itself broke 
down and crumbled. 


14834. The effluent became bad ?—No., 


14835. What were the features of the effluent from 
the fine clinker?—With the fine clinker the oxygen 
absorption on the average is about 65, and the albu- 
minoid ammonia ‘06; occasionally it gets above. 

14836. Then the average is not very different from 
the other?—No; if anything, the other has the 
advantage. 

14837. But there is no very large difference ?—There 
is no very striking difference. The nitrate average is 
about °49 grain of nitrogen as nitrates and nitrites. 

14838. None of these have been examined bacterio- 
logically ?—No, sir. 

14839. (Dr. Russell.) You made an examination of the 
material in the silted up beds ?—Yes. 

14840. What was the result?—I have just completed 
that. The organic and volatile matter amounts to 44:3 
per cent,, and the mineral matter to 55°6 per cent, 

14841. (Charrman.) So that the silting up was very 
Jargely due to organic matter ?—44 per cent. organic and 
volatile, 55 mineral. , 
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14842. What are the other beds we are to see ?—The: 
fine breeze beds. > 


14843. (Colonel Harding.) It would be rathé 
interesting, Mr. Haworth, if you would try to find out 
the difference between the quiescent and continuous, 
settlement at the same rate per 24 hours. It would be 
very easy; it might also be useful?—Yes, it would be 
an interesting point. 


14844. (General Carcy.) You say you did not get betten 
results from the contact beds by longer periods {—No ; 
there was only a slight improvement. 

14845. Have you made the experiment of two or more 
hours ?—Not more than two hours. We have never hele 
them up for more than two hours. 


14846. (Colonel Harding.) You have a weak sewage: 
but probably with the development of the water close: 
system you will find it stronger?—Yes. I know Mr. 
Wike is taking away the fresh water, : 

(Mr. Wike.) If not we shall have to increase the 
capacity of the sewers, because after heavy rains the 
sewers are very much overcharged. 


(Councillor Carr.) Some of the roads you have driver 
over this morning are a foot deep in water sometimes. 


(The visit of the Commission to the Sheflield Sewage | 
Works concluded.) 
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Mr. 


14847. (Chairman.) I do not remember your titles? 
—I am a member of the Institute of Civil Engineers. 

14848. You are City Engineer of the city of Leeds? 
—I am. 


14849. What is the population of the city according 
to the last Census ?—435,000, I think, now. 


‘14850. What is the amount of sewage the city has 
to deal with?’—The dry weather flow of sewage is now 
about 16,000,000. 


» 14851. Is that the sewage of the city, or of the adjoin- 
ing hamlets?—Of the city, minus It has just 
occurred to me that we have an outlying farm where 
we are now taking a quarter of a million gallons ; with 
that exception, it is sewage of the city. 

14852. And of the whole city ?—Of the whole city. 


14853. There is a considerable quantity of trade 
refuse discharged into your sewers ?—Very large. 

14854. Do you take all the trade refuse of the city? 
—We refuse none. We have not got all. 


14855. You have not got all?—We have not got all, 
but we refuse none. 


14856. What is done with the trade refuse that does 
not pass into your sewers’—It is discharged into the 
natural watercourses of the city, in some cases, and 
I should think in most cases now, roughly clarified. 


14857. Does that which is received into your sewers 
form anything like an appreciable portion of the trade 
refuse of the whole city?—I am not competent to 
answer that question. 





THomas Huwson, M.1.¢.8., City Engineer of Leeds, called; and Examined. 


14858. Do you make any special conditions as con 
the trade refuse, or do you take it without any con- 
ditions ?’—We have conditions—printed conditions. — 


14859. Can you state very briefly what those condi- 
tions are?—They are mainly the roughly screening 
the sewage at one end, and at the other equilibrating, 
the discharge ; that 1s, the equalising the discharge. 

ni 
f 


14860. So that it shall be uniform during the 24 
hours ’—That is so; yes. 














14861. Do you insist upon settling tanks in any 
cases, or anything of that kind?—Yes. I think -that 
the Sanitary Committee do, but mostly, I think, it is. 
the Rivers Board who control the manufacturers. 


14862. That is with regard to manufacturers wh 
are discharging directly into the streams ?—That 
80, Sir; yes. 

14863. Do you require the manufacturers whos 
trade refuse you receive into the sewers; do you i 
any cases insist upon their having settling tanke | 
removing otherwise than by screening certain part 
of their refuse?—I could not say definitely. I am 
doubt as to that. The Sanitary Committee of the Cor- 
poration is another department. I am not quite s 
whether the one that I have to deal with would go th 
length of insistance. : 

14864. (Colonel Harding.) That is one of the con- 
ditions, if I remember right, that the solids shall be 
as far as possible settled ?—Removed either by screen-— 


LA 


ing or by settling. I ought to say where you have 
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screenings it really means screening out of a chamber, 
in that sense, of course, yes... 


. 14865. Would you say you have had great difficulties 
an getting the manufacturers to accept your conditions, 
or have they come in?—I do not think great difficulties. 
They will not-until you donvince them that you could, 
if you would, compel them. It gets to: something like 
tthat. 

_ 14866. And are you in. a position .to do that; to 
threaten them in that way?—I do not know. .It is a 
legal question, and I am rather in doubt sometimes. 


“14867: But. it-has not yet been’ tested ’—It has not 
ibeen tested. 


14868. And‘you are acting as if in all probability it 
would be tested in your favour '—Yes, we are. At 
present Ido not think it will ever need to be tested. 
4 think sooner or later they will all make the pro- 
wision we ask. ; 


14869. -(Chairman.) It is: really a'very large amount 
of trade refuse you have to deal with in your sewage. 
I mean it is a very appreciable portion of your total 
seewage, is it not?—One-third, I should think. 

_ 14870. And some of it is of a very distinct character ; 
for instance, the trade refuse coming from the copper 
works ?—Surely. 


» 14871. (Sir, William Ramsay.) The only question 
that. it occurs to me to ask is, have the managers always 
ithe area on which to put down settling tanks ?—You 
generally have to worry them into it. 

14872. But have they the area? Can they do it ?~ 
I could not say. I have heard of cases where they have 
not area, but I have never myself come across those 
cases. As a matter of fact, I have not to do with that 
branch of the business which says whether these folks 
must be excused or not, but when these things are 
getting to the point that something is going to be done, 
then the mode of doing it is submitted to me; that 
is, the plans of the settling tanks, the screens, and so 
on, are submitted to me. 


14875. Do you happen to know whether much pres- 
sure is put upon the manufacturers by the Rivers 
Board ?—I do not know, but I think so. My impres- 
sion about the Rivers Board is that it is a most patient 
and untiring body. It never gives over; it thas no 
end of patience. 


14874. So it would be easier for them to connect 
with the sewers than to carry out the requirements of 
the Rivers Board ?—In many cases, I have no doubt. 
But I ought to say that, having a navigation, that is, 
the river being a navigable stream fed from the other 
matural streams in the city, into all of which, both the 
main stream and the other, waters have been from time 
immemorial discharged from these works, the owners 
of the navigation would have a word to say to any 
abstraction of the waters from these navigable streams 
or their tributaries, and putting it into our sewers. 


14875. (Colonel Harding.) And that, in fact, Mr. 
Hewson, is the reason some of these manufacturers do 
not ask to be allowed to connect with your sewers, and 
they would not be permitted to do so by those who have 
Tiparian rights?—There are third parties who would 
Bay no. 

Amongst others, 
would object. 


14876-7. Then with regard to the works that we have 

n visiting, the Commission understands that it is 
not possible for the Corporation of Leeds, with its 
staies limited area, to settle more or much more solids 
rom the bulk of their sewage than they do now, be- 
cause they have no adequate room to deal with the 
aludge ’—Yes, 


14878. And I velieve that it is in contemplation, is i% 
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not, to put down some plant for burning’ a certain 
portion of the sludge by mixing it in a semi-dried state 
with:coal. and with certain oils which will’ assist its 
combustion ?—Yes; that is so. 

‘14879. You have made’somé experiments which are 
rather encouraging, havé ‘you not ’—Yes, I made some 
experiments which so far make it very likely that we 
shall be able to get rid of. a good portion of our sludge 
at a less cost than ‘by any other means. aan 


14880. (Chairman.) In burning it you may make 
use of it as fuel ?~Yes. 


14881." (Colonel Harding.) It has a certain fuel 
value, though not very much, I suppose, but such 
fuel value as it has would be so obtained ?—As a fact, 
knowing that the Commission were coming, I have in 
the last: two or three days been going into two or three 
other methods, one being the use of petrolite. 


14882. But the schemes are not sufficiently forward 
to enable you to give data to the Commiss‘on ?—No 
farther than I have said; but with regard to petrolite, 
that scheme looks to me the more hopeful. 


14883, Then with regard to the future of sewage dis- 
posal, the: whole thing is in abeyance, because the 
Corporation, having obtained possession of a large site, 
fourteen miles from Leeds, have not obtained the neces- 
sary Parliamentary powers to carry their sewage to it? 
—That is so. 


14884. (Chairman.) There are difficulties, are there 
not, with regard to carriage in passing through an un. 
dermined country?—That is so. As a fact, the 
scheme has been before Parliament and thrown out, 
after severe opposition, one of the points of the oppo- 
sition being, as you say, the carrying of the main sewer 
over some seven or eight miles of a mining district. 

14885. Then the interest of the experiments you 
are carrying out in artificial filtration lies in this: that 
if you are unable to carry your sewage to the large site 
at Gateforth, you will be enabled possibly by obtain- 
ing possession of land nearer to you, to carry out the 
bacterial treatment which would be necessary ?—Un- 
doubtedly that is go. Having failed, so far, any way, 
to get a scheme which meant a large area of land, 
and only small settling tanks as a subsidiary, we are 
bound now to come nearer home, where there is prac- 
tically no land; we are bound to find ‘out a scheme 
which will do with the minimum quantity of land. 

14886. And that is the object of the experiments 
which the Corporation has for carrying on ?—That is 
SO, sir; we are in search really of the minimum 
quantity. 

14887. Is that land you have at your disposal tie 
minimum ?—I am afraid not, 


14888. (Colonel Harding.) It only 25 acres is insuffi- 
cient for any system of Sewage treatment, the whole 
question is in abeyance until the Corporation decide 
to go for the Gateforth scheme or some other alter. 
native scheme ?—That is g0. 


14889. (Chairman.) You have alternatives in view }— 
We have the alternative of the bacterial process. 


14890. I mean the alternative of land. What larger 
amount than your relatively small amount of land 
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should you want to make use of for the bacterial . 


treatment ? 


14891. (Colonel Harding.) We have no alternative. 
We should have to get Parliamentary powers to get 
land. We have no land of our own?—We shall have 
to go to Parliament either for the old scheme, or for 
a scheme having for its principal feature bacterial beds 
with quantity of land. 

14892. (Sir William Ramsay.) You mean there will 
have to be compulsory sale %—Certainly ; we shall have 


to ie compulsory powers to purchase land nearer our 
works, 


Leeds Sewage Works, called ; and Examined. 


14896. (Colonel H. arding.) He is manager of the works 
there under the engineer /—Yes, 


14897. (Chairman.) We have had very valuable and 
very complete evidence concerning the sewage works 
some time ago from Colonel Harding and yourself, 


Mr. W. H. 
Harrison. 





and, therefore, I think we may confine ourselves to-day 


to the new facts that have come up since that evidence 
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was given. Now, what have you done with regard to 
the double contact beds ?—Since we gave the evidence? 

14898. We might just refresh our memories. When 
you gave the evidence, what was, briefly, the history 
of the contact beds?—We had only tried them up to 
that time on the Dibdin principle; that is, crude 
sewage on acoarse bed, followed by a fine bed; and we 
got there very good effluents, but the beds sludged up 
to such an extent that they became unworkable. 

14899. Since then ?—Since then we have tried double 
contact, using septic tank effluent instead of crude 
sewage, and having two fine beds instead of a coarse and 
a fine bed. The result has been that we have got better 
effluents, and so far we have had no appreciable loss 
in vapacity in the first bed. 

14900. Am I right in saying that the loss of capacity 
before was in the first bed /—In the first. bed. 

14901. The second, which was then the only fine bed, 
and now is the second fine bed, has not been changed 
since it was originally laid down?—That is so. It has 
been in work now five or six years. 

14902. And its capacity ?—It is about 75,000 gallons. 

14903. Is that pretty constant now?—Pretty con- 
stant, yes. 

14904. And has been since ?—Has been for the last 
five years. Of course it decreased a little during the 
first year. 
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14905. You throw all your effluent from the septie 
tank ?—On to the first bed. 


14906. Of course you have a large number of septi¢ 
tanks ?—Seven in all. be 


14907. Which is it from?.. It is not frem all of them? 
—From all of them. 


14908. You have been using them in series, have you?’ 
—No ; the first three septic tanks are separate from ona 
another. . 


14909. I mean, you use them together; or do yo use 
No. 1, then do you use No. 2, and then No. 3?-Alk 
the effluents are run together, and then pumped on to. 
the bed. 


14910. You use them in common, in fact ?—Yes. 


14911. Since you have been treating those two beds, 
both the fine beds, with the septic effluent, the effluent 
from the septic tanks, you have got good results ?—That. 
is #0. ; 


14912. Can you state what those results are ?—Can 
you give us some average results ?’—The average result 
of the fine bed effluent for the past six months has been 
in free ammonia, *379; albuminoid ammonia, ‘065 > 
oxygen absorbed in four hours, “331; nitrogen as 
nitrates, ‘885. The incubator test has been satisfactory, 
and the suspended solids have been 4 gr. per gation. 
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14913. And the capacity of the first tank—has that 
remained constant?—It has dropped from 86,900 to 
67,490 gallons, and appears to be fairly constant at the 
latter figure. 

14914. Has been fairly constant for how long ?—Nine 
months ; nine to ten months. The loss of capacity 
durirg the summer months has not been very great. It 
has Leen chiefly during the winter months when the 
cold:has approached. 

14915. (Colonel Harding.) You gather then that the 
bacterial action is more vigorous in the warm weather ? 
—Yes. 

(Chairman.) We will take each item in turn about 
these double contact beds. : 

14916. (Sir William Ramsay.) You clean the septic 
tanks pretty often, do you not?—About once in two 
years. I think they would be better cleaned out once 
in 18 months. 

(Uhairman.) I was going to ask about the septic tanks. 
Perhaps we may deal with this first, and 1 was going 


to ask about the septic tanks after we had finished. | 


Perhaps we had better take the septic tanks first. 
(Sir Wiliam. Ramsay.)-It. comes first.in order, 
14917. (Chairman.) Of course the septic tank is used 


for other things as well. -You have septic tank No. 1. 
How old is that ?—It will be two years old in December. 


14918. Hasthat been cleaned out?—Yes. It has been 


working four years, and it was:cleaned out at the end... 


of the first two years. Since then it has nearly worked 
a second period of two years. 

14919. And does it show signs of wanting to be cleaned 
out again ?/—Yes. 

14920. It will soon have to be cleaned out ?—Yes, in 
December ; in fact, it needs it now. 

14921. So that. really with that tank two years is 
about the time it will run before it needs to be cleaned ? 
—Yes. . 

14922, By cleaning, does it mean removing the whole? 
—Except a small portion left for inoculation purposes. 

14923. Then Nos. 2 and-3.septic tanks, how old are 
they ?—-No. 2 is as old as No. 1; that is, it will be two 
years old in December. 

14924. Two years since it was cleaned ?—In December, 
yes. No. 3 will be two years:this last period of work- 
ing in January next, so that they are pretty nearly of 
tha same age. 

14925. Do they differ in any features ?—Nos. 1 and 2 
are working on the 24 hours flow; No. 3 on 72 hours 
flow. 


14926. Are there any differences, any marked diffe-_ 


rences in the effluent from No. 3, as compared with Nos. 
1 and 2? 
—They are both alike. 


14927. Dces No. 3 differ from Nos. 2 and 1?-—Yes, 
the figures are lower throughout. 


14928. Can you give us the figures!—Yes. 
14929. You had better give us the characters of Nos. 1, 


2, and 3?—I cannot give you them for No. 1, but I can . 


give you them for No. 2:— 


Free ammonia - - - - 2°37 
Albuminoid ammonia - ..°- - °435 
Oxygen absorbed - - - - 4°29 
Solids in solution - - - — 62°3 
Suspended solids - - - - 167 
In No. 3 the free ammonia is a little lower. . 
Free ammonia—__ - - « - 2°22 
Albuminoid ammonia - - - *398 
Oxygen absorbed - - - - 38°35 
Soluble solids (rather higher) - 641 
Suspended solids (lower) - - 10% 


14930. Do you think that result would lead you to 
favour the construction of tank No. 3 as compared with 
No. 1, or No. 2, or rather to adopt the method of treating 
No. 37—You mean the 72 howrs flow. 


14931. Yes?—I do not think so unless it was pro-., 


posed to turn the storm waters through the septic tanks. 
14932. Then Nos. 4 and 5 are worked in series, are 
they not ?—Yes, -_ Pricer 
14933. No. 4 being a small tank of what capacity 1~ 
Half a million gallons. 


I suppose Nos. 1.and 2 are about the same? - 
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14934. No. 5 being much larger ?—1It is of the same 
capacity. 

14935. I thought.No. 5 was larger ?—No. 4 is rather 
deeper. ‘ 

14956. (Sir William Ramsay.) Do not you mean that 
Nos. 4 and 5 together represent a capacity of half a 
million gallons?—No.. No. 4 tank consists of a new 
tank and one of the old tanks joined together. 

14937. And the two together?—The eapacity of the 
old tank was a quarter of a million gallons. Them 
there is the new tank to add on. They are rather deeper’ 
than the large new tanks... 


14938. (Chairman.) But it is smaller in area, No. 4,. 
than No. 5, superficial area, but it is so much deeper 
that it makes up in quantity ?—It would be of a depth 
of from 7ft. to 8ft. Of course, the others would not: 
have that. 


14939. What is the purpose of having these two im 
series ?—There are really four in series, Nes. 4, 5, 6,. 
and 7. 


14940. No. 4 runs into No. 5?—The No. 4 is a tank 
itself with a normal flow, of 24 hours. It runs into 
No. 5, and thence-through Nos;-6-and-%.~ ~~ ~ 

14941. Through No. 5 to No. 6?—Yes. 

14942. And, through No. 6 to’ No. 7?—Yes; but‘ also 
coming into No. 5, there is a flow of a million and a 
half gallons of partially settled sewage... wl) 

14943. Which has not been through No. 4?——Which 
has not been through No. 4...) ....- . . ; 

14944. It has a double supply ?—Yes, that is:so. We 
tried the experiment previously of turning 2,000,000 
gallons through the four tanks, that being the capacity 
of the four tanks, but we found the sludge. accumula~, 
tion in No, 4 tank was so great that -we had to stop it~ 
at the end of two months’ trial and no septic action had 
taken place; so that since then we have turned the 
24 hour flow through No. -4,--and worked »the:ether- 
three in series, turning the effluent: from: No 4. into 
No. 5. : 

14945. (Colonel. Harding.) The No. 5 which Sir 
Michael is. speaking of is in.effect, a, separate experi- 
ment from Nos. 5, 6, and 7?—I told you that the 
effluent goes into:No. 5, sidis pork * 4 C 
_ 14946. That is simply a matter of convenience ?— 


Yes: 


14947. (Chairman.) So far as that experiment is: con- 
cerned, it is stopped, and then, as a matter of. con- 
venience, you turn your flow from No. 4 into the last. 
series of three, and that only forms a small part. of 
what goes through No. 5?—That is so. It is a quarter 
of what goes through No. 5 tank, | 

14948. Your data were taken at No. 4?—Yes....: | 


14949. Then what is the result of the passage through — 
these several tanks in series /—Practically no difference: 
to the 24 hours’ flow. I have not got any figures here 
for those three, but. the analyses I made some time ago. 
show there is practically no difference between: the 
three in series taken together with the 24 hours flow 
andthe ordinary 24 hour tank, 


14950. No. 2?—No. 2. 


14951. Then if there is-no difference: in the finak — 
result, are there any other reasons giving an advan- 
tage to this system of series ?—Yes. . 


14952. What are they?—The greatest».aceumulatiom i 
of sludge takes place in the first.tank; and this is con- 
fined to a, comparatively speaking, very small area, 
which, of course, is a practical advantage in cleaning. _ 

14953. They can be cleaned out more readily than @ 
large tank ?—Yes. 


14954:-So that, on the whole, supposing-a system of 
septic tanks is adopted,| the experience .here..would 
tather be in favour of having a series; at all events, @ 
series of two?—Yes. . lore pees 


| 14955. The first one being a smaller one, which could 
be cleaned out very readily. Does that apply to other 
members.of the,series,?, You have got a series, now of 
four ?—Nos. 4, 5, 6, and 7. There is really no advan- 
tage to be gainéd after the third tank. I should not 
favour a series of tanks containing more than three — 
tanks. The flow in them would tend to become so rapid’ 
in proportion; that is, the rate of flow would become — 
so rapid through the tank. 


MINUTES OF EVIDENCE. 


» 14956. And it is the eftluent from the several tanks 
combined together that you are using for your double 
contact beds ’—That is so. 


14957. (Colonel Harding.) The only point I had in 
mind was about the double contact beds. I take it 
that is included in the series you are now taking. You 
gave us the average analyses spread over six months, 
Mr. Harrison ?—Yes. 


14958. There was no great variation in these analyses, 
was there? The results of that double contact filtra. 
tion were very steady ?—That is so. 


14959. There.is no wide divergence in the analyses? 
—No ; they do not vary much. The variation is between 
"04 and *08 of albuminoid ammonia. 


14960. So that in no case would they reach the pro- 
visional standard of the Irwell and Mersey Board ?—I 
have never had a case where they reached the pro- 
visional standard since they have got into proper action. 


14961. Invariably below it ?—Yes, 
14962. That is the whole point. 


14965. (Chairman.) Now we may pass to the 
Whittaker.” We had evidence concerning that on a 
former occasion. .Have you got any new results to 
report with regard to the action of that since the former 
evidence. That is treated with the septic tank. I 
think the effluent from the septic tank is turned on to 
that ?—Yes, from the open septic tank. 


14964. And that gives you an effluent in which there 
is a considerable quantity. of suspended matter ?—That 
is so. 


14965. What is the average amount of suspended 
matter ?—About 5 grains per gallon. 


14966. But that suspended maiter may be removed 
by filtration through fine material ’—That is so. 
Through a thin layer of clinker,.as with,us. . 

14967. It is’ wholly removed 
absolutely... « 


14968. And what is the analysis of the Whittaker 
effluent when this ‘sediment has: been removed ?—For 
the past-six months the average result has been ‘251 
free’ ammonia, --045 alluminoid: ammonia, ‘372 oxygen 
absorbed, -727-nitric nitrogen. The incubator test has 
been satisfactory ; the soluble solids have been 64°1, and 
there is‘a mere trace of suspended matter at present. 


14969. What’ is the composition of the suspended 
matter:-as the effluent comes from the Whittaker ?— 
Roughly, there will be between 40 per cent. and 50 per 
cent. of organic matter; the rest being mineral. 

14970. What is the nature of the mineral matter ?— 
50 per cent, of it consists of oxides of iron and alumina, 


14971. 30 per cent. of the total suspended matter? 
—That is to say; all the rest consists of grit and other 
similar matters washed out of the bed. 


14972. Can you make.any statement as to the ‘com- 
position of the organic matter ?—I cannot, 
14973. It contains, roughly, a small quantity of 


nitrogen, 6. per cent..?—d. should not put the amount 
of nitrogen down as so high an amount. 


14974. But would you put it down as very low ?— 
Rather low... 


14975. As compared,-I mean; with the ordinary albu- 
minous matter ?—I' should put it down as equal to the 
nitrogen in rich soil. 

14976. (Sir William Ramsay.) Is: it nitrified —The 
nitrates have been washed out in the process. 

14977. Do the filter beds often want clearing ?—The 
Whittaker beds? -. 


14978. The filter beds of the Whittaker?—We. are 
working them now, turning the effluent from them at 
the rate of 400. gallons per square yard-or 2;000,000 
gallons per acre. 2 
_ 14979. (Colonel Harding.) That would be 400 gallons? 
—400 gallons per square yard, and they last about seven 
weeks, 


14980. (Sir William. Ramsay,)-Is there much diffi- 
culty in cleaning ?—The solid matter dries very rapidly.» 
Tt cracks up and separates very easily from the surface 
of the fine coke. 


14981. (Chairman. ) So..that if-you Have a series of 
them you can use them conven) ently,one after:another 3 
if you have a large enough series, by the time you come 


so, is - it?—Yes, 
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back to your first one it.can be readily cleaned ?—Yes : 
in fact, 
after stopping the inflow of liquid’on to the area. Aas 


14982. (Sir William Ramsay.) Do you still heat the 
water that goes on to the Whittaker ?—We are doing 
so at present, though past experience has shown that it 
is not necessary. It is more for convenience that it is 
done. 


14983. (Colonel H arding.) You are not doing it at-pre-: 
sent?—We are doing it at present. As a matter of 
fact, we have not at present a pump. at liberty, -and 
are using the pulsometer really more for convenience, 


14984. How long have you been using it ?—Since the 
necessity has arisen for about 12 months, 

14985. (Sir William Ramsay.) What rise of tempera- 
ture does it give?—-About 3°, 

14986. (Chairman.) Where is the temperature taken ? 
—At the end of the outlet pipe from the pulsometer 
and also as it leaves the sprinkler. 


14987. (Sir William Ramsay.) Have you to wash out 
the Whittaker often?—The Whittaker bed has now 
been working three years and over, and we have washed 
it out twice during that period. This year we have 
not touched it at all. It has :been helped this year 
by the very heavy washes of solids coming from it 
towards the end of spring. 


14988. That you ascribe to the increased activity 
of the bacteria at the time ?—It. occurs periodically ; 
we get it every spring. waiee 

14989. Would that be sufficient to keep the Whit- 
taker clean ?—Not of itself. 


14990. (Chairman.) There is a growth on the sur- 
face?—On the top of the filter there. is. 


14991. Would that have to be removed ?—The growth 
grows very rapidly towards, the beginning of spring. 
The temperature of the sewage, seems thento be at 
the best .point, and the sewage in the best condition 
for its growth, and if we once clear that period we. are 
all right for the rest of the year. We have at that time 
to keep continually forking the surface of the filter. 


14992. (Sir William Ramsay.) It is proposed: to put 
up a number of filter beds, They would all require. 
to be separate entities, like the one you have. It would! 
not be possible to make a large surface with a number- 
of sprinklers on it?—I do not think the aeration of the. 
interior of a bed like that would be sufficient. 


14993. (Chairman.) Have you any facts to base your- 
opinion upon ?—Not with regard to aeration. 

14994. What is the diameter, for instance, of a 
Whittaker ?—I should not like to fix on any particular - 
size, but the largest I have had experience of has been 
70ft, That. was properly aerated, 


14995. (Colonel Harding:) Let me ask your opinion. 
upon this: Suppose instead of having separate entities. 
of 70ft. diameter, such as have been suggested, you 
had: one long bed’ 70ft. wide ‘and of 200ft. or S00ft. 
length, why should not that answer ?22That would be. 
sufficient to allow of proper’ aeration: ’ ; 


(Chairman:) I was thinking that would get over- 
the difficulty of getting aeration in the centre of the. 
bed. 


14996. No part of the bed to be more than a-certain: 
distance from the atmosphere ?—I think so. ’ 

14997. (Sir William Ramsay.) Is it a very expensiver 
bed to construct, compared with the other ?—I¢. is; 
rather an expensive bed to construct, but not very much 
so as compared with the others. The comparatively 
small area required in proportion to the others makes 
up for the increased ‘cost. 


14998. Is there much. work required to clear the 
grit from the sprinklers ?—That depends, on. the 
sprinkler. If the holes are small and of the same 
diameter, and are so placed as to give equal distribu- 
tion over the bed—that is, that they become néarer ta 
each other as.they get to the outside of the sprinkler— 
then there is a difficulty, but if the holes are the same 
distance apart on the sprinkler and increase-in size. in 
proportion to the area covered, then there is not much 
difficulty. The pieces of materia] clogging. the smaller: 
hcles up are washed out at the next larger holes. at. 
the next flush—that is, with the use of the Candy 
sprinkler where ‘the flow “into the sprinkler’ is inter- 
mittent, 


it can be removed easily atthe end of amonth Harrison. 
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14999. Hiow often do the hoies require to be cleanea { 
—With the Whittaker sprinkler they require to be 
cleaned three times a day; with the Candy once a day 
is ample. 

15000. Is that a serious item in labour; I mean 
taking it per acre?—Yes, it will be, over a large area 
of beds. 


15001. (Colonel Harding.) The question of distribution 
has not occupied your attention, I take it, or that of 
the engineers, to a very important extent, because it 
was sufticiently good for these experimental purposes, 
but you consider probably that great improvements 
can be made upon the sprinkler apparatus that are 
now in operation there?—Oh, no doubt. 


15002. They must be looked upon meanwhile as 
provisional ?—Yes. 

15003. (Sir William Ramsay.) I was merely think- 
ing of what would happen when you came to apply it 
to 100 acres?—I am not sure you could not apply it. 


15004. (Chairman.) Now, I think, we may turn to 
the Leeds filter. How long has that been at work ?— 
We started that towards the latter end of last year. 


15005. What is the diameter of that ?—45ft. 


15006. How is it constructed ?—It is constructed of 
large slabs of clinker from the destructors. 


15007. What is the average size of the slabs ?—About 
14in. across. 


15008. The result of that is to leave relatively large 
interstices ’—-When they are packed vertically, as we 
pack -them. 

15009. They are packed vertically ?—They are packed 
vertically. 


15010. On the surface they are horizontal, but below 
the first layer they are all vertical ?—That is so. 


15011. Upon that you pour with the Condy sprinkler 
crude sewage ?—Yes, after fine screening. 

15012. Besides the first coarse screening at the out- 
fall you have a fine screen ?—Yes. 


15013. More than one?—Yes. The screen at the 
outfall isa lin. mesh. After that we have a {in. mesh, 
and then we have a 1-26in. mesh. 


15014. Can you make any statement as to how much 
you collect at first; not at the coarse one at the out- 
fall—you can neglect that—but at your first fine mesh 
screen. Perhaps you do not keep them separate ?— 
I have taken no account. i! 


_ 15015. Then we will take the two together. What 
is the amount of sewage you take out by means of 
these fine screens ?—About ten barrow loads a day. 


15016. What does that come to, do you know ?—No. 


15017. Can you make a statement as to the com- 
position of the material? All the larger matters are 
kept out by the coarse screen at the outfall ?—Yes, and 
that consists of paper and rags, and things of that 
nature, but finer screens chiefly retain fine lengths of 
fibre—wool fibre chiefly mixed with small pieces of 
paper, tea-leaves and small detritus generally. 

15018. Animal fibre ?—Yes. - 


15019. So that you think that is a large proportion 
of the total which the barrow loads take away ?—Oh, 
no; itis a very small proportion, aLout 4. 

15020. Is paper, then, a large proportion ?—I should 
say small. [ have really never screened the whole of 


the sewage so as to take out the fibre from the whole 
of the sewage. 


15021. What is the proportion of fibre to celluloids? 
What is the proportion. of the wool fibre to the cellulose ? 


Can you form any rough idea ?—I can only do so in this 


way, that we could with sufficient screening collect about 


80 tons weight of wet wool fibre per week. 


15022. And that it is proposed, as we are told, to 
burn ?’—Yes. 


15023. Mixed with coal and some oil ?—That is so. 


15024. Has there been any dyminution of the capacity 
of your Leeds filter since it’ was fairly started ?—In 
that case it is not a question of loss of capacity. It is 
a case of preventing wire-drawing by clogging through 
the interior of the filter. 


15025. Has there been any change in any respect? ° 
—Not otherwise than by growth forming on the top of. 


the filter. 
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15026. There is a growth on the top of your filter 
like that on the top of the Whittaker ?—Yes. 


15027. As great ?—Rather worse. 


15028. And occurring at the same time in the spring ? 
—Yes, but the periods extend longer. 
15029. What is the nature of the growth, do you 


know ?—I am afraid I could not say. It is a vegetable 
growth, in the nature of fungus. 


15030. Well, now, as to the effluent from your Leeds 
filter, what is the composition of that? In the first 
place, it is turbid when it is used, is it not?—Yes, it 
analyses then as it comes from the filter at -589. 


15031. How much suspended matter, first of all?— 
18°9 grains per gallon, and that is the average for the 
last six months. Of course, that fluctuates very greatly. 
The free ammonia is ‘589 ; albuminoid ammonia, -274 ; 
oxygen absorbed, 2°42; nitrogen as nitrates, -457 ; 
and the incubator test has been satisfactory during 
the past six months. , 


15032. How does that compare with your double 
contact bed in which you have septic tank effluent /— 
With the fina] effluent from the double contact ? 


15033. Yes ?—It is much worse, as this contains such 
a large quantity of suspended matter. 


15034. But taking away the suspended matter ?—Then 
it is about the same with regard to ammonia values 
and oxygen absorbed; better with regard to oxygen 
in solution. I will give you the actual figures after 
sand filtration of the Leeds bed effluent. Free am- 
monia is ‘296, as compared with °379 in contact beds ; 
albuminoid ammonia, :053, as compared with °065; 
oxygen absorbed, °427, as compared with -331; and 
nitric nitrogen, °664, as compared with °885 soluble 
solids, 76:8, compared with 60°6 in the contact beds. 


15035. I ought first to have asked you: your effluent 
from the Leeds filter is subjected to an alternative treat- 
ment; one is settlement and the other is filtration ?— 
That is so. 


15036. What is the result of the settlement, and what 
is the nature of the settlement ?—The settlement is a 
12-hour flow through an. ordinary form of settling tank, 
and the solids are retained. All the heavy solids are 
settled out, and what remains in the effluent is simply 
very fine particles giving an.opalescence to the liquid. 
The albuminoid ammonia is reduced to -095. 

15037. A reduction over the effluent from the filter ?— 
A reduction over the effluent from the filter, 


15038. From the filter itself the further reduction is P— 
After filtration to :05d. 


15039. What is your process of filtration? That is 
similar to the filtration to which you subject the Whit- 
taker tank ?—That is a layer of 61n. of very fine clinker. 


15040. How long does that take to go through ?— 
When the area is first saturated it runs through nearly 
at once, but as time goes on the solids collect on the 
surface, and the water gradually dams up. 


15041. And in what length of time does a filter become 
useless?—In about three weeks at the 400 gallon per 
square yard speed. 


15042. Is it equally efficacious during the whole of that 
time, or is it better at one time than another ?—It is | 
rather better after the first slight clogging of the surface 
has taken place, 


15043. When it is in its best condition what is the 
effect on the effluent?—The effluent is clear and 
sparkling ; quite as clear as drinking water. 


15044. And in composition P—Very little different to 
any other time. The albuminoid ammonia might be 
reduced 3 per cent. 


15045. Then there is not so much effect as in the settle- 
ment tank ?—There is a distinct effect in the settlement 
tank which is not obvious in the filtration. You said the 
albuminoid ammonia was distinctly lessened ; was it not 
by mere settlement ?—Yes,. but in this case you get oub 
more of the solids, and you get down to ‘053. That is 
better still than a settled effluent, but that settled 
effluent is pretty constant. It does not vary very much 
as the sand filter clogs. 

15046. When the sand filter is near its end it is pro- 
ducing very little effect ?—Very little effect indeed, ex- 
cept to remove the solids. It is only mechanical filtra- 
tion. 


MINUTES OF EVIDENCE. 2u3 


_ 15047. Now this suspended matter in your Leeds filter 
is not quite comparable to the suspended matter in the 
Whittaker ?—Not quite. It is not so well oxidised. 


15067. How long did you find that to be?—One and Mr. WW. Hl. 
three-quarter minutes, flarrison. 


15068. (Colonel Harding.) Comparing, then, Mr. Har 21 Oct. 1902. 





15048. How do you mean, not quite so well oxidised ? 
—I mean that the oxidising effect of passing. through 
the bed has not been so intense as in the case of the 
Whittaker bed. 


15049. Is it still capable of putrescence ?—Not as it 
comes from the bed and is mixed with the effluent, but 
when settled out as sludge the sludge is slightly putres- 
cent, though very slightly. 

15050. Is the composition about the same, does the 
same amount of mineral matter, the same quantity of 
iron exist? —The percentage of organic matter will 
slightly vary, but the proportion of mineral matter to the 
organic will be about the same. The iron is about the 
same percentage. 


19051. The Ducat, I think, has been in operation since 
the last report >—Since a year last May. 


15052. It has been going on since that time ?—Yes. 


15055. And what have you to report with regard to 
that? Do you use the crude sewage or the septic tank 
effluent ’—We used the crude sewage for the first few 
months, but found that the sewage matters merely 
clogged the surface of the bed, and after a while pre- 
vented the aeration of the filter, and we got bad effluents 
with regard to putrescibility. We had to clean the 
surface of the filter about once every six weeks, and then 
we should get good effluents for a period, and after trying 
this for several periods we then commenced a year last 
May to turn the septic tank effluent on. Since then we 
have turned the septic tank effluent on without stopping 
in any way. 

15054. And with what result?—We got very good 
results indeed. 


15055. What is the nature of the effluents ?—The 
effluent as it comes from the filter is similar in character 
to those obtained by the other continuous filters ; that is, 
it contains a good deal of suspended matter, but when 
this is settled out we then get very good effluents 
indeed. 


15056. What is the nature of the effluents ?—After 
settling out we get -432 of free ammonia, -053 of 
albuminoid ammonia ; -308, oxygen absorbed; -995, 
nitrogen as nitrates; and 70-0 soluble solids in every 
70,000 parts. 

15057. The matter in suspension is of the same nature 
as that of the Whittaker and the Leeds ?—Identical. 


15058. Then your conclusion is that it would not 
work with the crude sewage even screened. I suppose 
you used fine screens?—Yes; in that case the screen 
consisted of a layer of the bed material itself, and the 
sewage had to pass through this layer before passing on 
to the top. 


15059. You have not tested the Ducat with the sew- 
age screened by the same wire screen as is applied to the 
Leeds filter ?—We did, but it did not answer. It col- 
lected very rapidly. . 

15060. How long a trial did you make of that ?—It only 
took about four weeks in that case for the surface to clog. 
We found it was essential to remove the fibre from the 
sewage, and to do this we had to pass it through a layer 
of the bed material itself. 


15061. You removed the fibre by means of your fins 
screen /—Yes, but the screen in the Ducat bed was not 
quite so fine as that for the Leeds filter. 

15062. You have not tried the Ducat in exactly the 
wame way as you work with remarkable success your 
Leeds filter >—The reason is before we tried it with the 
Leeds filter we were sending septic tank effluent on to the 
Ducat bed. 


15063. But with the septic tank effluent you find the 
Ducat does not choke ?—It has not done so. 

15064. How long do you say it has been going on P—A 
year last May. 

15065. And there are no signs of choking ?—We only 
get local bonding on the surface of the bed. 

15066. (Dr. Russell.) You have made an interesting 
colour experiment with the Leeds filter to show the rate 
of flow?—Yes; we added fluorescine to the sewage just 
before going on to the filter, and took the time of the 
passage of sewage from the top of the filter to the 
bottom, 


rison, the process of double contact treatment of the 
septic effluent with the process of the Leeds bed, what 
sort of comparative result do you get? You told us, I 
think, that the final effluents were not dissimilar ?—No ; 
there is very little difference indeed. 


15069. Then what is the rate of flow that you can pass 
continuously through these double contact beds? You 
aow fill them, I think, three times a day ?—Twice a day. 


15070. And what is the volume you pass? Have you 
reckoned it out per square yard?—Yes. Taking the area 
of the two filters as one area, we are treating approxi- 
mately half a million gallons per acre. 


15071. And in the case of the Leeds bed you are 
treating ?—We are treating a million gallons per acre, 


15072. (Chairman.) Twice as much ?—Twice as much 
for the area covered by the filter. 


15073. (Colonel Harding.) The filter is of greater 
depth ?—In the case of the Leeds filter it is 12f. deep. 


15074. Then that passed through the Leeds filter is a 
first process ?—That is so. 


15075. And how does it compare with the septic tanks. 
as a first process? Does it give about the same amount 
of purification ?—It gives rather more according to the 
averages for the last six months, but when the flushes 
of solids come on from the filter, of course it won’t give 
as much as the septic tank, 


15076. As an average it might be considered to give 
an equal result with the septic tank?—It is rather 
better, I think. 


15077. (Chairman.) That is exclusive of suspended 
matter? The suspended matter in the septic tank is 
eminently putrescible ?—That is so. 


15078. What is the difference? Excluding the sus- 
pended matter in both cases, what is the comparison 
then ?—If you exclude the suspended solids from the 
Leeds bed filter, the albuminoid ammonia is ‘053. If you 
exclude it from the septic tank it is about "25, roughly. 


15079. (Colonel Harding.) Therefore the passage 
through the continuous bed which you call the Leeds bed 
gives a little better results than the septic tank treat~ 
ment if in both cases you remove the solids ?—If you. 
remove the solids—yes, 


15080. In both processes, getting the solids in analysis, 
the results are not dissimilar ?—Rather to the advantage. 
of the Leeds filter effluent. 


15081. The second process following the -passage. 
through the Leeds bed, you told us, was either settle- 
ment or filtration through a layer of thin material ?>— 
That is so, 


15082. Then through that second filtration you can. 
pass at the rate of a million gallons per acre also ?— 
2,000,000 gallons. 


15083. You have no doubt you can do it at the million 
gallon rate >—Without doubt, 


15084. So that in both cases, the first and the second 
process, you ‘have the ability to pass a million gallons. 
per acre ?—Yes, 


15085. And that is rather an advantage in some cases 
over the double contact filtration, because you could, 
if compelled, work on a smaller area %1—Oh, yes. 


15086. (Sir William Ramsay.) What would be done. 
with the increase from storm waters ?—At present I 
should propose turning the excess on to the filter. 


15087. It would stand it?—It would help to remove: 
the solids as well. It would flush them out. 


15088. (Colonel Harding.) You have tried some ex- 
periments in washing out at Leeds, and you believe 
that washing out would be accomplished by the storm 
overflow during storm time ?—That is so. Then we get 
an effluent quite black with suspended matter. 

15089. (Chairman.) When you have washed it out in 
that way from the filter, what is the composition of the 
effluent that you have? You have removed the suspended 


-matter ; you have it washed out ?—The effect of wash- 


ing is to make the effluent rather worse than it was 
previcus to the washing for a short time, 

15090. How much worse?—Can you give me any 
figures ?—Trusting to memory, it will increase ihe alhu- 
minoid ammonia ‘05 to ‘09. 
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15091. After washing ?—After washing. ‘lhe bed is 


throughout the year?—I do not thmk so, because with 
certainly very much worse after washing out. 


storm waters you would not anywhere approach the 
flow through the filter that you: would have in washing 
it out. ‘ 
15093... (Colonel. Harding.) In. artificial cleaning out, — 
you weuld have a flow probably twenty times larger 
than the normal flow ?—In cleaning out we should have 
a flow quite twenty times greater, if not more, and with 


any storm water you would not have above six times 
the flow. 


(Colonel Harding.) Do you gather that you have 
washed out some of the bacterial life?—Yes, you have 
disturbed it altogether by the comparatively rough 
treatment it has had in removing the solids. 





15092. (Chairman.) I mean, if you had_ frequent 
storms, and vou were to turn your storm overflow on to 
your Leeds filter, you would have an inferior result 
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Muixvures of Evipencs taken at the Bradford Town Hall after the visit of the Commissioners to the 
Bradford Sewage Works at Frizinghall. 


Me. J. Mr. JosepH GARFIELD, Engineer of the Bradford Sewage Works, and Mr. R. Jounson, Chairman of the Public 
Garfield and Health Committee of the Bradford Corporation, called; and Examined. 
ies (Chairman.) I just want to put on record, Mr, Gar- 


15105. Can you just briefly describe the story of 


field, some of the facts that have come before us to-day. 
I do not think you have anything special to tell us, have 
you, Mr. Johnson, with regard to the details? Mr. 
Garfield will give us that. We want to put it on 
record ? 

(Mr. Johnson.) I have not, Mr. Chairman. Nothing 
more than I gave before the Commission on the Ist 
July. 

15094. What we want to put on record are the facts 
with regard to the treatment of the whole of the 


sewage by acid, which has been going on now since ? 
—(Mr. Garfield.) 13th August last. 





15095. How much sewage are you dealing with ?—~ 
About 12,000,000 gallons a day. 


15096. First that is thrown into tanks—detritus 
tanks—from which you remove the detritus by- 
A bucket grab. We remove about ten cubic yards a day 
-of detritus. 

15097. Which you sell?—Well, we give it away. 

15098. Then it is your intention that the fluid from 


which the detritus has been removed should be passed 
through screens ?—That is so. 





15099. But at present?—Only a portion of it is 
passed through an experimental screen. 


15100. Experimental screens after you. have added 
acid ?—Yes. 


15101. Then, supposing that the material would 
‘have passed through the screen, you will continue 
what you are doing now, adding acid. to the total 
sewage /—That is) so. 


15102. The actual amount which, you add at any 
particular» time, varies?—Varies according to the 
sewage. f 

15103. On an average ?—The actual figures are that 
from 130 tons, the lowest, we have gone upto 200 tons 
per week of brown oil of vitriot:. 

15104. The sewage which is treated by acid is passed 
into settling tanks ?—Yes; into twelve settling tanks. 


those twelve tanks?—The twelve ‘tanks, each of a 
capacity of a quarter ofa million gallons, giving a 
total capacity of 3,000,000 gallons, receive a normal flow 
of 12,000,000 gallons.. The tanks can be worked either 
separately or in series, and.a series can comprise 
any number up to twelve. The precipitation takes 
place rapidly, fairly rapidly, and’ some’ 95. per cent. 
of the suspended matter is removed in those tanks. 

15106. What is the usual time for precipitation to 
take place ?—The theoretical time is six hours, but I 
think most of it has to take place in about three hours 
—the time of passage through the tanks. 

15107. Then can you make any statement as to the 
composition of the effluent?—The effluent is highly 
polluting. 

15108. First of all, with regard to re-action ?~The 
re-action is always acid, except on Sundays. att 

15109. What is the limit of acidity which it reaches? 
—The average has been 12} grains per gallon of sul- 
phuric acid, 

15110. The suspended matter which still remains ?— 
The. suspended matter which still remains is from 
7 to 14 grains per gallon. . ‘ 

15111. Oxygen absorbed ?—About five grains per 
gallon. 


15112. The albuminoid ammonia ?—That varies very 
considerably. It does not vary at all in proportion 
to the oxygen absorbed. The oxygen absorbed figure is 
obtained from a sample collected every hour, night and 
day. 

15113. What are the ranges of the albuminoid am- 
monia?—I have not the figures here, Sir Michael, but I 
can give you one figure perhaps. It was one grain per 
gallon on October 1st. oN 

15114. So that the total amount of purification of © 
that crude sewage amounts to ——?—If you take it 
on the oxygen absorbed figure it is 50 per cent. 


15115. Do you know the amount of dissolved solids 
and especially of inorganic solids, in. your, effluent 
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They are considerable, are they not?~They are very 
considerable, yes. They amount to as much as 200 
grains per gallon, the total dissolved solids. 

15116. 200?—200 grains per gallon. 


15117. Do you know what they are chiefly, a large 
quantity of potash, I presume ?—Yes; there is a large 
quantity of potash and a large quantity of soda. 

15118. And that is discharged into the beck ?-- 
That is discharged into the beck. 


15119. Then your sludge amounts to how much 
day !—About 400 tons of wet sludge. 


15120. That is taken ftom 
cipitation tanks. 


15121. By suction ?—By gravitation and compressed 
air, and afterwards forced by compressed air to the 
sludge filter presses and elsewhere. 

15122. When you began in August, was that taken to 
the benzine apparatus, or in part only ?—A part, some- 
thing like 50 ‘tons, has been taken to the benzine appa- 
ratus since May last—April or May. The benzine ex- 
traction apparatus was working from March till 30th 
August. ; 

15125. And that has been given up now ?—The plant 
is about to be removed to France. For the next three 
weeks ‘they will experiment with the pressed sludge. 


per 





?—From the pre- 


15124. In the meanwhile, what are you doing with 
this sludge. You are taking some of it into your 
presses ?—-Some of it into our presses. 


15125. How much, what proportion ?—Only a small 
portion. 


15126. It is an experiment?—It is an experiment, 
yes. : 

15127. The rest you are carrying away 7—We are de- 
positing it on the land round about the works. 

15128. How much are you taking for experimental 
purposes /—Yesterday we took 60 tons. 

15129. What process are you subjecting that to? 
—It is acidified with sulphuric acid, and heated up to 
boiling point, forced by compressed air into the filter 
presses, where it is compressed into a cake, part of the 
grease which it contains is removed, passing away in 
the effluent liquor., 

15130. What proportion of the 
the liquor ?—Less than one-third. 

15131. So that two-thirds remain in the cake ?—At 
icast two-thirds remain in the cake. 

15132. And what at present are you doing with the 
cake?—We are burning the portion that we are :lis- 
posing of. 

15133. Do you fna it available as fuel?—From the 
experiment made last week I find it to be worth about 
2s. 6d. a ton as fuel. 


15154. What further are you doing with the liquid 
effluent containing the-one-third of the grease. Are 
you treating that?—The liquid. 

15135. The liquid which is squeezed out ?~That con- 
tains very little grease. Itis very strongly acid. ‘Chat 
comes back into the crude sewage for re-treatment. 


fat goes away in 


15136. And from the press there is squeezed out a 
fluid which contains one-third of the fat which was pre- 
sent in the sludge P—That goes into small settling tanks, 
where the fat rises to the top and is collected. The acid 
liquor passes away into the crude sewage for re-treat- 
Ment, 

15157. And have you been able to attach any value 
to that fat?—Judging from the value of the fat ex- 
tracted by the solvent process, it is worth about £8 or 
P29 atom... * 

15138. Have 
of it. 


15139. And then you have made, have you not, ex- 
periments as to further purification of the precipitation 
tank effluent ?—We have, 

15140. Which is, as you say, distinctly acid in charac- 
ter, often rising to a very considerable amount of acidity ? 
—Yes. 

4 


you sold any of it?—I have not sold any 







15141. How long have you been carrying on experi- 
‘ments with that acid tank effluent 2—Since May last. 


_ 15142. Can you state what experiments you have car- 
Tied on in reference to it? You had a filter previously 
B 96225. 
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existing ’—The filter we have experimented with for 
the whole of the time was constructed about two years 
ago, and up to May last was treating an alkaline effluent. 

15143. The filter was one of fine coal, was it not ?— 
Of fine coal. 


15144. With a depth of five feet ?—Five feet.: 


15145. And how did you work that?—The effluent 
water was discharged on to it 24 times during the day. 
At mid-day the discharge would take place about every 
twenty minutes and at midnight about every two 
hours ; the times of the discharges were calculated from 
the variations in the rate of flow of the whole volume of 
sewage. 

15146. So that the filter had from 20 minutes ?—. 
From 20 minutes to two hours’ rest. 


15147. Can you make any statement as to the time 
it took for the fluid to pass through the filter from the 
top to the bottom ?—No, I can only say that it was about 
from five to nine minutes after the flush went on that 
the volume of discharge from the filter avas very much 
increased. 


15148. The filter was uniform, I think, throughout, 
and not graded ?—Uniform throughout. 

15149. Except some larger pieces at the bottom 2— 
That is so, 

15150. Can you state what result you got with your 
filter when you worked it with your acid effiuent, be- 
cause that is the point we are interested in. It had been 
at work for a long time with alkaline effluent 2_Yes. 


15151. And in May last was it?—In May last. . 


15152. In May last you began to use it for your acid 
effluent ’—That is so, and since then we have found the 
acid effluent passed much more freely through the filter, 
or rather the filter did not choke so much as with an 
alkaline effluent. 


15153. You had found it 


previously to choke up with 
the alkaline effluent ?—Yes. 


15154. Was it actually disused at the time you began 
to use it for acid effluent ?—We were not using it at the 
time. It was very much choked up. It might have been 
standing a week or a fortnight. 


15155. Can you give us any statement of the amount 
of purification you have obtained by that filter during 
the period ?—I have not many figures with me, but I 
have one result here. The albuminoid ammonia was re- 
duced 87 per cent. compared with the crude sewage, and 
the oxygen absorbed 86°5 per cent. 
sorbed was 7°5 in the tank effluent and 1:6 in the filter 
effluent. These are grains per gallon. 


15156. Is that one of your best results ?~That is the 
only result I have here. I was not prepared to give evi- 
dence before the Commission. 


15157. But, from your general memory, that is very 
fair ?—That is a fair result. The oxygen absorbed is 
generally more than one grain per gallon. 


15158. Then you have quite recently, within the last 
fortnight, instituted a new filter ?—We have. 


15159. A similar, but a finer filter ?—Made of practi- 
cally the same material. 


15160. With a similar depth of 5ft. ?—With a deptn of 
5ft. 


15161. What has been your result from that?—The 
first result I have was, that in the first effluent 
that came from the filter, the oxygen absorbed 
was Oo; grains per gallon in the tank effluent, 
and % grain per gallon in the filter effluent ; the free and 
saline ammonia, 2°8, was reduced to 1 grain per gallon. 
The albuminoid ammonia, “17, was reduced to ‘14. 
That was taken on the 9th October. On the 11th 
October the results were as follows: It was evidently 
after rain the sewage was more dilute, 2-4 grains per 
gallon of oxygen absorbed was reduced to ‘24, frea 
ammonia was reduced from 1 grain per gallon to -36, and 
albuminoid ammonia from -43 to ‘048. 


15162. Did you test the alkalinity, the reaction of 
the effluent from the filter?—Yes. It was exactly the 
same as the tank effluent going on to the filter on Octo- 
ber 9th. It was slightly on the alkaline side, but prac- 
ticaily neutral. On October 11th the tank affluent gave 
1} grains acidi y, the filter effluei t being 5 grains alka- 
linity. 

151635. But, as a rule, the fluid you throw on to thesy 
filters is acid ?—Yes. 


Fr 


AT 1 ahi < 
Carfield and 
Mr. RP. 
Johnson. 


22 Oet. 1902. 


The oxygen ab-. 


Mr. J. 
Garfield and 
Mr. RB. 
Johnson. 
22 Oct. 1902. 


226 


15164. But on this occasion it was neutral ?—It was 
neutral on October 9th. 

15165. Now, with your old filter the effluent thrown 
on to it was distinctly acid ?—Tank effluent ; distinctly 
acid. 

15166. And that has come out, has it, at the bottom 
ofthe filter, the effluent! from the filter,’-as an alkaline 
reaction ?>—Yes, quite alkaline. I have’here just one 
result; The acidity of the tank effluent was equal to 7°8 

rains per gallon, sulphuric acid. The alkalinity of the 

Iter effluent was equal to 14 grains sulphuric acid. 

15167. That is just on the alkaline side of neutral ; 
that was after that filter had been used with an 
acid effluent from the tanks for some considerable 
time ?—Yes ; these samples were taken in September, 
September 17, and the filter had been used since May 
with acid effluent. 


15168. May 1 ask, you have in charge not only these 
works, but several other works /~I have. 

15169.’ What steps do you take with regard to the pro- 
curing of the sampies and their being analysed? They 
are not analysed by yourself, naturally 7—No. 

15170. By whom are they analysed ?—The city analyst 
does the analytical work, Mr: Richardson. 

15171. What steps do you take with regard to the 
collection of samples ?—Well, in many of the works I 
am afraid they are rather neglected. 

15172. I mean these particular samples, for instance, 
the results of which you have given ?—Those samples are 
taken by the workmen. They take samples every hour 
for 24 hours. 


15173. By the crdinary workimen of the place ?—By 
the ordinary workmen. 


15174. (General Carey.) Have you told us what amount 
of grease is contained in the sewage before it enters the 
precipitation tanks, and what amount is deposited in 
thetanks by the treatment?—No; I think I have not 
told you. I have one case here where the average was 47 
entering and 14°7 going away. 

15175. In the tank effluent ?—In the tank effluent. 


15176. Have you had any further results after filtra- 
tion with the experimental filters?—Yes. In the case 
of one sample taken from that new coal filter, 15 grains 
per gallon went on to the filter and 5 grains came off the 
filter. 


15177. Of grease /—Of grease. ..1 should not actually 
like to say it.was grease. The examinations of these 
smal] quantities of greasy matiters in these waters is very 
different indeed. I am giving the Committee a general 
impression. I should not like to say, that these figures 
are absolutely reliable. 

15178. (Chairman.) There is one question I should 
have liked to ‘have asked you, which I think I did not. 
What is the capacity of this new coal filter which you 
have put up ?—The area is 12 square yards. 

15179. The diameter is %—12ft. 


15180. And how much sewage can you_ treat 
adequately per diem with that?—Well, I should not 
like to say how much we can treat to give a satisfactory 
effluent. Of course, that all depends on the standard 
required. I am treating now at the rate of about 50 
to 60 gallons per square yard per day. 

15181. And that so far has given you what result ?— 
In the case of the old filter the oxygen absorbed is above 
1 grain per gallon; in the case of the new filter it is 
for the present below that. I expect that it will get 
above in a short time, 

15182. It is not the average ?—It is not, I think, the 
permanent figure that we shall obtain. 

15183. It is not the provisional standard of the 
Mersey and. Irwell Rivers Board ?—The old filter does 
not satisfy,them, but the new one at the present time 
does satsfy them upon that. It is 50 per cent. below it. 








_ 15184. But, of course, you are not able to say that 
it will be permanent ?—One paay expect that it will rise 
above 1 grain per gallon. / 

_ 15185. But you can treat 50 gallons to the square 
inch ?—50 gallons to the square yard. 

15186. (Colonel Harding.) You would expect better 
results from a deeper bed, would you not? Yes, 
perhaps one could obtain better results, but with a 
deerer bed perhaps we should have to have a coarser 
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material, and then the contact of the material in the 
filter would not be so long. Of course, that is a matter . 
of experiment. 

15187. (Chairman.) Do not you find a difficulty? + I 
mean you have to trust to the ordinary workmen to 
take samples, and all the samples have to be sent up to” 
Mr. Richardson for analysis. In your judgment would ~ 
not the possibilities in the future be very much ex- 
pedited it you had a chemist on the works?—It would 
be a. great. advantage to have a man who not only would 
see to the taking of the samples, but would do the 
analytical work on the spot. . 


15188. (General Carey.) Is it the intention of the Cor- 
poration to proceed with further experiments, or to be 
content with results that they have got already ?—In 
connection with precipitation ? 

15189. The tank effluent in connection with filtra- 
tion. ) 

(Chairman.) That.is a question for Mr. »Johnson.; 
Perhaps Mr. Johnson. would like to. answer that. 


(Mr. Johnson.) I think it is the intention of the 
Committee to proceed to make an application to Par- 
liament. for land ‘to treat the sewage, but they do not 
propose to make an application to next year’s Parlia-: 
ment. They have under consideration an application,’ 
and during the next few months every effort will be 
made by the Committee to come to terms privately, so 
that when we go to Parliament it will be an unopposed , 
Bill. 


15190. Are you quite.clear what you are going to do 
with that land when you have obtained it?—Yes; I 
think we should proceed to lay down certain tanks and 
bacteria beds. 


15191. Of what kind, what size?~That is a very 
difficult question, and pne which the engineer would be 
better able to answer than I am. 


15192. (Colonel Harding.) I take it the Corporation 
of Bradford is about to carry on systematic experi- 
ments ?—They have been doing se for three years, and 
they will continue these until the very moment when 
they have to go to Esholt. 


15195. (Chairman.) By this system you have adopted. 
of using acid for the purpose of extracting grease you 
have produced, you see, on a very large scale what is 
quite unusual, a distinctly acid effluent, and most of 
the systems which are used in varioun parts of the 
vountry are based on having to deal with an effluent 
which 1s either neutral or alkaline, so that you have 
before you a problem. specal to Bradford /—We quite 
realise that, Mr. Chairman, and that was one reasom 
why Mr. Garfield changed the contents of the present 
bacteria bed with a view to ascertain reliable results. 
You may depend upon it that the Committee will take 
every step to obtain reliable information. 


15194. You are now in a position, I mean itis quite 
possible that later it may be found. necessary to pro- 
duce a similar acid effluent for the extraction of grease 
or other purpose—you are now in the position to ac- — 
quire most valuable knowledge as to the proper way 
of treating an acid effluent?—Yes, we fully realise 
that, and we shall take every step to obtain reliable 
information. 


45195. I mean you can do that at a much less ex-— 
wense than would be necessary if new plant were erected 
elsewhere to solve that problem?—Yes, that is so. — 
We devote part of our works at Frizinghall to carrying 
out experiments, and I may say that some of the ex- 
periments which. we have carried out have been of 
great value to us. For instance, we tried for nearly 
twelve months the method of using the tanks im series: 
in the old works before we put down our present 
twelve tanks, which was of the greatest value to us, 
and enabled us to geti very dense sludge as well as a 
very good effluent, better than we were otherwise able 
to get with the previous method, and the Committee 
are desirous, I am quite sure the Committee are unani- 
mous in carrying out such experiments in that part 
of Frizinghall as would guide them whenever the time 
comes to go to a larger area. a 


15196. (Colonel Harding.) The Corporation quite ap- 
preciates that the settlement process which we have 
visited, and which is so useful, cannot be considered 
final 2—Yes, I think the Corporation realise that they — 
will have to do more with the sewage than they are — 
doing at the present time. I do not think there is any 
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had 
; ‘ 

is very difficult at this stage to attribute it to anything Mr. J. 

in particular ; but it appeared to me from. casual obser- Garfield and 

vation that with the alkaline effluent it was a fungi Mr. R 

growth that choked the filter; we do not find that so Johnson. 

much with the acid effluent. Of course, all the infor- 99 Oct. 1902, 


question about that in the Council. (Dr. Russell.) Did 
I understand you to say that there was. less sludge 
with. the filters? (Mr. Garfield.) Less sludging up. of 
the filters. 


15197. What observations did you derive that in- 











ference from #—In working with an alkaline effluent it ™mation that i have given to the Commission is only rears 
,was necessary to stop the filters three or four days really preliminary. There is nothing decisive or definite 
“every week to give them a rest, but working with an 1 any sense in any of the experiments that have been 
acid effluent we have been working continuously since made, 
May, and that necessity has not shown itself in any 15199. You regard it as @ very important observation, 
“sau and worth taking a deal of trouble to establish on a firm 
15198. Is there anything in the constitution of the phasis ?_T consider it an exceedingly important observa- 
‘effluent compared with alkaline to which you would tion, that, 
attribute that effect? Is there more grease present in ; | 
the one than in the other ?—No, I should not attribute . 15200. And probably you would propose to investigate 
it at all'to the quantity of grease in the effluent, but it it with great accuracy ?—Yes, that will be done, sir, 
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p. AS ME OLE 
15201. (Chairman.) You are the Borough Surveyor, 15215. What was the next step then?—There was no d Mr. R. 
Mr. Pickles?—(Mr. Pickles.) Yes. ‘i attempt at that time to purify by means of filters or “ pas 


land. Then the works came into the hands of the Cor- 
poration, and they increased the tank capacity, and 23 Oct. 1902, 





15201*. In the whole borough you have two sewage 
works?—Yes. The Duckpits drainage area and the 





Altham drainage area. 


15202. The Duckpits being much the larger of the two? 
—Much the larger. 


15203. What 
—97,044. , 

15204. And the acreages of the two watersheds ?— 
Duckpits 2,800, Altham 1,215, making a total of 4,015. 

15205. It is Duckpits that we are going to visit to- 
day P—Yes, 

15206. They are both on the same plan; the same 
system is adopted in both?—Yes, the same system. 


15207. So that we may confine ourselves perhaps to 
Duckpits. here is nothing special about the other one 
to which you wish to call attention ?—No ; we are simply 
carrying out the same system as has been adopted at 
Duckpits. 

15208. Will you state very briefly the history of your 
installation ?—From the commencement? 


15209. From the commencement, very briefly In 
the first place the works were let to the Scott Sewage 
Purification Company. 


15210. What works ?—The Duckpits works. 


_ 15211. They were in existence then %—They were in 

existence then. They were really ordinary settling 

nks, and the company took the works and undertook 

to treat the sewage for a certain number of years, and 

they attempted to make cement. The sludge was taken 

_ out of the works and roasted on plates, and, of course, 
the result was a nuisance. 


15212. They failed ?—They failed. 
225. 


is the present population of Burnley? 


acquired land half a mile lower down the river for the 
purpose of treating by means of chemical precipitation 
and land filtration. 


15214. What year was that about ?—1890 or 1891, 


15215. That was found inetfectual ’Nes; those 
works were carried out, and the works were completed 
about 1895-96—that is, the whole of the land was laid 
out at that time—-well, with, the exception of three acres 
across the river. The tank capacity at that time—in 
fact, at the present time—is 1,273,000 gallons. That 
was after the capacity had been increased, and of the 
65 acres of land which had been acquired for the pur- 
pose of filtration, 60 acres were laid out, giving a net 
filtration’ area of 40 acres; of counse, the rest was taken 
up im banks and roads, and there is an isolated plot 
across the river, three acres in area, which has not 
been dealt with, 

15216. That, again, did not 
arrangement ?—No, sir. 


15217. And it was in 1897 that you commenced your 
present system ?—Yes. I might explain that in connec- 
tion with the land filtration, the scheme which was 
approved by the Local Government Board provided for 
the subsoil drains being laid 22 yards apart. In order 
that the land may deal with ‘more sewage, we re- 
drained. the whole of the beds which had then been 
laid out, and we put in two intermediate subsoil drains, 
makine the under-draining 7s yards apart instead of 
22 yards, and the whole of the 40 acres was laid out and 
under-drained in that way. Still, we could not deal with 
above one-quarter of our dry weather flow. The rest of. 
the clarified effluent had to be turned direct into the 
stream, 


prove satisfactory, that 


en, 2 
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19218. For precipitation you were using alumino- 
ferric as a supplementary precipitant?—No, sir; 
alumino-ferric was tried for a short time at the com- 
mencement of the works, and then we used lime and 
copperas. 

15219. And then subsequently you used ferrozone for 
a short time only ?—Yes, but that was in connection 
with the polarite filters. I may say when we found the 
land had failed, in order to aid the land it was decided to 
put down four polarite filters on the International Com- 
pany’s process as an experiment, and those were con- 
structed, and the company advised that we must change 
our precipitant to ferrozone. 


15220. How long did you use this?—Three months ; 
and we found that the precipitant bill was running up 
from £800 a year to about £3,000—in fact, at the rate of 
over £3,000; but that was not the whole difficulty. 
The sludge began to boil up in the tanks, and, in fact, 
we got incomplete precipitation. The sludge was going 
down the effluent channel on to the beds and ruining 


the beds, so that we had to abandon the ferrozone . 


altogether as a precipitant. 


15221. Then, notwithstanding that, you made these 
various attempts to treat your sewage partly by precipi- 
tation and partly by land, and those were unsatisfac- 
tory /—Yes, 


19222. And you determined in 1897 to begin with ex- 
perimenting with bacterial beds?—Yes. I might say 
in connection with the land that it was not worked on 
any rule-of-thumb basis; it was not left to the manager 
at all. Analyses were taken from the whole of the beds, 
and the beds were given proper rest, so that they should 
not become sewage sick, because we thought that it was 
hetter to deal with what sewage the land could treat 
effectually rather than turn a lot on and get a bad 
offiuent. Of course, the rest, the three-quarters of the 
daily flow, was discharged into the river without any 
attempt at treatment, 


15225. Then so much as was thrown on to the land 
was effectively treated 7—Yes. 


15224. But you were unable to treat the whole of 
your sewage in that way ?—Yes, 


15225. Only a small portion ’—Only one-fourth. I 


might say that our dry weather flow at Duckpits is 
2,000,000 gallons. 


15226. Then will you state what you have done with 
regard to these bacterial beds ?—Of course, after giving 
the polarite a proper test, and finding it a complete 
failure, we had to consider some other scheme, and at 
that time Mr. Dibdin had issued his report, and we 
decided to experiment on bacteriological lines, and we 
constructed two filters, each half an acre in area. One 
was constructed of the ordinary clinker, what we call 
engine ashes here, with no grading or screening; the 
other was constructed of coke, lumps of coke 24in. or 
din. in size, and these commenced working in January, 
1898. Of course, we thought at that time that ome cen- 
tact would probably deal with our sewage,, 


15227. Then you are using these two beds, each of 
them as one contact, although they were different in 
structure ?—Yes, as first beds, and in conjunction with 
precipitation by lime and copperas, 

15228. How much sewage did you throw upon these 
contact beds—what proportion of your sewage 7—Well, 
we found that they were treating somewhere about be- 
tween 30 to 40 gallons per square yard. Of course, when 
they first’ commenced working they were treating far 
more, but gradually the capacity went down, and subse- 
quent gaugings showed that they would only average 
about 29 gallons, 


15229. Then in 1898 you were treating a certain quan- 
tity of your sewage in this way, first precipitating with 
lime ?—Yes, lime and copperas. 

15250. And then you were throwing that upon one 
or other of these two beds ’—Yes; I might say that 
the effluent from these beds was so. arranged that it 
could be discharged over land filtration areas, 


15231. You were first using lime and copperas for 
rare two single contact ne i and then land filtration ? 
—Yes. 

15252. And how long did 
continued for about 
and then we deci 
tanks. 


15233. Was the resus satisfactory of those three years. 


that continue ?—Well, it 
three years—two to three years— 
led to experiment with open septic 
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the experience of those three years?—Yes, as far as 
it went; but the effluent from the beds was not suffi- 
ciently purified to discharge into the river, but we 
found that a second contact would probably purify it 
still further, so we experimented in that direction. We 
got a box a cubic yard in capacity. 

15234, You made certain experiments with having s 
second contact bed ?—Having a second contact bed. 


15255. And the result of that experiment was suffi- 
ciently good to justify you doing it on a larger scale? 
—Yes. 

15256. And when did you begin your second contact 
beds ?—It would be about May, 1898. 


15237. Then still maintaining your lime and copperas 
precipitation, you used the second contact bed in addi- 
tion to your first one ?—~Yes. 


15238. Well, and what were the results of that 1—They 


were perfectly satisfactory. The effluents from the 
second bed were very good. , 


15259. And could be discharged at once into the 
river /—Yes. 


15240. So as to render your land treatment unneces- 
sary /—Of course, if we had been able to treat a suffi- 
cient quantity, it would have been unnecessary. The 
quantity we were treating was very small. 


15241. Then what was, your next step We put down. 
two second contact beds of fine material adjoining the 
river, and discharged the effluent from one of these 
first contact beds, and bed on to it, and the effluent from 
the second contact bed was discharged direct into the 
stream, and in no case, I think, has there been an un- 
satisfactory effluent. We have had no reports of any. 


15242. Then what were the next steps you took? You — 
were only treating, of course, a small quantity of sew- 
age in this way?—A very small quantity. The next 
step was to experiment with open septic tanks, 

15245. What led you to do that?—We thought that 
in the first place the beds were perhaps: clogging up 
with lime. The analyst at that time thought that the 
clogging was perhaps due to the lime. 

15244. Was your sludge troubling you at all at that 
time ’—No; we had no difficulty in geting rid of the 
sludge. We experimented with two of the end tanks 
upon the open septic principle, and one was flled for 
12 hours and the other for 24, and analyses were taken 
of the tank effluents, and the analyst at that time re _ 
ported that there was very little difference, Then it 
was decided to convert the whole of the tanks to the 
oe septic principle, and that system is working +o-— 

ays 


15245. Can you describe exactly what it is, your 
present system. How many of these septic tanks have — 
you /—We have twelve septic tanks, with a total capacity, 
as I said before, of 1,273,000 gallons. The sewage on h 
reaching the works flows through ordinary screening 
chambers. We have mechanical screens, mechanical — 
rakers, and the sewage must pass through three screens, — 
vhe first with a 3in. mesh, the second #in., and the 
third 4in., and sufficient lime is added to make the 
sewage neutral. ; 

15246. Your sewage is naturally acid, is it?—Not_ 
always; it is sometimes. (Mr. Ross.) We get acid from 
the dye works, and the men down there could not control 
it sufficiently, so it is just as well to have a slight excess 
of lime at all times. It is unnecessary to add lime if the 
presses are working, because we conduct the liquor to the 
press inlet. (Mr. Pickles.) As it enters the works, the 
Sewage passes through these screens, #in., din., and-din.,! 
and then goes into the tanks, and is delivered by a sealed 
inlet, and then after passing through the tanks—the 
tanks are worked separately, by the way—it passes out 
of the sealed outlet, , 


15247, What is the rate of flow through the tanks ?— 
At present the tanks will have an average of about eight 
hours. fiow. 

15248. For each one of them ?—Yes ; we consider our 
present tank accommodation quite insufficient, and, in 
fact, there was a Local Government inquiry, with 3 
view to doubling the tank capacity. 

15249. Perhaps, before we go on, I ought to have 
asked you what is the nature of your sewage. The total 
volume you are dealing with you say is 7—A dry 
weather flow of 2,000,000 gallons. 

15250. That is in large measure domestic sewage (— i 
Yes, we are almost entirely on the water-closet system. a 
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15251. (Dr. Russell.) That proportion applies only to 
the Duckpits ?—Yes. 


15252. (Chairman.) We are confining ourselves now 
entirely to the Duckpits’—I might say that our sewage 
is exceedingly strong, as we have 15,000 slop water 
closets. I think you will know the ordinary slop water 
closet, the Ducket’s, and so on, in addition to about 
8,000 clean water in the borough, so that our sew- 
age is exceptionally strong, and we get very little manu- 
facturing effluent in the sewers. 

15255. Very little?—Very little. 

15254. You have some ?—We have some. 


15255. Of what nature?—There is one very small 
tannery. We have two dye works. Those dye works 
discharge into the sewers by agreement. One discharges 
at the present time not more than a maximum of 5,000: 
gallons per day. 

15256. Uniformly or irregularly during the 24 hours? 
—Well, uniformly. We have control of the discharge. 


15257. You have arranged that it should be uniform ? 
—Yes. 


15258. Have they any settling tanks on the works 2— 
They have settling tanks. 


19259. Is it very highly coloured, their effluent ?— 
Yes. 

15260. Does it give you much 
colour ?/—We find no trouble. 


15261. Then breweries?—We have practically no 
brewery waste. 


15262. And the large paper works do not discharge ?— 
No, sir; they treat their effluent separately, and dis- 
charge into the river. 

15263. What is the general composition of the sew- 
age?—(Mr. Ross.) It rans somewhere about 47 or 4:8 
parts per 1,000 of free ammonia, 1°5 to 2 albuminoid 
ammonia, 130 to 180 of total solids, and an average of 


trouble in point of 


about 56 of suspended matter, which is nearly all 
organic. 

15264. Neariy all organic ?—The average is 4 of 
mineral matter and 32 organic. 

15265. You do not suffer much from 7—_No, 


sir. 
15266. The reaction is from time 
tinctly acid ?—Yes, 
liquor comes down. 
15267. (Colonel Harding.) Have you the oxygen-ab- 
sorbed figure ?—Not for the raw sewage, but I can tell 
you roughly what it is. It would run to somewhere 
about 15—14 to 15, I should think, in dry weather. 


(Chairman.) What do you do with your storm water? 


(Mr. Pickles.) We have a separate system for the dis- 
posal of the surface water, which falls on the front 
streets and the fronts of the houses, by which it is dis- 
charged into surface drains, and discharged into the 
river, and that which falls on the backs of the houses, 
in the yards and back streets, goes into the sewers. 

15268. What increase do you get of your sewage in 
severe storms?—Do you mean the maximum increase? 


15269. Yes?—I think we get between five and six 
dilutions, except in a very exceptional storm. That is 
only in severe storms. I think on the average we do not 
get above two or three dilutions. 


15270. And that 
—Yes. 


15271. You have no separate storm overflow?—W- 
have storm overflows in different parts of the town, and 
there is one storm overflow adjoining the works, 


15272, What does that take off 2—It takes off from 
four to five dilutions—a little over four. 


15275. Very good. Now we may return, I think, to 
your system. We were speaking of these tanks, and of 
the rate of flow thrcough the tanks, through your septic 
tanks. Now, I will ask the borough analyst what is 
the constitution of the tank effluent ?—(Mr. Ross.) Well 
it will run about 0-8 in dry weather of albuminoid am- 
monia, and about 5-0 of free ammonia. The oxygen 
will run somewhere about 8 or 9or10. Of course, very 
often it gets down as low as 4, somewhere about that, 
and the chlorines run between 9 and 11, sometimes 
getting a little higher. The oxygen absorbed varies 
very much, from 4 to 12, you may say, on an average. 
The sewage is very concentrated. The suspended matter 


to time very dis- 
sir, from time to time, when the dye 


goes into your tanks with the rest? 
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that is generally coming from the tanks is about 11 to 
15. We have all these figures. 


15274, Well now, will you describe how you work 
your contact beds with the effluent from your septic 
tanks?—(Mr. Pickles.) The effluent, after leaving the 
tanks, runs down a conduit to the farm, which is about 
half a mile lower down than the works. 


15275. There is half a mile distance between your sep- 
tic tanks and your contact bed ?—Yes. 


15276. Runs down by gravity?—Runs down by 
gravity, and is discharged on to the first contact bed 
until the bed is full. 


15277. How long does it take filling ?—They vary from 
an hour to two hours. (Mr. Ross.) It is 5s hours for 
the largest beds. (Mr. Pickles.) Of course, they vary 
considerably in size. 

15278. Then it is held up in the bed for how long ?— 
Two hours. 


15279. And the time of discharge ?—It takes about an 
hour and a-quarter to an hour and three-quarters. 


15280. Leaving a period of rest before it is used 
again of ‘—Two hours. (Mr. Ross.) Three hours 
before it is used again, and sometimes it is more. (Mr. 
Pickles.) Perhaps the evidence as to the periods of rest 
might be taken from the analyst. 


15281. Very well. Will you proceed with your de- 
scription then ?—Then the effluent from the first contact 
beds is run by gravitation on to the second contact 
beds, and those are worked in a similar manner, and 
the effluent from the second contact beds is discharged 
direct into the stream without any further treatment. 


15282. And ‘how long have you been working these 
beds now?—The first bed, the clinker bed, was put 
down in 1898, It commenced working on January 25th. 


15285. With the septic tank 7—N O, sir. 


15284. I am speaking now of the present system, 
with your septic tanks and your double contact beds 7 
The experimental septic tanks commenced working in 
1897. 


15285. But your present installation of septic tanks 
and double contact beds; how long has the whole sys- 
tem been at work ?—I have not the exact dates, I think 
it is three years, 





15286. I mean roughly ?—Three years. That is, since 
the whole of the septic tanks were converted. 


15287. And what has been the history of your con- 
tact beds since then? Have you estimated their 
capacity at intervals?—Yes, sir, and we find that we 
can deal with 29 gallons per square ward of filling, Of 
course, the beds are one yard deep. 


15288. How many beds have you, how many first 
contact beds?—We have at present 6°44 acres first 
contact and 4-01 second contact, giving a total of 
10°45 acres, 


15289. I do not quite understand what that is. 


15290. (Colonel Harding.) Acres ?—I beg your par- 
don. You see, the beds are considerable in size. 


15291. (Chairman.) How many first contact beds have 
you altogether ’—We have eight first contact beds. 

15292. Varying in size. 
—Well, they vary, with the exception of the brick 
filters, 4 acre to 14 acres. 

15295. Then your second contact beds ’—The second 


contact beds are seven in number, and those are about 
half an acre each. 


15294. They are more uniform ?—Yes. 


15295. Three and a-half acres altogether ?—It comes 
to nearly four acres really, 


15296. Do I understand that in no case have you 
suffered from any considerable diminution in the 
capacity of the beds?—Well, a cubic yard, when it 
is first put in, I find will hold 88 gallons, whereas when 
it has been working for a period extending over 18 
months to two years we find that we can Maintain 29 
gallons per filling, so that it is reduced about two-thirds. 


15297. Is the reduction going on to your knowledge 


in any of your beds ’—No, sir. We believe from onr 
experience Wwe can maintain it at that, or about that. 


What is about the smallest?: 
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15298. (General Carey.) Eighty-eight gallons is the | 


capacity of the bed when it is filled ?—When it is filled. 


15299. (Colonel Harding.) The water capacity /—The 
water capacity is reduced after working to 29 gallons. 
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15300. Working all the time with septic tank effluent? can discharge a maximum of 100,000 gallons per day, 


MriG. I, 

Pickles, —Yes. but that does not affect this particular watershed. 
AMAILC.E. 15301. (General Carey.) You have lost one-half really ? - . ve" ws 

AMr.R. oa 15519. It is Duckpits we are going to visit to-day ; 
an, rst —We have lost two-thirds. Duckpits only ?—Yes. gong > 


15302. (Chairman.) How long can you say in ‘the 
whole of the two years; I mean since you have got to 
that fixed position which you have got, no further loss 
of capacity ; how long is that in the oldest case?— 
Well, sir, in the oldest case it gets down to about a 
little over 20 gallons, but in that case there was no 
grading. The clinker was put in without any screening 
or selection whatever, and simply tipped into the bed. 


15303. But in your more recent ones, where you 
have grading ?—We find that we can maintain 29 gallons. 


15304. And during the last twelve months you have 
found no difficulty ?—No. 


15305. Treating the beds as you think they ought to 
be treated, you get no choking up at all?—No, no 
further choking. 


15306. Quite so, beyond that ? 


15307. (Dr. Russell.) I see that in this report, dated 
23rd April, 1901, you say that the capacity of a primary 
bed when first constructed is about 88 gallons per 
cubic yard, but that at the end of two years it was 
reduced to about 40 gallons per cubic yard. Has this 
very serious reduction to 29 gallons taken place since 
that date I think that figure of 40 gallons requires 
amending somewhat. The first bed, the No. 18 bed, 
which was the oldest bed, we considered could not be 
taken asa fair sample on account of the grading, and 
on account of other things. The sewage was turned on 
without being properly distributed by means of troughs, 
and in the other beds at that time, the more recently 
constructed beds, we found that we could get.40 gallons, 
but there has ‘been a further reduction in those beds 
since that report was made. 





15308. What is the date of this. report ?—(Mr. Ross.) 


1901. 

15303*. (Chairman.) But the diminution is not con- 
tinuing?—(Mr. Pickles.) No, sir. Of course we have 
tested those beds that have filled. up, and. we find that 
by giving them a certain amount of rest the capacity 
can be increased, but at the same time it has not been 
found to last very long. It comes down rapidly to the 
29 gallons. 

15309. You feel confident that you are able to keep 
your whole establishment at that point ?—Well, I think 
when we get an increased area, by giving the beds more 
rest, we shall be able to get an average above that. 


15310. You are not proposing to increase your beds? 
—Yes. 

15311. To what extent ?—To 20 acres. 
cluding first and second contact. 

15312. And with that increase, you think that you 
will be able to treat the whole of the sewage that is 
discharged at Duckpits?—Witk the exception of the 
storm water, which will be discharged to land filtration, 
20 acres of which wHl be kept for the purpose. 


15313. You are making provision for that ?—We are 
making provision for that. -’That is included im our 
scheme, which is at present before the Local Govern- 
ment Board. 

15314. (Dr. Russell.) There is a reduction in your 
secondary ‘beds also ?—Those were the two beds; 22: and 
23, on which the first. experiments, werebased, and: the 
material was put in far too fine, and we think the beds 
have consolidated. In fact, when we constructed. the 
first and second contact beds we thought we could not 
get material fine enough: Now we find that is a mis- 
take, and we find that the clogging is partly due to 
that. 

15315. T think you said that the trade effluent in this 
Duckpits section was trifling ?—Yes. 

15316. IT sea vou refer to two dye works and a 
tannery, which have been discharged into sewers by 
agreement ?—Yes. Pe 

15317, Were there any conditions attached to that 
agreement ? ‘., 

15318. (Chairman.) He, stated that, they demand a 
uniform flow into the settling tanks at the works 7— 
Yes, sir. 1 might sav that in the evidence I have given, 
T have confined it strictly to the Duckpits watershed. In 
the other watershed we have one particular works which 


That is, in- 





15320. (Colonel Harding.) I did not gather, probably 
you did give it, but I was not listening ; what is the 
normal flow which goes to the works you have been 
speaking of ?—2,000,000 gallons dry weather flow. 


15321. And are you dealing with the whole of it on 
these bacteria beds?—No; we are dealing with; prac- 
tically, about three-quarters now—about three-quarters 
of the ordinary flow. 

15522. How is the remaining quarter dealt with ?— 
Tt is dealt with on land. re ; 

15325. (Chairman.) You are keeping your old system 
fcr the one-quarter, which you have not yet turned over 
to the. new system?—Yes. 

15524. With precipitation?-—The whole 
sewage is treated by open septic tanks. 

15525. The whole of the sewage goes into open septic 


tanks, and three-quarters of that goes into contact 
beds /—Yes. 


15326. (Colonel Harding.) Then the quantity you are 
able to deal with in the contact beds is 150,000 gallons 
per acre 7—I think it comes out at 146,000. 


15327. I have taken it roughly at 150,000?—That is 
per fill-ng. . 

15328. Then we must multiply that by two?—One 
filling at 29 gallons per square yard gives 140,360 — 
gallons. “When the sewage is very diluted we work 
with three fillings. 

15329. Shall I be right in taking it that in 
normal conditions you pass two fillings at the rate of 
500,000 galions per 24 hours ?—Practically that. © + 


15330. And that is increased to 450,000, or even more, 
in times of dilution /—Yes. 


15331. And you think, from your experience, that you 
can continuously deal with 400,000 gallons per acre on 
these beds?—Yes, we think there will be no difficulty 
in that. 


15332. The area includes, as I understand, in this 
calculation both beds. It is the total area of the 
coarse and fine beds ?—I have given you the capacities of 
the coarse beds, because we find that we want a larger 
area of the coarser beds for first contact than for the 
second. I find that the filling takes place more in the 
first than in the second. ‘ i ne 


15333. But we are anxious to find out what, from 
your considerable experience here, you find may be 
dealt with cn a given area of bacteria’ beds, and taking | 
together the coarse and the fine beds, am I right in 
understanding that you'can pass upon one acre, coarse 
and fine, 300,000 gallons ?—Yes. & etaexde lin 

15334. And how long has this capacity been main- 
tained that you have told us you have reached ?—The ~ 
29 gallons ? adt gt | 

15335. Yes. 


nie the 


You have had a considerable reduction 


-of capacity, and you are satisfied now that'that capacity — 


will be maintained if you do not go more than.two 
fillings a day under normal conditions ?-...Of course the 
first bed, as I said, was constructed in 1898, ‘and then 
we had two other beds in 1899. od ot mak 7 
15336. How long can you maintain this capacity of 
29 gallons P—I think ‘at the end of from two to two and 
a-half years this capacity is reached and can be main- 
tained. rt SOE Of 
15337. From your experience, you gather that there 
is very little doubt that you will be able to maintain 
that capacity putting upon it the septic effluent P—Yes. 
15338. Can you give any idea, it is rather material, 
what the cost:per acre:of your bacteria beds» has been? 
—Yes; of course all our beds having:been laid out and 
terraced for land filtration, we had very little excava- 
tion to do;-and on page 18 of the report you will finda 
table, ‘sit, giving the actual cost per square yard; 
workedsoutsper square yard,,and you will notice there, 
sir, that the amount put down for the excavation /i 
very slight indeed, because there was very little to: do. 
So that the-cost»ofithe beds will wary according to the 
cost of excavation:: Butowe took: it, and we found that 
our beds worked out at £1,200. .In the other beds we — 
shall: probably have more excavation, and we put a 




















; 


‘ bothering about. 
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down at £1,400, and we think that will more than 
cover it, 


15339. (Chairman.) The new beds you propose ?—Yes. 
15540. (Colonel Harding.) £1,400 per acre ?—Yes. 


15541. But in your case the levels permit of your 
doing this with very little excavation ?—Very little ex- 
cavation. In fact, in most-of the beds that have been 
constructed, we simply had to skim the bottom, so as 
to get a proper fall tor the drains, and we used that 
excavated earth for, perhaps, raising the banks so as to 
get the filter fully dit. deep, and that was exactly all 
we had to do. 

15342, Then I only want to ask you about the septic 
tanks. I understand you are proposing to extend the 
area ?—Yes. | 

15345. Why ?—We are proposing to double the capa- 
city. 

15544, Is it because you find too many suspended 
solids come through ?—That is so. 

15545. What is the amount of the suspended solids ?— 
(Mr.. Ross.) About 13 parts per 100,000. 

15546. And you think that by doubling the area, or 
increasing the area, you will reduce that?—(Mr. 
Pickles.) Yes, sir, we do. At present our solids are 
intercepted by the distributing troughs of the beds, and 
can be cleaned out. 


15347. A good many of these solids do not reach the 
beds ?—Of course some must, but a lot of the solids are 


‘intercepted in these troughs. 


15548. And your idea in extending the septic tanks is 
to reduce the settlement in these troughs, and to 
reduce generally the solids put on the beds?—Yes, and 
also, we think, that a larger quantity of sludge can 
be disposed of in the septic tanks; in other words, that 
we shall be able to work a longer period without sludg- 
ing. At present we empty the tanks every four months, 
three times per year. Hach time, of course, the tanks are 
pretty well full of sludge when they are emptied. 


15349. I understand your idea in desiring to extend 
the tanks is to obtain a larger consumption, or change 
or dissolution of the sludge, also to have a clearer 
effluent ?—Yes. 


15340*.. Have you tried any small.experiment with 
septic tanks. to.see. whether) you get a clearer effluent by 
a longer, stay in the tank.; You have not tried on a 
small scale?—With the exception of the first experi- 
ment, where the tank was filled once every 12 hours, 
and. the tank adjoining every 24 hours, and the one was 
werking at double the rate of the other. That is the 
only experiment. 

15341*,, And what was the result of it?—(Mr. Ross.) 
There was very little difference between the two. The 
solids were uniformly slightly less, and the analyses, 
you may say, are so equal as to give nothing worth 
The suspended solids’ were very 
slightly less, about. two or three parts per 100,000 less. 


16342*. That was rather against the proposal to ex- 
tend ?—It was rather against, but that was running 
only a given quantity of sewage through the tanks in a 
given time, whereas working our tank in the ordinary 
way, we have to tur the whole uf the sewage through, 
and so we have a big flow coming through, and at 
present in wet weather it will only stay about four hours 
in the tank, and that does not give it a chance of settling 
in any way. We must have at least eight hours for the 
sewage to stay, putting aside all septic action altogether, 
so as to give it.a fair chance. In this other experi- 
ment one having 12 and the other 24 hours, it only 
meant the difference in the septic action ; the amount of 
the settling was equal in both cases. (Mr. Pickles.) 
Of course, with our arrangement of tanks, in emptying 
the tank for sludge purposes we run the top water off 
into the sump, and then pump from that into the inlet 
channel again, and then run the whole of the sludge 
into the sump, so that the tank is completely emptied. 

- 15343*.. Are your fine beds sufticiently fine to keep 
back suspended matter on the surface?—No. 


15344*. It is such»suspended matter.as: goes into the 


bed, works its way down, into the body, of the bed ?—I 


; 


will not. say down tothe bottom, but it- keeps working. 


(Chairman.) We ‘shall have the analysis of the 
effluent. from ‘the chemist. 
15345*. (Mr. Stafford.) You have got a separate 


. system of drainage for the surface water ?—Yes. 


15346*. And that doubtless accounts for the absence 
of grit in the works. There is a comparative absence 


ok 


of grit in the works?—I do not think we have the 
average quantity ‘of grit, You see all our streets are 
practically paved. We have very little macadam road. 


15347*, There is a statement on page 15 of the report of 
1891 that ‘‘the microbes in the beds, besides purifying 
the sewage in the manner already described, act. as 
destroyers of pathogenic organisms, and finally encom- 
pass,to a great extent their own destruction.’ 
you any scientific, evidence as to that?-(Mr. Ross.) We 
have. no scientific evidence of our own. The only thing 
this is based on, would be the Massachusetts report. 


15348*, But you have not investigated the matter ?— 
No, I have not. 


(Chairman.) We will have the chemist and ask him 
directly. 

(Gencral Carey.) Do you work the contact beds in 
cycles of eignt hours? I understand there are three 
fillings in 24 hours?—(Mr. Pickles.) When the sewage, 
of course, is strong, two fillings. 

15349*. The ordinary rate is two filling in 24 hours 2— 
Yes. 

15350. Is the first eight hour cycle, one hour filling, 
and two hours’ rest in the filter and one hour entering. 
Is that how you work the beds?—(Mr. Ross.) We have 
two hours filling, two hours rest when full, and three 
hours to empty. 


15351. You do not take two hours to fill it?—It 
varies. It will take an hour; then it gets three hours 
before it is filled again under any circumstances. Some 
of the beds take longer to fill, and the manager simply 
has to work his cycle.so that no bed has less.than five 
hours between first being filled and its finishing being 
empty. 

15552. At the end of five hours 
that bed ?—We start again, 


15555. Then it has 10. hours, has it, of complete rest 


-in the 24 hours ?~Yes, and the valve is left open for it to 


drain as much.as possible, because they will drain for a 
long time slightly. 


15354. And about the sludge from the septic tanks. 
Tow do you dispose of it?—Tt is all pressed and sold to 
the farmers about, and as there is no lime in the land 
around this district, and. this sludge has to have lime 
added to it for pressing purposes, jit. suits.them -very 
well as manure. 

15355.. What do you get for it 10d. a ton. 


15556. (Chairman.) That is the lime value ?—There 
is no other value in it. 


16557. (Colonel. Harding.) What amount 
to the sludge ?—It works out at about 18 per cent.. of 
dried sludge. It is about 18 parts of the dried sludge. 


15358. Then, you do really, in order to neutralise 
that sewage, add a considerable quantity of, lime — 
No; that goes in quite separately. 

16359. It is only. half .a, grain) per gallon ’—Even 
less than that. 


15560. What you add for pressing purposes to the 
sludge is considerable ?—Yes, it is a very considerable 
amount... (Mr. Pickles.) Of course, lime is added to the 
sludge for the purpose.of pressing. We could not get 


do you add 
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Have... 


you start again with - 


a solid cake if there was not lime added, and+we find: 


we have, to use more:lime to, make 
press than the other. 
quantity of lime for precipitation purposes, and, of 
course, a lot of that would help the sludge to press, 


15561. Did you find the septic. tank solid specially 
offensive ’—No; I do not think it is specially offensive; 
sir, but it is more difficult, to press. 

15362. Sludge from rapid settlement 1—No, 
tated sludge. It requires more lime, of course, 


15563. (General Carey.) And no nuisance is created 
when you put the septic tank effluent onto the land 2 
No. 

15564. None ?—There is no nuisance to the surround- 
ing property, but the land beds are in very bad condi- 
tion, sewage sick, and we find there is practically no 
filtration. We have had no complaints from the ad- 
joining owners. ; 

15565. I suppose you can detect a nuisance ?—Oh, 
we think that the land is in a dreadful 
the accumulation of sewage in it. 

15366. But when it is first put on the land from the 
septic tank is a nuisance created? Can you smell the 
nuisance from the effluent ?—No, we do not. Of course, 
you can always smell it in sewage works; but there is 


the septic sludge 


precipi- 


Of course, we were using a large « 


state owing to), 
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nothing particularly offensive, nothing more than you 
would Piet from A ordinary tank effluent. It is 
when the beds become clogged, when the land areas 
become clogged, that nuisance arises. 

15366*. (Dr. Russell.) Is it worse than the effluent 
from the Neebhearene. process }—(Mr. Ross.) In hot 
weather, but not at ordinary times. 

15367. (General Carey.) Is the land you are now 
using so sewage sick that it will not deal with the septic 
effluent, or even a quarter of the whole?—Well, when 
we get surface clogged then, of course, there is very 
little filtration, but we find that the quantity that is 
dealt with by the land is exceedingly small in propor- 
tion to the total. 

15368. (Colonel Harding.) What is the nature of the 
land ?—It is gravel at the river where the areas are 
that we use for this land filtration. Of course, when 
it gets higher up, where the beds are, we find clay, stiff 
loam and clay. 

15369. Does this become impervious because of the 
coating on the surface? You say it will not take the 
sewage /—Yes. 

15370. Is that because of what is deposited on the 
surface?—Because of what is deposited on the surface. 


15371. Cannot you turn that over and plough it in? 
—Yes. 

15372. Nevertheless, it is offensive /—Yes ; we plough 
the beds, crop them regularly. We take a new bed 
that has been dried and ploughed and harrowed, and 
we turn the tank effluent on to it. It does not work 
long before the surface becomes clogged. 


15375. Are we to gather from what you have just 
now told us that you think it is more easy to maintain 
in efficient working order an artificial area such as your 
bacteria beds, than a natural area of land, such as 
that you are using for part of your sewage /—Yes. 

15374. You have formed that opinion ?—~Undoubt- 
edly. 

15375. You have no doubt about it?—No doubt 
about it. 

15376. (Chairman.) Your new action is based on that 
view Yes. 

15377. (General Carey.) Assuming that your area of 
land is not large enough ?—No, sir, it is not. 

15378. Then your land is overtaxed by the sewage 
that you have been putting on to it?—(Mr. Pickles.) 
Vell, it was not exactly overtaxed, because we simply 
let the land treat what it could efficiently, and the 
remainder was discharged into the stream-direct. You 
see, when we had the whole 40 acres nett filtration area, 
we simply turned all the sewage the land could deal 
with on to the land beds, and the remainder went——. 


15379. Went into the river; but apparently the land 
could not deal with this quantity of sewage ?—Could 
not deal with it. 

153580. Why, if there was not more than sufficient 
volume, was not the land able to deal with it? Is it 
because of the insufficient quantity of the land ?— 
There was not sufficient. 


15381. But I thought you said berore you put on to 
the land the amount of sewage suitable for that 
particular area of land you had available, and the rest 
went into-the river?—Yes, but I understood you to 
refer to the dry weather flow, the 2,000,000 gallons dry 
weather flow. 


15882. I do not know how long you have been doing 
this, but you have been putting in a certain proportion 
of the sewage on to the land as septic efluent. You 
are doing it now ?—Yes. 

15383. Is that land capable of dealing with the 
Septic effluent in that proportion, or is it incapable 
from its condition ?—Well, it soon becomes incapable. 
It is capable at first. 


15384. From the condition of the land ?_From the 
condition of the surface. 


15385. Yes, from the condition of the surface, but 
not from the quality of the land?—The quality of the 
land we think is very good. if 


15586. Then the land really has been ruined, I may 
say, by your putting the whole of your sewage on to 
it, the 2,000,000 gallons or whatever it was in the first 


place ?— Na, the whole of the sewage hhas never been 
on the land which has been laid out. 


15387. Then, why has the land failed to deal with it 


a 


(Mr. 


put . 
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if the land has never been overtaxed and its quality 
is suitable—why has it been made sewage sick, or why 
is it incapable of dealing with a fair proportion ?— 
The land was not made sewage sick. The reason for 
changing our scheme was the fact that the land would 
only treat a very limited quantity per acre. 


15388. And that limited quantity you have been 
putting on toit Yes, and the land effluents were very 
efficient. I think I stated that. 

15389. I do not quite understand now. You said 
this septic effluent, or a portion, one quarter of the 
whole, is being put on to the land ?—Well, at the time, 
sir, when I mentioned the matter I was referring to 
the effluent from the precipitation tanks. You see, 
roughly, 40 acres in the filtration area were laid out 
a8 land areas, and we let that land treat as much as 
it could efficiently. The rest was discharged into the 
river direct. We found that that area of land would 
only deal with one-fourth of our dry weather flow, and 
we never attempted to make it deal with more, but the 
effluent that we got from those beds while it was deal- 
ing with that fourth was fairly satisfactory. It meant 
that we should have had to get four times the area of 
iand in order to deal with the whole dry weather flow. 


15590. IT understand now ?—Or put down some other 
scheme, and we considered the question of getting addi- 
tional land. 

15591. But you have got the whole of this area of 
‘and now, and you are putting one-fourth of the sewage 
on to it from thetseptic effluent ?—Yes. 


15392. One-fourth. Is not the land capable of pro- 
perly dealing with that effluent ?—Of course, we think 
that one-fourth is too large a volume for the area. 


15393. The one-fourth is too large a proportion ?— 
Yes, in the present condition of the tank effluent. 


(Colonel Harding.) What does one-fourth represent 
per acre or per square yard on the land ? 
t> know is at what rate are you working the land now? 
Ross.) Any rate, really. That is what it comes 
to now. It simply comes to this: Supposing it is wet 
weather, everything that runs down comes down over 
the land, and what will not go through will go over. 


_ 15394. The land is being evidently overworked ?—Put 
1t in this way, that the land was not worth bother- 
ing our heads any more about. We had only to satisfy 
the Board of the Ribble Joint Committee, and the ques- 
tion was, how could we best satisfy them. “ Will it please 
you better if we run the whole lot over the land?” They’ 
said, “Yes ; you can run the whole lot over the land.” 
We do not care that aboué it, because we should have to 
buy an enormous quantity of land to deal with our flow 
during anything like wet weather, and to deal with it 
efficiently, and therefore we placed our whole reliance on 
the beds. We are working for the beds, and for the last 
year or so we have not bothered much about filtration 
areas, but have done it simply as a matter of satisfying 
the Ribble Joint Committee. 


15395. It comes to this: you recognise you can over- 
work the artificial areas of the bacteria beds just as much 
as you can overwork the land, and that you are only 


What I want — 


turning to your bacteria beds because you find the land . 


not available in sufficient quantities, and therefore you 
must have artificial areas of special construction. ’—It is 
a mere matter of expense, and, looing at the whole 
sewage scheme from an economical point of view, we 


have come to the conclusion that we must expend a good — 


sum of money in laying out an area where we can treat 
a far larger quantity of sewage for the same sum of 
money expended and get an equally good result. (Mr. 
Pickles.) I 
per acre. 
15396. That is large, especially as it is partly clay— 
enormous ?. 
15396*. (Chairman.) The Borough Analyst has satis- 
fied you, then, as to the condition of the land. You 
gave me, Mr. Pickles, the population of the whole of 
Burnley. What is the population of that part of Burn- 
ley whose sewage is dealt with (Mr. Pickles.) 80,000 
in the Duckpits area. That 
practically over the whole. 





The water supply is 22-9 


gallons per head per day. The difference is due to the _ 


fact that a great deal of water is drawn from the canal 
for use with the condensing engines, and instead of 
being returned to the canal, as we think it should be, a 
small proportion finds its way into the sewers, and to 
some other minor matters. 


(The Commission proceeded to view the Sewage Works.) 





find it works out to about 25,000 gallons © 


gives 25 gallons per head — 
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Mr. J. Corser, Engineer of the Salford Sewage Works, called ; and Examined. 


15397. (Chatrman.) Your titles, 
—I have none, sir. 


15398. You are in charge of these sewage works ?— 
In charge of the sewage works. I have designed the 
scheme partly. 


15399. You are treating the sewage of the whole of 
Salford ?—Yes. 


15400. A population of 1—About 233,000. The pre- 
sent estimate of the works was a little in anticipation, 
say for a quarter of a million at any rate. , 


15401. Your present dry weather flow is ?—Just 
within 8,000,000 gallons. 


15402. Can you briefly state the history of the works ? 
—The works were first established and formally opened 
in July, 1883, having cost for land and structural works 
£103,000. 


15403. That was the beginning, was it ?—That was the 
beginning of these works. The intercepting sewer sya- 
tem had been chiefly constructed before that date, partly 
with a view to the works, and also for the purpose of 
draining low lying districts that were subject to flood, or 
to the backing up of their sewers from small freshets in 
the river. The intercepting sewer crosses under the river 
again and again, and is at a low level through the whole 
borough, and therefore brings a great deal of land water. 
It was partly intended tode so. Then where the inter. 
cepting sewer arrives at the bottom part of the works, 
the southern part of the works near the river, and at the 
river level—now the Ship Canal—witha surface level 3 tt, 
above the former navigable river level, so that one might 
say the culvert is on a level to discharge into the Ship 
Canal, and we have pumping engines to pump the flow 
from the main intercepting sewer to a height of about 
30 ft., and at the higher level it is joined by a flow equal 
to about one-sixth of the whole from the gravitation 
sewer. Then the whole stream flows into the chemical 
precipitation tanks. In its course to the tanks it first 
passes into a mixing chamber. 


15404. You are now describing the processas established 


in 1883 ?—Oh, no, sir. 


15405. Can you tell us what you did in 1883 ?—Yes . 
I can tell you how it was then. In 1883 the pumped 
sewage and the gravitation sewage were kept separate 
until the moment of their entering the tanks ; and at 
that time they entered the tanks at the west end—the 
distant end—and there were long lines of pipes from 
the end where it was pumped to that end, and the lime 
process was idopted. and the lime was supplied 
separately to the two flows of sewage. There were 
considerable difficulties in equalising the proper dis- 
charge of lime, and a number of experiments were tried 
with a view to improving the arrangement, and we 
gradually, step by step, altered and improved. 


15406. In 1883 you received your sewage into tanks 
and added lime ?—And added lime. 


15407. The quantity of lime added being different in 
the case of the two sources ?—It could be varied. I do 


6225. 


if You have any ? 


not think we have methodically varied it, but there were 


Myr. J. 


Corbett. 





variations made and various experiments tried from 24 Oct. 1902 


time to time. 


15408. At that time were 
sewage /—The whole, so far 
the intercepting system was not quite complete, and was 
being completed to various parts, so that it would not 
be at the very first more than three-quarters of the 
whole flow, and gradually the interception was quite 
completed. 


15409. And that was in the main domestic sewage, or 
to avery large extent trade refuse ?—No ; as nearly as we 
can estimate, of that 8,000,000 gallons something like 
5,000,000 gallons was domestic sewage. 


15410. That is at the present 
would be 7,000,000 gallons twenty years ago. The dry 
weather flow was estimated at 7,000,000 gallons. 


15411. The bropogrign of trade refuse remains about 
the same ?—It. will be greatly increased by the exten- 
sion of the works. We have some of the largest dye 
works and iron works in England. 


15412. You had in 1883 a considerable quantity of 
trade refuse. That has been largely increased out of 
proportion to the domestic sewage since 1883 ?—I have: 
not the means of doing more than Just roughly estimating, 
but I think that the trade refuse has increased quite as. 
rapidly as the population, which has also greatly increased.. 


15413. And that trade refuse is to a large extent from: 
dye works?—Dye works, print works, iron works, 
breweries. 

15414. Are the iron works a large proportion !—We 
have a number of large machine shops, very large 
machine-making works. 

15415. Making a great deal of acid waste?—A great 
deal sometimes, but usually our Sewage arrives nearly 
neutral, sometimes we have a considerable quantity. 


15416. Tanneries?—We have a few tanneries, not 
large, and some large breweries, 


15417-18. The dye works and the cotton works really 
represent the greater part of the trade refuse you have 
to deal with ?—Both the dye and printing works are very 
large, and they have deep wells from which they pump. 
water which they deliver into the Sewers. The town’s 
water delivered to the borough is probably something 
over 5,000,000 gallons a day, as near as we can tell. 
We are supplied from the Manchester Water Works 
and I have not a correct record of the whole, but it is 
something over 5,000,000 gallons. It is the town’s water 
of which perhaps two-thirds is domestic and one-third 
trade, and of the remaining 3,000,000 gallons probably 
1,000,000 is pres by the various works and added 
to their works output; and 2,000,000 gallons or go is. 
land water from the land drainage. 


15419. Then in 1883, having received the sewage j 
. . . 3 nta 
the tanks and treated it with lime, after asttling what 
became of the effluent ?—The effluent ran directly to the. 
river after lime precipitation, 


you taking the whole of the 
as it was intercepted, but 


moment ?—Yes, 
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15420. Nothing else at that time ?—Nothing else at 
that time. 


15421. But what did you do with the sludge ?—The 
sludge we kept on the premises, and that was one of the 
great difficulties. We had no means of disposing of the 
sludge; we never adopted sludge pressing. We gradually 
stored inthe waste area in the site an enormous quantity, 
until at the time we began to remove it, six or seven 
‘years ago, after the opening of the Ship Canal, we had 
about 160,000 tons of dried sludge on the ground. Some 
of it, of course, was ten or fifteen years old, and so had 
hardened toa density of fully 40 per cent. The average 
density, as we ascertained it, was a little under 40 per 
cent. of total solids. 


15422. Will you briefly state what changes you have 
made since 1883 ?—Let me describe what the tanks were 
in 1883. In 1883 we had 12 tanks of a capacity of 
about 5,250,000 gallons. That was the total 
capacity. We have now altered those tanks. Of 
the dozen tanks which are in two rows of six, we have 
taken two tanks to make mtu roughing tlters, that 1s 
mere strainers of:fine gravel, and of the remaining tanks 
we have made each set of five into one long tank by cut- 
ting down the cross walls to about half their origina: 
height, so that the cross walls are now about 3 ft. or 4 ft 
high, and there is a water depth of nearly 8 ft. average, and 
so it is two long tanks each about 80 ft. wide and 600 ft. 
long, and we generally use the two together as far as 
practicable, but for removing the sludge we at present 
have only the old-fashioned way of lowering the water, 
and pushing out the sludge with push-boards into outlet 
sluices, from whence it goes into a subway under the 
central channel, and there the men can aid it along in 
an open channel, and it goes tosecondary precipitation 
tanks or sludge tanks from whence it is pumped into 
our steamer to go to sea. 


15423. What is the capacity, then, of these two large 
tanks ’—Two have now a capacity of 4,750,000 gallons. 
We have raised the water level a little from what it was, 
and in that way we have partly compensated for taking 
a certain area away, so that we have now a total tank 
capacity of 4,750,000 gallons. 

15424. So that the daily flow from the tanks amounts 
to?—It is more than 12 hours, it is 4,750,000; and 
as 8,000,000 gallons is the dry weather flow, we 
have fully half of this dry weather flow capacity, and, at 
present, in the system we follow we have chemical 
precipitation. which is now being done with lime and 


-copperas In very moderate quantities. 
15425. What proportion, about ?—I think it is about 


four grains to the gallon of lime and four grains to the 
gallon of copperas. 


15426. When did you begin to add the copperas? 
Did you begin with lime only !—We have experimented 
with over 30 processes; we have been experimenting 
now for 13 years with various chemical processes, patent 
combinations, and also known combinations of known 
salts, and we have completely threshed out the question 
of chemical precipitation and we have come to the 
conclusion that the cheapest and most effective process 
we have yet tried is lime and some salt of iron. There 
are various salts which show about equal results. 
Mr. Carter Bell, the analyst, can tell more particularly 
that I can as to these differences, but that is the broad 
result. 


15427. And that has been adopted since with lime and 
copperas !— Lime and copperas have been nsed time and 
again. 


15428. Then when did you finally adopt it as your 
permanent system ’—Well, in March Jast we started the 
complete use of our works with filters. I have here a 
diagram showing the whole analyses from March last. 


15429, Could you briefly.describe your system as it 
now is !—The sewage is arriving at the east end of the 
tanks now, not at the west end as formerly. The sew- 
age arrives at a mixing chamber, that is an iron tank 
about 10 ft. square with a number of valves in and 
out of it controlling the different chanaels, and with a 
vertical shaft revolving in it with blades like a screw 
propeller, 6 ft. in diameter, one thoroughly mixing the 

1 


sewage with the lime. The lime is there added as milk 
of lime. 


15430. I thought you had first two brick chambers or 
something of that kind in which you received your 
sewage ’—We have strainers before it goes into the pumps. 
Perhaps I should have mentioned that. In the main 
sewer we have a series of gratings. We have not a per- 
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manent grit chamber before reaching the pumps. We 
have a series of screens through which the sewage passes 
on its way to the pumps, and then, passing from the 
pumps, it goes directly to this mixing chamber, and — 
after the mixing chamber and the application of the lime 
comes the grit or silt pit, and we have there a silt pit 
100 ft. long by 10 ft. wide and about 12 ft.in depth, 
and another silt pit after that of half that length of the 
same section. 


15431. The two in series ?—The two in series. It is 
really that we had a long channel, 10 ft. wide, and 
deepened it down into a silt pit for a length of 150 ft. 
Then we get into that silt pit the heaviest deposit, and 
that is discharged through an 18-in. pipe to our 
sludge tanks, to be, if necessary, further precipitated be- 
fore sending on our steamer. And the main flow 
of sewage goes along a central channel between 
the two great tanks to the west end of the 
tanks, and there, at present, copperas is added by 
temporary means. We shall eventually have good 
machinery for the purpose, but at vresent we are using 
temporary hand labour appliances tor applying copperas 
at some 600 ft. distance of flow from the point where 
the lime is applied and immediately before the sewage 
enters the precipitation tanks. Then the sewage enters 
the tanks through the barrier walls, that is the wall 
from the floor of the tank up to above the surface, with 
all the lower part of it pierced with alternate pier and 
opening, pier and opening all along, so as to completely 
break the flow and let the water-come quietly into the 
tank without any current, and that it very effectually 
does, and the precipitation goes on through the 600 ft 
of tank with the dwarf walls, and we have four skimming 
boards in the length of the tanks, and at the east end of 
the tanks it reaches a cross channel, simply a connecting 
channel for connecting the tanks and the various filters, 
and in the site formerly occupied by two of the dozen 
tanks we have now six roughing filters, as I havescalled 
them, that is gravel, about a yard depth of fine gravel, 
and the sewage after precipitation is passed through this 
fine gravel in order to intercept any fragments, bits of 
string, or bits of wood, or anything else that might tend 
to choke our final filters. From thence it goes through 
a series of valves, so arranged that we can reverse current 
and have upward washing in the gravel, and goes for- 
ward to the final filters, what are now called bacteria 
beds—we called them aerating filters when the scheme 
was brought forward. This scheme was put before the 
committee just 85 years ago to-day, to the day in fact, 
and so it was designed completely before the modern 
septic system or the term bacteria bed was in use. We 
chided them aerating filters when we began with them, 
but to adopt the term now ordinarily in use they are 
pacteria beds. These bacteria beds are a very special 
feature, just as the gravel bed probably is, seeing that 
they are open beds for what is now called the 
trickling system ; not holding up and letting go, what has 
been called the Dibdin system, but trickling through. J, 
in fact, based this scheme on the Massachusetts experi- 
ments, which are all on the trickling flow system. 


15432. What is the area of these aerating beds ?— 
26,000 sq. yds., the aerating beds. ' 

15433. What is the area of your roughing tanks ?— 
2,040 sq. yds., so that it is a very rapid flow through. 
the gravel, simpiy a straining action. 

15434. Then the effluent from the gravel is distributed 
by a special mechanism over these large aerating beds ? 
—Yes, and you will see that, and that is why we have 
fixed sprinkler jets and not the moving sprinkiers that 
are used in many casés. 


15435. We shall see these in operation?—Yes, you — 
will see these, and they will be better than Whittaker’s. — 


They sprinkle the whole area of these aerating filters. 


15436. What is the depth of these filters?—There is 
5 ft. depth of material now, but we are proceeding to 
fill them to a depth of 8 ft. | 


15437. Then what is the material of which they are 
constructed ?—Cinders, such as come from destructors 
and all boiler furnaces. 


15438. Of varying dimensions ?~-Of a size that will 
pass between holes of three-sixteenths of an inch and 
three-quarters of an inch diameter. 


15439. Selected ?—It is all screened in revolving 
screens with round holes of that size. Then the floors of 
these several filters are covered with tiles on short legs, | 
forming a sort of false floor, with a complete open air 
space underneath giving a free vent for the water and also 
for the spent air from the filter. Our intention is that the 
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air and the water should go down together, the air to. 


escape freely with the water by the open floor into large 
culverts which are provided, and which have frequent 
manholes for blowing off the air. And we have tested 
everything by years of experiment arid have made little 
model filters, some of which you can see still existing, 
and we have ascertained that with a good chemical tank 
effluent—which is the first essential—with a good 
chemical tank effluent we can use these filters night 
and day without intermission for very long periods. 


15440, Do you use the whole of your aerating filters at 
once !—We could do if we required them, but the jets 
are intended to discharge 1,000 gallons per square yard 
when flowing 24 hours per day ; that would give a dis- 
charge of 26,000,000 gallons per day, more than three 
times our dry weather flow, so that in dry weather we 
need only run each of our filters one-third 6f the 24 hours. 


15441. But the material is distributed over the whole 
of the surface, though at a lower rate in dry weather ?— 
No, we should flow at the full rate and intermit from 
filter to filter. » We have 15 bays in the filter, each con- 
trelled by a separate’ valve, and so in dry weather we 
can run five or eight bays for five or eight hours, giving 
them a 16 hours rest in the 24. Then as the rainfall in 
creases the flow, we can increase their daily duty from 
8 hours to 12 hours until it gets to 24 hours flow, when 
we should be pumping more than three times our dry 
weather flow. 


15442. That system now has been going on ?—Since 
March. We have a diagram showing the result. 


15443. We will ask the analyst that. During this 
time have you made any change in these beds at all 2— 
We have simply been filling them up. The first bed 
began action in March. We went on filling. There is 
the record of the first bed which was at work all that 
‘time. Some other beds have only worked for two months, 
as they have been filled up. 


15444, Is there any sign of choking in any of those 
beds ?’—There is a little surface choking in the first bed. 


15445. The oldest one?—The oldest one, but that I 
attribute to the works not being thoreughly complete. It 
is part of the scheme of the works that the precipitation 
tanks shall be used, not by filling and emptying for the 
purpose of removing the sludge, but kept constantly 
running, the sludge being removed by special machinery 
while the tanks are in use. That is one point that will 
give better precipitation. Then, again, machinery is 
designed for cleaning the gravel of the roughing filters, 
by dredging it up and washing it in a machine similar to 
a sand washing machine at a water works and putting it 
back again. Those machines we have not yet, therefore 
the works are working ata disadvantage. It is not yet 
a complete scheme. 


15446. Then the effluent from these aerating beds is 
discharged ?—Directly into the Ship Canal. 


15447. Then can you make any statement as to thecost? 
—Yes, I have figures hereas to the cost of it, and I may 
just mention, incidentally, that we have a steamer which 
cost £12,000 and the tanks forit £3,000. The cost of the 
recent works when fully completed, that is including the 
machinery I have mentioned, wili amount to about 
£80,000, so the whole cost from first to last, the original 





works, the alterations, the steamer, and the new works, 


will amount to about £198,000 to serve a population of, 
say, a quarter of a million, or 16s. per head. 


15448. That is the outlay ’/—The total outlay from 
first to last. 


15449. And what is the cost of the working ?—That 


. 


we cannot say with certainty. 

15450. Have you any rough idea?— No, I cannot state 
very much as to that. I believe that the cost of working 
will be a very slight increase on the cost of working 
originaily with the lime process, because we are using 
very much less chemicals. 


15451. What was your cost for working expenditure 
at that time ?—I cannot give you the figure offhand, i 
could give it to you from the books, but the labour would 
be very much as before, when the works are complete, 


and the chemicals are now a small quantity compared | 


with what we used in the lime process. 
(Chairman.) That is, I think, all I have to ask you. 
15452-53. (Colonel Harding.) You realise that it is a 
great advantage to bring upon your trickling filters 
nothing but a thoroughly clarified effluent ?—Yes, I 
think that is essential for the high speed at which we are 
working. 
- 15454. And you find the action of the trickling filters 
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upon dissolvec impurities to be effective and rapid ?— 

ost thoroughly effective. We have used these filters 
now for just about ten years experimentally, and our 
results have always been very good. 


15455. Then what is the time taken by the effluent in 
passing through the trickling filter?—I can only estimate 
it by the first flow through, and perhaps the later flow 
is somewhat slower when the filter is charged. 


15456. You have not made any experiments for ascer- 
taining ?—We have observed that when putting the 
water freshly on to the filter we frequently get the 
filtrate out in twenty minutes, but perhaps with a deeper 
filter it might exceed twenty minutes. 


15457. You have not tried the experiment of putting 
in colouring matter at the inflow and seeing how rapidly 
it reaches the outflow ?—No, we have only ascertained 
jae time of commencing work, and how long the dribble 
asts. 

1545§. You have, doubtless, the analysis of the effluent 
as it goes on to the filters?- Yes. The chart here shows 
the original sewage, the tank effluent, the roughing filter 
effluent, and the final effluent. 


15459. I will only ask you with regard to the first pro- 
cess. You still use these chemicals, and you find it 
necessary in order to get adequate precipitation to have 
your precipitation assisted by chemicals ?—Yes, we have 
tried just for a few days without chemicals, but it was 
quite ineffective for our purpose. 


15460. The settlement was insufficient ?—Yes. 


15461. Then you have made no experiments at all in 
what is known as septic treatment ?—No, we have never 
touched the septit process. 


15462. Because your 12 hours’ rest, if it were un- 
assisted by chemicals, would enable you to test the 
septic action !—It would be possible. I have carefully 
studied what has been done, especially at Manchester, 
and I have formed the opinion that to introduce the 
modern septic system we should have to make such en- 
largements, such heavy capital expenditure, as would 
outweigh any possible advantage. 


15463. You can get a 12 hours’ stay in your, pre- 
sent tanks ?—That we do have in effect. No doubt 


there is considerable septic action in the sewers before it. 


gets here. We have very large sewers with a moderate 


fall. 
15464. Have you ever tried any experiments in tanks 


where the effluent is allowed to remain several hours. 


undisturbed, stagnant settlement ?—We have tried it to 


some extent in our tanks, and we have tried also a num-- 


ber of experiments by isolating the separate tanks when 
we had 12 tanks. We isolated 


of sewage, and we found that the results were not quite 
so good as by the through flow, and it was a much. 
more troublesome process to work, so we returned to 
the through flow system. 


15465. Do you remember the average suspended solids 
in your effluent as it leaves the tanks ?—I could not give 
you that, no doubt the analyst can give you that. 


15466, (General Carey.) You claim to purify the 
sewage of a quarter of a million of people on 5} 
acres of beds, after precipitation in tanks. It is a 
remarkable result, but you attribute it principally to 
efficient precipitation in the tanks ?—The efficient  pre- 
cipitation is a first essential. That gets rid of about. 
half of the pollution, according to the analysis. Then 
the protection of the bacteria beds by the roughing filters, 
I think, is very important, as it prevents that silting of 
the surface which sometimes occurs. No doubt the spray 
jet is of itself a certain advantage in aeration, Owing to. 
the evenness of distribution over the surface, it is 
impossible for a hole in the bed to take the current 
for instance, but spraying it on leaves each particle to. 
do its work, and the ground cannot be overworked. 


15467. What proportion of trade refuse do you take 
into your sewers? What is the volume of it ?—I have 
no accurate account of that, but I estimate that in dry 
weather the trade refuse is between 1,000,000 and 
2,000,000 gallons out of 8,000,000 gallons. 


15468. Have you any means of regulating the flow 
into the sewers /—No, we have no control at the works. 
I may just mention that we encourage the owners of 
works to put down precipitation tanks wherever they 
are liable to discharge solids into the sewers, and we 


take away the sludge from them and treat it; we cart it 
Ga? 


individual tanks.. 
Instead of allowing the sewage to flow through a series. 
of tanks, we worked with two in series and with one: 
tank singly, each dealing with a proportionate amount: 
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from their works, bring it here, and simply mix It with 
our sludge and dispose of it. 

15469. You receive the volume of trade refuse 1n 
irregular quantities /—Quite irregularly. 

15470. Atany time of the day /—Yes, and the sewage 
varies in colour, and no doubt in quality, from hour to 
hour. 

15471. How does that affect the difficulty of purifica- 
tion in the beds ?—Generally, there is no perceptible effect. 
Just once ina while, once in a year or two, we have had 
some special disadvantage which has given us wouble, 
especially certain tarry discharges which we could not 
quite identify as to whence they came. They did 
trouble us for a day or two, but those are only what one 
may call momentary difficulties. 

15472. In times of storm you are prepared to treble or 
more the volume of dry weather flow ?—To treble the 
dry weatner flow we are now prepared for ; if more than 
that is asked for oy the Irwell and Mersey -iu:nt Uom- 
mittee we shall have to extend our filter beds, ana we 
have the space ready. 


15473. Have you actually tested the results of a 
storm ?—Only this, that we are working day and night. 
We havea record kept of what is the rainfall day by 
day to compare with the daily results, and the rainfall 
shows very plainly in the sewage. The sewage comes 
more dilute after the first heavy fall and rinsing out of 
the sewers. Then, of course, we have a better effluent 
when we have better sewage to do with. 


15474. (Mr. Stafford.) I understand you to say your 


area is sufficient to allow you to give each filter 16 
hours rest out of the 24?—In dry weather, yes. 


15475. And how do you know that you can use the 
filters continually without rapid choking ?—We tried 
two experimental filters for a period of 12 months. 
The order was given to run them night and day con- 
tinuously at a flow of 1,000 gallons per square yard. 
They were served by a steam engine, and the man had to 
stop the filters for half an hour or an hour just to clean 
up and oil his engines, but barring that and incidental 
stoppages for a few days, we ran these filters for 24 hours 
for 12 months with excellent results all through. 


15476. You have never tried them with the new beds ? 
——The new beds have not been so tried. 


15477. You do not know whether the system would 
work so well on a large scale then?—I am confident it 
will because we did not experiment on a very small 
scale. You will see that the experimental beds are a 
fair size, and they represent a population of about 
2,000 for our experimental purposes. 


15478. You had no choking, working continuously ?— 
We had no difficulty whatever in working continuously, 
and that was with the ordinery sewage, both dry 
weather and wet weather sewage, day by day as it 
came, and we were then having a very good chemical 
process, and so it was a very good tank effluent that the 
filters were dealing with. 


15479. (Dr. Russell.) Is that the only interference 
with manufacturers, the inducement to Jay down subsi- 
dence tanks!—That is the only interference we have 
made. We have made some inquiries at the works with 
a view to endeavouring to introduce some control, but as 
yet nothing has been systematized in the way of control. 

15480. You mean the control of the amount ?—Control 


of the discharges, requesting them, for instance, as has 
been done in Manchester, to run their flows through a 
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number of hours, instead of suddenly discharging large 
quantities. 


15481. Have you had any trouble at all in getting the 
manufacturers to accept these conditions /—I have not — 
yet introduced the conditions ; it is simply that it is 
contemplated, and Mr. Carter Bell and myself have visit- 
ed some of the largest manufacturers to see their. places 
and. talk it over with them, with a view to presently 
introducing the system. 


15482. (Colonel Harding.) With regard to the brass 
jet which has been shown us, is that a patent appliance 
or is it something of your own which has been intro 
duced here ?—It is made by a local man; there is ne 
patent for it. 


15483. It is a suggestion which has arisen from your- 
self or from your Committee, is it?—It was the man’s 
own idea. Wehad a number of experimental jets made, 
and that is the latest development, and it is very success- 
ful. 


15484. You gave us, I think, the flow through that jet? 
I could give you the flow for the month through an 
individual jet. I did not state that, except that they are 
so arranged as tc discharge 1,000 gallons in the 24 
hours. ‘Those jets are placed at distances of 10ft. by 5. 


15485. Then if you want to modify the flow, do you do 
it by difference of pressure ?-—By hours, keeping the full 
tlow and regulating the hours. We do not work eight 
hours on end, but we work at intervals. Of course, we 
oave not to discharge at the exact interval, but we have 
the valves under ready control, and we have worked at 
two hours’ rest and two hours’ flow, and we have some- 
times worked at one hour’s rest and one houtr’s flow, and 
soon. All that is quite open to management. 


15486. When you say 300 gallons per square yard is- 
what your filters do, do you mean that they do that 
in eight hours !—In eight hours. 


15487. So that if they were kept going forthe 24 hours it 
would really represent 900 gallons?—-The jets are in- 
tended to throw 1,000 gallons per square yard in the 
24 hours. . 


15488. Then whiie the valves are run the flow from 
them is at the rate of 900 gallons per square yard per 24 
hours ?—1,000 gallons in the 24 hours is what we have 
aimed at, but I was going to mention this: the 
figure of 900 gallons, which you have mentioned, does 
coincide almost exactly with the results of what is the 
actual flow in the jets. I purposely made the jets at 
first a little small, thinking they would enlarge in use, 
and so at present they are throwing about 900 gallons 
in the 24 hours, whereas I intend them to throw 1,000 
gallons in the 24 hours per square yard. . 


15489. That is not quite clear tome. I want to know 
at what rate the valves are working while they are 
working. I gather from this printed statement that you 
are passing 5uu gallons through the filters in the24 hours, 
I also gather that you are doing that in eight hours.) 
Therefore, during the eight hours you are working the 
effluent is passing through the filters at the rate of 900 
gallons the square yard /—Per day. 

15490. In eight hours ?—It comes to the same thing 
because you rest the remainder of the time, but whilst 
they are working they are run at the rate of 900 gallons 
per 24 hours. i 

15491. So that running only eight hours you average 
300 gallons per square yard t—Yes, that 1s one-third. 


(Colonel Harding.) I appreciate now 
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PAPER subsequently supplied to the Commission by Mr. Corbett, the Borough Surveyor of Salford. 
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Manchester Corporation, Sewage Works, Urmston, 


October 17th, 1902. 


HerEwiTH I send yon the figures of the Bacteriologic 1 Examination which I promised to give you. 


Total number in 1 ¢, 1, :~ 


Effiuent from roughing filter 


Number of bacterium coli communis - 


Final filtrate, total numbers 


f 10,000,000 (on gelatine, } 


- + 


( 4,000,000 (on agar at 37° ¢. 


- - 10,000 per c.m. 


( 1,350,000 (on gelatine. 
4 720,000 (agar.) 


| 


\ 5,000 coli communis. 





Chemical Examination of Salford Sewage and Effluent, October 10th, 1902. 











Grains per Gallon. 























Sewage, | Effucnt, | 'otRE | Filtrate 
Four hours oxygen absorbed - . 11°76 | 5°80 4°76 0°90 
' Three minutes . - - : - 3°72 | 2°55 — 0°52 
ON Se i eras ary 2°75 | 1:20 1°15 0°55 
Albuminoid (N.H. 3) - - - - 0°62 | 0°27 0°21 0°085 
Nitrite (as N.H. 3) citi bisa aeen ina’ a — 0°03 012 
Nitrate (as N.H. 3) - . - - — 0°01 O51 


a 


The bacteriological examination shows an improvement, and chemically the effluent is very good. 


am much obliged to you for giving me the opportunity of taking samples. 


20th October 1902. 


Iam, yours truly, 


C. G. ScHonrBoom (Chemist to Dutch Government.) 
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Mr. J. Carrer Bext, Public Analyst, called ; and Examined. 


15492, (Chawman.) You are a Fellow of the Chem- 
ical Society /—Yes, and Associate of the Royal School 
of Mines, Analyst for the County of Chester, and for the 
Boroughs of Salford, Birkenhead,Stalybridge, Congleton, 
and Glossop. 

15493. Can you give us any information as to the 
nature of the crude sewage at your outfall /~The 
analysis ? 

15494. Yes ?——The suspended matter varies from about 
10 ers. to 30 grs. to the gallon; I generally give it to 
the committee in the gallon, and the amount of oxygen 
required for four hours varies from 3 grs. to about 8 or 
9 grs. per gallon, and the albuminoid ammonia varies 
from °3 to about °4. 

15495. Does it vary in composition very much !— 
Yes, it varies very much indeed. 

15496, The reaction varies too ?—Yes, the Pendleton 
sewage, we may say, varies almost every hour during the 
day. Sometimesa large quantity of dye water comes 
down. 

15497. Then it is highly coloured ?—Highly coloured, 
yes. ; 

15498. Then it receives the lime treatment ‘—When 
the two sewages are mixed in the mixing house. 


15499. Is there any permanent difference in character 
between the two sewages !—No, not really what you call 
a permanent difference, there 1s more dye water in the 
Pendleton sewage than in the Salford sewage. 


(Mr. Corbett.) The Pendleton is the small flow by 
gravitation and the Salford sewage is the large flow that is 
pumped. 


15500. (Chairman.) What is the next point at which 
you examine the product ?—After screening the sewage 
of course it is passed through tanks, and then I examine 
the tank effluent every day—what we call the tank 
effluent. 


15501. That is to say, after you have added, in the 
first instance, lime and, subsequently, more lime and 
copperas ’—More lime and copperas. Then it passes 
through these tanks, and it takes about six hours to 
pass through these tanks, and then before it goes on to 
the roughing filter the sample is taken every hour 
during night and day, and it is then mixed. 


15502. Can you state the avsrage composition of the 
tank effluent ?—Yes. In the average composition of the 
tank effluent the suspended matter varies froin 2 grains 
to five grains to the gallon, and oftener it is 2 grains or 
3 grains than 5 grains, 5 grains being rather an excep- 
tional quantity. That is the suspended matter. The 
amount of oxygen required for oxidising in the four 
hours varies from 2 grains to the gallon up to about 
4 grains or 5 grains, and then the albuminoid ammonia 
varies from ‘2 up to ‘3. 

15503. And the reaction is fairly uniform ?—Fairly 
uniform. 


15504, The amount. of dissolved matter, do you esti- 
mate that at all?—The total solids, yes. I do not do 
that every day. 


15505. I mean the dissolved solid matter ?—Yes, it 
amounts to from 60 grains to 70 grains to the gallon. 


15505.* I forgot to ask you, I think, what was the total 
dissolved solid matters in the crude sewage ?—That 
varies very much indeed. That varies from 60 grains 
to 80 grains per gallon. 


15506. The chlorides ?—The chlorides vary from about 
8 grains to the gallon to 16 grains. 


_ 15507. You did tell us the albuminoid ammonia ?— 
Yes, and I may just say that after passing through the 
roughing filter | examine it again. 


15508. You examine it agiin ?—I examine it again for 
the suspended matter. 

15509. For the suspended ,matter only ?—Yes, 
the suspended matter, 
filter takes out about 
matter, 


15510. Is any other change produced by the roughing 


wal only 
and I find that the roughing 
75 per cent. of the suspended 


filters ?—Not worth speaking about. It hardly atfects’ 


the free lime. I may say that that which goes on to the: 
roughing filters varies from 1 to 2 grains to the gallon, 
and when it passes through the roughing filter the: 
amount is about the :ame, and then it goes on to: 
the final filters; and when it has passed through the 
final filters, the average effiuent since March, I may 
say, nas been neutral. 


15511. Is the colour gone by the time it reaches the; 
precipitation tanks?—Completely, and in a good 
effluent it is as clear almost as storm water. 


15512. When it has left the precipitation tank the 
colour has gone, has it?—Yes, fairly. It is slightly 
oily. 

15513. There is still some colour ?—It is very rarely 
there is any dye colour. When it leaves the final filter: 
the effluent is perfectly clear. ‘There is no suspended 
matter or only very slight, a mere trace, and the amount 
of oxygen required for four hours varies from ‘3 to: 
about °6 grains per gallon, and the albuminoid ammonia. 
varies from ‘08 to °15 to the gallon. 


15514,. Do you apply the incubation test at all? 
—I do. 


15515. With what result?—With very favourable 
results. In nearly every case the amount of oxygen 
required at the end of the week for the incubation test 
is always less than the original test. ‘ 


15516. And there is no putrefaction whatever !— 
None whatever. I have samples now which I have had. 
since March. 


15517. Have you estimated the nitrates ?—I have- 
estimated the nitrates, and they vary. Ihave estimated 
the nitric acid at from 4 grain to 2 grains per gallon. 


15518. Is there any other fact you can tell us which 
you think will be interesting to us with regard to. 
chemical features ?—Well, | have just made a report to 
the committee about the comparative value of the. 
3 ft. 6 in. filter, the 5 ft. filter, and the 8 ft. filter. I 
have had some experiments carried on for two years,. 
and I have it in print here. 


15519. Can you say very briefly which gives the best. 
Sie ’_—The 8 ft. filter certainly does give the best re-- 
sults. 


15520. In proportion to its depth 1—In proportion to. 
its depth. 


15521. I mean the increase of improvement is the same 
as the increase in depth?—It is. It produces a better- 
effluent, but then the question is, is it worth while in- 
creasing the expense ; and I have come to the conclusion: 
that the increased improvement was not great enough 
to warrant me in recommending the 8 ft. filter ; but cer-- 
tainly the 8 ft. is best, there is no doubt about it from 
the experiments. 


15522. And how is the 5 ft. as compared with the: 
3 ft. 6 in.?—A considerable improvement. The 3 ft. 6 in.. 
did not warrant its adoption. 


15523. It was inadequate ?—It was inadequate, yes. 


15524, The 5 ft. ’—The 5ft. is what we have got now~ 
on the large scale. 


15525. Giving the average you have given ?—Yes. 


15526. What do you get with the 8 ft. ’—We get: 
more aeration. But we find that when the albuminoid 
ammonia gets down toa certain state, almost as you 
might say to a minimum, increased oxidation does not 
seem to increase the purification, which statemen} 
I have proved by many experiments. 


15527. What is the albuminoid ammonia in the three 
cases in the 3 ft. 6 in., the 5 ft. and the 8 ft. ?~They 
have varied of course. They are pretty much the same, 
but they have varied. Of course, the 3 ft. 6 in. has been 
down as low as ‘14 and the 8 ft. has been as low as ‘06,. 
but then it has not kept that up day by day.. 


15528. And the oxygen absorbed ?—-And the oxygen: 
absorbed has varied from "2. We started off on the 8 ft. 
with oxygen as low as ‘2 grains to the gallon, which was: 
exceedingly low, and it has gone up to °5 and °6, -awotgong, 

15529. (Mr. Stafford.) I suppose, Mr. Bell, will ‘put. 
in that report ?~If you would like to have it... 
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‘A COMPARATIVE REPORT UPON: THE TW 
EXPERIMENTAL FILTERS, Viz :—THE FIVE. 
. FEET AND THE EIGHT-FEE1 


"To THE CHAIRMAN AND MEMBERS OF THE RIVER 
IRWELL ConseRVANCY CoMMITTER. 


“GENTLEMEN, 


No. 1 Filter was filled with 5 ft. of cinders. 
No. 2 ” ” ” 8 ” ” 


The object of the experiment was to ascertain which 
would give the best effluent after passing the roughing 
filters and the final filters. The two filters were worked 
for 23 months. The standard of purity is that 100 
gallons of the effluent shall not require more than 100 
grains of oxygen to oxidise the organic matter. There- 
fore the standard is 100, or, in other words, all effluents 
above 100 are not good, and below 100—the lower the 
number—the better is theefiluent. Thus, for example, 
the effluent which has a number of 30 is better than one 
of 60, and the latter is better than one of 90. 


The following figures give the average number for 


each month, the filters having been worked daily :— 








Five-feet Filter. Date. Eight-feet Filter. 
114 May, 1900 - 57 
109 June, yes 79 
195 July, ihe 187 
112 August, a 113 

63 September, % 54 
61 October, be 45 
145 November, sO 103 
152 lvecem ber, iss 111 
126 January, 1901 - 108 
189 February, nt 149 
187 March, iF 172 
93 April, Bt #2 83 

Filters stopped—| May and June, ,,_ - |—for cleaning. 

66 July, * 61 
68 August, R 58 
70 September, ~ 86 
70 October, “fs 71 
61 November, 4 73 
83 December, a 77 
93 January, 1902 62 
124 February, 4 79 
147 March, uA 88 
107 April, . : 63 
147 May, 5 83 











The average number for the 23 months is :— 
109 for the five-feet filter. 
87 for the eight-feet filter. 
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It must not be forgotten that in the early days of ‘the 
filters, the five-feet had more work to dothan the eight- 
feet filter. 


Thus in May, 1900, the five-feet filter had considerably 
more effluent passed through it than the eight-feet. This 
was altered in July, 1900, when the eight-feet was made 
a work 16 hours against 10 hours for the five - feet 

ter. 


Certainly the eight-feet does show a better effluent in 
the average than the five-feet, but the question is, 
whether the eight-foot is worth the extra expense. I 
think not. My opinion is, that it would be better to 
make extra filters and pass a less quantity of effluent. 


J. CanteR Betz, A.R.S.M., &c. 


The Cliff, Higher Broughton, 
September 20th, 1902. 


15530. (Councillor Foden.) I respectfully suggest, Mr. 
Chairman, that the analyst should give last night’s report 
of what the 8 ft.is doing, for your information. He 
brought it before the committee last night ?—Last 
night’s report was ‘4 for the week oxygen consumed, and 
the albuminoid ammonia was ‘1; that is on the large 
scale. ; 

15531. (Cclonel Harding.) So far as the albuminoid 
ammonia is concerned, it is just up to the margin allowed 
by the Irwell and Mersey Board ?—It was up to the Ir- 
well and Mersey Board provisional stanaard, but I must 
say, myself, to keep up that ‘1 is almost to me an ab- 
surdity, because I do not think it can bedone day by day. 


15532. (Councillor Mather.) Are you perfectly sure 
about the statement you have just made ?—Of course it 
is on a large scale, you clearly understand it is the 5 ft. 
filter I am speaking about now. 


(Councillor Mather.) Not the 8ft. I think the Chair- 


man understood you to say the 8 ft. ? 
(Chairman.) No. 


(Wetness.) Of course, it is the 5 ft. I have not started 
the analysis of the 8 ft. on a large scale: 


15538. (Colonel Harding.) On the 5 ft. scale the 
results come within the provisional standard of the 
Irwell and Mersey Board ?—Yes, I think they are 
better. 


(The Commussioners proceeded to view the works.) 





AT THE Prr oF THE LFFLUENT FROM THE FINAL FILTERS. 


Mr. Joun ARNoup, Manager ot the Salford Sewage Works, called ; and Examined. 


15534. (Chatrman.) You are Manager of the Sewage 
Works ?— Yes. 


15535. How long have you been in charge ’—Five 
vears before this scheme was commenced. With the 
exception of this one contract (the aerating’ filters) the 
whole of the works have been carried out by myself, such 
as thealteration of the tanks, the making of the roughing 
filters, and the chemical appliances, have all been carried 
out by my own men under my own supervision, of course, 
always under the direction of my committee. 

15536. At present, these beds are being worked with an 

eight hours flow!—They are workingtwo hours and resting 

two hours night and day. That commenced from this 
week. They have been working eight hours some of 
them. You see, we. started to incubate these beds 
working them half an hour per day for a fortnight, then 
one hour per day for a fortnight, then two hours, then 
five hours, then seven and a-half hours, up to eight 
hours and now 12.: 

15537. Now 12?—Yes, working alternately two hours. 

15538. They are working 12 hours, not eight !— 
‘They are working 12 hours ; they commenced this week. 

15539. Would you see any. difficulty in making an 
experiment by which the flow could be continued 
throughout the 24 hours? Only discharging in the 24 
hours as much as you do now. !—I see no difficulty what- 


ever, it is a very easy matter for me to do, having beds 
at my disposal for it. 

15540. (Colonel Harding.) You have small beds ?— 
Yes, I will show them as we go back. We have a model 
of the whole scheme. 

15541. Could the manager at the same time try the 
experiment of the speed of the passage through the 
beds ?—I have taken all these details minutely. 


15542. (Charrman.) Can you tell us from your know- 
ledge how long it takes to go through these 5 ft. of filter? 
— About 283 minutes from the top to when it comes out 
at the bottom, before we see signs of trickling at the 
bottom of the bed. 


15543. But no experiment has been made by means of 
a colouring fluid such as fluorescine while the thing. is 
in action ’—L do not quite follow. 

15544. Supposing you were to pour on to the top of 
this bed a coloured fluid, how soon would it make its 
appearance below ?—It would. be all gone by the time 
it got to the bottom of the filter. wig 

15545. No, you woua se the colour, and wou 
easily recognise the tiuorescine?—There would be no 
difficulty making that experiment. 


15546. (Colonel Harding.) Not at all. How did you 
arrive at the 283 minutes ?—By setting a man t» watch, 
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15547 (Chairman.) We want to know when the bed 
is in action how long it takes. How long is the 
interval between the pouring of the coloured fluid on 
the surface of the bed ?—And the time it finishes draining 
out at the bottom ? 

15548. Its first appearance at the bottom ?—That is 
exactly what I did with these beds. We had a man 
standing at the top in possession of the valve. It was 
filled up exactly as you see 1b now. I had another 
man standing here with a watch. The man in posses- 
sion of the valve let go; we opened the water and 
commenced to sprinkle, and in 284 minutes from the 
time it first touched the top of the bed we commenced 
to see a slow trickling from the bottom. 

15549. (Colonel Hardeng.) Thatis not what we want ? 
—Then it accumulated a great deal. Jt got faster and 
faster and faster after we had shut off the feed to the 
bed, it was just half an hour in draining. 


15550. (Chacrman.) That is not quite exactly what 
we want to know. While the bed isin full action while 
the fluid is regularly passing down from the top of your 
bed to the bottom of the outlet, we want to know how 
long it will take between the pouring of the coloured 
fluid on the surface and the first appearance of that 
coloured fluid at the outlet ?—It will be a very easy 
matter to find out. 

15551. The substance is called fiuorescine ?—You 
want me to trace it right through, and see the time it 
takes. 

15552. Until it shows itself at the bottom. You can 
do that —I can do that. 


15553. How will youcolour it ?—We can colour it with 
anything. We can ascertain it by pouring a bucket 
full on the top. 

(Colonel Harding.) It must be when the filter is in 
full working. 

15554. (Chairman.) It would be a vertical passage, 
not a horizontal passage, down to the drain. How much 
of the total sewage are you treating in this way ?—We 
are not working the whole of it on these beds, but the 
whole of the sewage is going into the canal as a tank 
effluent. I will try to explain that to you. For instance, 
now the filters are all working; they are taking all the 
sewage we get at the works. These filters will run for 
two hours. Then we stop them all, and then we do not 
goon with any further treatment during the time the 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


filters are resting, and the sewage goes into the Ship 
Canal as a tank effluent. 

15555. And during the period of rest the precipita- 
tion tank eflluent is going direct into the canal ?—Into 
the canal. 


15556. You are working 12 hours now ?—Yes. 


15557. Then to deal with the whole of your sewage 
you want twice your plant if you are to work at the 
rate you are working now ?—We are only working 
eight out of the 15 beds; we have not yet concluded 
our scheme. 

15558. Then it is purely temporary !—Purely tempor- 
ary. 

15559. When your plant is complete you will be able 
to treat the whole of the sewage?—We hope to treat 
the whole of it. 


15560. But at present, owing to the incompleteness 
of your plant, you are practically only treating half of 
it ?—Yes. 

15561. (General Carey.) And you are obliged to dis- 
charge the rest of it as a tank effluent ?—Yes, that is our 
position at present. 

15562. (Chacrman.) Our attention has been directed 
to the scum at the outlet. You are inclined, Mr. Arnold, 
to think that that greasy appearance on the scum is due 
toa back flow ?—Yes, which is partly composed of our 
tank effluent, which is passing from here and is backed 
up as the Ship Canal rises. Then, sir, you see it forms a 
whirlpool, and we cannot get rid of it. 

15563. (General Carey.) Then that scum will dis- 
appear, or ought to disappear, to a great extent when 
your tank effluent ceases to be discharged into the canal. 
Oe your beds are complete you will not put any in ?— 
INO. 


15564. Then you think you will get rid of that scum ? 
—Yes, we think we shall get rid of that scum, except 
what you see coming down now, which is very little at a 
time. 

15565. (Chairman.) Mr. Corbett, I understand that 
you are dealing with half the sewage, and that the 
remainder passes as tank effluent into the canal ?—(Mr. 
Corbett.) Yes, that is the engineer’s estimate. 


( The visit of the Commissioners to the Sewage Works 
concluded. ) ' 





OLDHAM. 


Friday, 24th October, 1902. 





PRESENT : 


Colonel T. W. Harprne, J.P. (Chacrman). 


Dr. James Burn RUSSELL. 


| 


F.R.C.S.1. 


Mr. T. J. Srarrorp, 
Mr. F. J. Wiis, Secretary, 


ALSO PRESENT: 


Dr. A. C. Houston. 


| 


Mr. Courn C. FRYE. 


Minvres of Evidence taken at the Sewage Works at Oldham. 


Dr. James Wiixrnson, Medical. Officer, and Mr. A. H. Vatentinn, Analytical Chemist, called; and 
* Examined. 


15566. (Chairman.) Dr. Wilkinson, you are Medical 
Offcer of Health for the borough of Oldham ?—Yes. 


10567. And you are in charge of these works ?—Yes. 


5568. How long have they been in operation ?— 
About six years, I think. I have been here four or five 
years, and they were in operation about twelve months 
before that, I think. 


15569. Your sewage purification was just at the 
beginnjng of ‘1—In 1897 the first filtration beds 
were started. 





15570. Before that you had no sewage works }—No 


sewage works. 


15571. What is the 


population drained by those 
works ?—About 139,000. i : 


15572. And what is the average dry weather flow +— 
It is estimated at about five million gallons, four and 
a-half to five millions. i 

15573. Have you, in your sewers a separate or a com- 
bined system ?—A combined system. 

15574. To what extent does it influence the works t— 
That I can hardly tell you from the overflows in the 
sewers. { cannot tell you the exact amount that goes 
from them; the rainfall that they take. ; 

15575. But you do receive considerable dilutions +— 
Yes. 

15576. Do you think you receive three dilutions ?— 
Yes, quite. 


15577. 15,000,000 gallons ?—Yes.. 
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15578. Your main sewers are capable of bringing 15600. That gives a certain value to the cake, does _ Dr. J. 
that ?—I think we have had as much as 19,000,000 it not ?—{Dr. Wilkinson.) Well, I suppose it does. Acris 
gallons in twenty-four hours. 15601. Do you get anything for the cake ?—We olentte 


16579. Then I shall be right in taking it that you 
receive three to four dilutions at the works ?Yes, I 
should think so. 


make a nominal charge of 1s. a ton; but we do not 
often enforce it. That is supposed to be the charge we 24 Oct. 1902. 
make. It is giving it away, you may say. eee 





15580. When the works were first begun they were 
started on the system of chemical precipitation ?—Yes. 


15581. Was that by lime ?—By lime and copperas. 


15582. And in the first instance that was all that you 
did 7—Yes. 

15585. You separated the suspended solids; the dis- 
solved impurities were allowed to go forward into the 
streams ?—Of course, the bacteria beds were put down 
as an experiment to begin with. 

15584. That is years ago?—In 1897, I think, the first 
bed was put into use. | 


15584*..T need not, I think, trouble to ask you 
many questions about the experimental works which 
were then carried out. Any way, they led you to adopt 
a certain system, did they not ?—Yes. 

15585. Will you tell us briefly what that system is? 
—We found the system was unsatisfactory. 


15586. What system is it?—Precipitation, followed 
by the bacteria beds. It gave a good effluent, an 
effluent coming below the standard required, but 
it was found after a time that the effluents were 
obtained whether we used precipitants or whether we 
did not. 


15587. Then, do I understand you have abandoned 
precipitants /—Then we abandoned precipitants. 


15588. What is the capacity of your tanks rela- 
tively to the flow. Am I right that they contain about 
a quarter ?—If we were to use the whole of the tanks 
they contain nearly half a day’s flow; but we find that 
we cannot use them ; in fact, two of them are turned 
now to another use, and we keep those tanks going, 
as a rule, which hold about a quarter of a day’s flow, 
roughly. 

15589. You do not add any chemicals, and you get 
how much precipitation. What is the quantity of 
suspendéd solids in your crude sewage as it arrives at 
the works, on an average ?—That I canmot tell you. 


15590. Can you tell me, Mr. Valentine ?—(Mr. 
Valentine.) The average is about 24 or 25. (These 
numbers are entirely based upon experimental analyses 
dating from September 1st, 1902.) 


15591. 24 or 25 grains per gallon ?—Yes. 


15592. Then, after this natural precipitation which 
Dr. Wilkinson has been telling us of, what is the 
amount of suspended solids in the effluent from the 
tanks ?—I should say, as.far as my series of analyses 
have gone, about 10 in the tank eftluent. 

15593. Ten grains per gallon ?—Yes, sometimes it is 
more; sometimes it has been down as low as 4 grains. 
At other times it would come to 18 grains or 19 grains ; 
but I think the general average is about 10 grains. 


15594. So that on that of 25 grains you precipitate 
15 grains ?—Yes. 

15595. Then, Dr. Wilkinson, what do you do with 
the sludge so precipitated?—(Dr. Wilkinson.) It is 
pressed, and then a great deal of it is fetched away by 
the farmers. 


15596. In the form of cake ?—In the form of cake. 


15597. Do you press the whole oz it?—I cannot say 
we have. We attempt to press the whole of it, but 
‘there have been one or “wo occasions when we have 
found the tanks choked ,)12!; we have blown it out into 
a large valley. Our idea is to compress the whole of it, 
but on a few occasions in the summer we have not been 
able to do that, and we have deposited it in the valley 
to dry there. 

15597*. Have you found any difficulty in press- 
ing sludge of that kind as compared with the pressing 
of sludge with which lime is mixed ?—We have to mix 
lime with it to press it. 

15598. You find, in order to successfully press it, 
you must add lime, only you add the lime to the sludge, 
not to the sewage ?—Yes. 

15599. To what extent do you add lime to the sludge? 
— Mr. Valentine.) About 20 per cent. 


6225. 


(Alderman Simister.) We are not in an agricultural 
district here. 


(Chairman.) There is no demand for it? 
(Dr. Wilkinson.) No. 


15602. When you say that 20 per cent. of lime is 
added you mean that into the composition of the cake 
the lime enters to the extent of 20 per cent, but in 
proportion to the sludge you add about 6 per cent ?— 
(Mr. Valentine.) Yes; I made a rough calculation the 
other day, and I went down and questioned the men, 
and it seems they add about 6 per cent. 


15603. Now, Dr. Wilkinson, I think you have told 
us all that is necessary about the tanks, unless you 
yourself wish to add anything in answer to the ques- 
tions I asked you?—(Dr. Wilkinson.) No. 


15694. I wili ask you now what second process do 
you pass the sewage through ?—Bacteria beds. 


15605. Contact beds ?—Contact beds. 


15606. Then, tell us, please, do you pass it through 
double contact or single ?—Single contact. 


15607. Just explain to us the extent of your beds 
and their construction and character. At present 
there are about five acres, is not that so, Mr. Valentine ? 
—(Mr. Valentine.) Yes. 


15608. You have about five acres of beds?—6 acres 
3 roods, nearly seven acres; and we are in process of 
constructing another area of nearly three acres, making 
altogether nearly nine acres. 


15609. Now, what is the method of construction; are 
they simply dug out of the ground?—The ground is 
simply excavated. Some part of the sides is excavated 
and some is additional, in order to get the necessary 
levels. ,The sides are boarded with 3in. planks. Of 
course, they are made level, and battened down. Some - 
of the beds are fitted with screened ashes, ordinary mill 
ashes. 


15610. What do you put at the bottom ?—Two rows of 
tiles, ordinary field tiles. 


15611. You say two rows; two rows in what width? 
—In the beds; the beds vary in shape very consider- 
ably. (Mr. Valentine.) We shall be able to show you 
the beds in course of construction. 


15612. I want to get this on the evidence. To what 
extent are these drained. You have two rows of tiles? 
—(Dr. Wilkinson.) Two rows in each bacteria bed. 


15613. In each bed ?—Tn each bed. 
row at the bottom of the bed. 


15614. No transverse rows ?—No. 


15615. Just those two rows?—Just those two rows. 
yes. 
15616. And you find that sufficient for drainage if 


you have coarse material at the bottom of the bed 2— 
Yes. 


15617. And you do, in fact, put coarse material at 
the bottom of the bed ?—Over the tiles. 


15618. What is the material you use for filling the 
bed?—I should mention that the floor of the bed is 
levelled down, as as to fall towards these rows of tiles, 
and then the tiles are covered with, perhaps, 3in. of 
10in. of very coarse clinker, the coarsest they can pick 
out, and then the bed is filled with screened clinker. 
Some of the beds are filled with ordinary mili. ashaw. 
screened, everything below a quarter of an inch being 
taken out, and others are filled with screened clinker 
from the destructor works to the average depth of 3ft., 
and then carriers are placed across the top of these 
beds to distribute the sewage. 


There is a double 


15619. Do you find any settlement of sludge in those. 
carriers?—Not very much. There is a length to be 
swept out occasionally. 


15620. Then, some of the suspended solids, most of 
ban. probably, in the tank effluent go on to the beds? 
—Yes. 


16621. Do you find that it remains on the surface of 
the beds?—Not in the coarse beds. We have had 


Hy 
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one bed constructed with an upper layer of fine 


Wilkinson material, and in that bed it did clog the Ages or 
andMr. A. H, remained om the surface, and eventually clogged it. 


Valentine. 


15622. Have you found any advantage or disadvan- 


24 Oct. 1902, tage through keeping it on the surface ?—Well, we have 


never estimated really the capacity of the beds. We 
only go by the rate of time it takes to fill the beds with 
the flow. tah 

15623, Have you found any advantage or disadvan- 
tage in keeping the suspended solids on the surface /— 
Ai present I cannot say | have found any advantage 
or disadvantage. 

15624. You have found this disadvantage, that it 
is necessary to rake the surface ’—In that case, yes. 


15625. But in the other case it is possible that the 
solids will go down with the bed of the filter?—It is 
possible they may. 

15626. And from your system of gauging, which you 
aay is not a very accurate way of measuring, what is 
the idea you have gathered as to the degrees of capa- 
city?I am under the impression there is not much 
decrease of capacity after a few months’ work. 

15627. You are under the impression, now that your 
beds are established, that you will maintain the capa- 
city ?—Yes; there may be a slight decrease, but they 
remain about the same. 


15628. I take it, if in the course of a number of years 
the beds are getting choked up, you think you can get 
the material taken out and washed and put in again? 
—Undoubtedly it could be washed. 


15629. At a cost which would not be prohibitive (— 
At a very moderate cost. 

15650. These are your first contact beds?—Our first 
contact beds. The first that we put down were put 
-down in the early part of 1897. 


15631. What is the total area, are you able to give 
it to me, of the first contact beds?—They are all first 
contact. 


15632. These are all first contact beds ?—We have no 
second contact. 


15633, Except experimental ?—Except experimental. 


15634. Then the whole of the area you have men- 
tioned is first contact. Now, what sort of result are 
you getting, or shall I ask your chemist. What sort 
of result do you get from the single contact ?—(Mr. 
Valentine.) Filling once a day I generally get them 
below the limit, as regards oxygen absorption. I have 
been lately taking all the filters, with a few exceptions, 
twice a day, and, as a rule, I have got very much below 
the limit. This, however, has been during a period of 
somewhat wet weather. 

15635. Give us a typical analysis. I do not want a 
single analysis. If you can, give it to me, I want an 
average of a considerable number. Can you give us 
the oxygen absorbed ?—(Dr. Wilkinson.) About 6 grains 
per gallon. 

15636. If you can give me the oxygen absorbed, and 
the albuminoid ammonia in ‘the crude sewage and’ in 
the tank effluent, that will be convenient 1—( Mr. Valen- 
tine.) That is in my last report. (Dr. Wilkinson.) It 
contains a tabulation of the groups of beds separately. 
(lr. Valentine.) The sewage is very strong indeed. 

15637. These are averages for one fortnight ?—The 
last fortnight. 


15658. Do you consider them typical of the general 
‘condition ?—No, not in the winter. . 


15639. What I wanit is a sort of average ?—You will 
get from the annual report. 


15640. Dr. Wilkinson, you have put into my hands 
a report from which I see that averages over a year 
from certain filters, namely, Nos. 1, 2, 3, and 4, give 
the following results :—In the crude sewage the oxygen 
absorbed in a four hours’ test is 4°31; tank effluent, 
2°21; in the filtrate, -64?—(Dr. Wilkinson.) Yes. 

15641. May we take it that that is a fair average of 
your general work ?—Yes, I think so, taking the whole 
year. f 


15642. The albuminoid ammonia would probably be 
rather higher, would it not?—I should think it would 
rather. I can hardly give you that, because up to the 


present time we have not done the analyses of the albu-: 


‘minoid ammonia regularly. You see the Irwell and 
Mersey Board take the standard of the oxygen absorbed, 
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and it has beem the principal idea in taking our 
analyses to ascertain that we keep below their standard. 
15643. This average you have given me is below the 
standard P—Yes; theirs is 1. ; 
15644. You considered their effluents as required to 
be satisfactory ?—Yes ; they take the filter effluent. 
15645. But your sewage, judging by the average of 
the oxygen absorbed you have given me, is weak ?—It is 


’ not a very strong sewage; but it has increased very 


much in. strength in the twelve months. 


15646. Is this a water closet town ?—It is gradually 
becoming so now. 


(Alderman Simister.) We have nearly 11,000 now on 


the water closet system. 


15647. (Chairman.) Whence this dilution of your 
sewage. Is there a very abundant water supply, or does 
it come—of course, it does come to some extent—from 
surface waters, and is there any discharge from manu- 
tactories. Does condensed water, for instance, find its 
way into the sewers ’—Yes, from the mills. 


15648. Condensed water from the mills finds its way 
into the sewers ?’—Yes, but a large proportion of our 
mills condense the water, and use it over again, until 
it becomes too bad to use, and then they send it down 
to us. 


15649. Cotton mills, I take it, do not produce any 
trade effluent of any volume?—No, except when} they 
empty their reservoirs to clean them out. 

15650. Have you any trades other than the cotton 
trade that supply other effluents ?—Practically none. 

15651. Then. your sewage is mainly domestic sewage ? 
Mainly domestic. There are a few dye works and a 
brewery or two, but nothiny of any importance. 

15652. Then, the jong and short of your experience 


in the treatment of sewage is that, in your case, with — 


your somewhat weak and dilute sewage, you are able by 
natural precipitation, followed by single contact, to get 
results which are satisfactory to the Rivers Board ?— 
Yes. But we are constructing some of the beds at the 
present time in such a manner that they can be readily 
converted into second contact. 


15655. Have you anything to guide you as to the 
results you are likely to get by second contact +-We 
have been making some experiments with small second 
contact beds, with the idea more of having septic tanks 
and treating the effluent from septic tanks, rather than 
by ordinary precipitation or ordinary sedimentation 
tanks. They have been mainly used in connection with 
septic tanks. I do not think we have tried any second 
contact in connection with the ordinary sedimentation 
tanks. 


15654. So that you have no figures that you can put 
before us ?—No. 


15655. But the intention of your Corporation is to 
move in that direction ?—Yes. 


15655. So as to get a still better effluent ?—Yes; that 
is, provided that the first contact does not remain satis- 
factory. We are expecting that our sewage is likely to 
increase in strength, and that the first contact, unless 
we only fill the beds, say, once a day, will not be satis- 
factory. 

15657. So that you do foresee definitely that there 
will be a necessity for second contact beds later on ?— 
Yes, I think so. 


15658. And you are| proceeding with experiments in 
that direction —Yes. 


15659. It would be interesting to have from you, Dr. 
Wilkinson, some idea of the cost of the considerable 
area of beds which you have put dowm?—Well, I can 
hardly give you that; but it was estimated some time 
back from the earlier beds that it would cost us about 
£700 an acre; but I do not think we have any accurate 
knowledge as to the cost. 


15660. Has no note been taken, in the construction of 
six acres of beds, of what their cost was. 


(Alderman Simester.) he cost varies very much with 
the cost of ashes and cinders. 


15661. (Chairman.) We take it that in filters con- 
structed as are these the main cost is the material with 
which they are equipped ?—Yes, I think so. 

15662. What do you pay for that material per cubic 
yard ?—4At present we are paying for the ashes 2s. 6d. 
per ton, screened. 
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15605. Do you happen to know what that comes to 
per cubic yard ?—No; I do not. 

15664. Would it be possible for your Corporation to 
give to the Committee more closely what has been the 
cost of more recent beds ?—I think it might. I think 
we might be able to do that. (Mr. Valentine.) Mr. 
Bentley will be able to tell you. (Dr. Wilkinson.) I do 
not think he can tell you. You cam ask him if you like, 
but I do not think he knows. 


15665. Unless the information is authentic and 
definite, it is of no use?—Some of them we have had 
made by our own hands, and others we have let by 
contract. 


15666. The impression upon your own mind is that 
the cost is about £700 per acre !—Yes, that is it. 


15607. But you tell us, frankly, that that is somewhat 
vVayue, and not to go upon, but we are to take it for 
what it is worth ‘—Quite SO. 

19008. (Wr. tiussell.) What is the depth of the bacteria 
beds’—Th average depth of the ‘beds used to be 
2ft. 9in. We used to make them 2ft. 9in., but we in- 
creased them to Sft., so that you may take the 
average as dit. By the average I mean that they are 
somewhat deeper in the portion over the drains where 
the underlying drains are, and somewhat shallower at 
the side. At the side they may be just below 3ft., and 
in the centre, where the drains are, they would be rather 
over 3ft. 

15669. The material graded to these drains ?}—To 

these drains, yes. 
_ 19670. (ir. Stafford.) I suppose we may take it that 
you are not satisfied with the first contact bed, not 
satisfied that it is producing a proper effluent ?~Yes ; 
if we can keep our tanks clean and free from any 
septic action we get a very good result, but our diffi- 
culty comes in in keeping our tanks sutticientiy clean, 
emptying them sufficiently often of the sludge to keep 
them clean. They get sick, especially in the hot 
months. That is where our difficulty comes in. 

15671. (Chairman.) Tell us what is the nature of the 
septic difficulty which arises ; what is it? You say you 
endeavour to avoid septic conditions, and that your 
difficulty arises from the nature of the conditions ?— 
The difficulty is that the tank effluent gets very much 
stronger, and the single contact beds won’t bring it 
below the standard. 

15672. By stronger, do you mean that it contains less 
suspended solids?—Yes; of course you get a large 
amount of thesludge then converted into liquid material. 

15675. You think the dissolved impurities are also 
greater 7—Oh, yes. 

15574-5. Have you enything to substantiate that view ? 
—Yes. : 

15676. Have you a typical analysis’—Here is the 
sewage taken through several months. It is the o!d 
septic tank which has increased very considerably. 

- The first contact bed comes below the standard. 

15677. The reduction in the septic tank effluent is 

comparatively little upon the crude sewage, but to what 
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extent has the septic action arisen /—These are complete 
septic tanks. That is a complete septic tank. 


15678. With what flow?—Filling in about 16 hours. 


15679. Your experience is somewhat different from 
what has been put before us in other places. It has 
been not unusual to find that the septic tank with 24 
hour flow has given a reduction of the impurities to 
somewhere about 50 per cent. ?—It has not with us, I 
think. Of course there may be in that tank. I do not 
know that the arrangement for emptying the tanks has 
been very satisfactory, and, therefore, we have got a con- 
siderable quantity of the scum coming over as well, 
breaking up and coming over, and that may account. 
for a considerable amount of suspended solids in the: 
tank, effluent. 


15680. Then I think that is all we need ask you, and’ 
if you will be good enough now to show us round the 
works we shall understand your evidence better from 
what we see. 


At the outfall of the main sewer. 


15680*. (Chairman.) I find that in many places they 


use cotton waste instead of paper P—( Alderman Simister.): 


In some cases the manufacturers have found it econo- 
mical to supply paper to prevent the use of cotton 
waste. We have hundreds of tons taken out sometimes. 
in a year. 


At the filter beds. 


15681. (Chairman.) You are dealing with the whole 
of your flow by the first process of precipitation ?— 
(Dr. Wilkinson.) Yes, the whole of it. 

15681*. And to what extent are you dealing with it 
by the second process ?—About half of it. 

15682. And you are extending these first contact 
beds, with the intention of dealing with the whole of 
it Yes. 

15685. And within what time shall you be dealing 
with the whele of it by single contact ?—I can hardly 
answer that ; it depends on so many considerations. 

18684. The works have not been erected by the Cor- 
poration /—No ; we are gradua.ty exceuding section after 
section. The last section is nearly two acres. 

15685. Have you land?—Oh, yes; plenty of land. 

15686. You have land?—Any amount of land. 

15587. 

40688. But you are unable to name a date when the 
work will be complete ?—No, I could not. 

15689. What is the total area available for sewage 
treatment?’—We have 70 acres altogether. 

15690. What is the character of the land? Is it sandy 
or clayey ?—Clay principally, with sandy pockets, but 
principally clay. 

15691. It is not suitable for processes of land treat 
ment ?—-Yes, we could not use it in that way. 


I understand you are going on?—Yes. 


(The visit of the Commissioners to the works concluded.) 
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ALSO PRESENT : 


Dr. A. C, Houston. 


| 


Dr. G. McGowan, 


\H. T. Butsrropg, Esq., M.A., M.D., Medical Inspector of the Local Government Board, attended to discuss the: 
question of the discharge of sewage into estuarial waters with special reference to shell-fish. 


(Chairman.) Perhaps, Dr. Bulstrode you will be so 
good as to make a preliminary statement. 


(Dr. Bulstrode.) I propose, with the permission of the 
Commission, to give quite a brief summary of so much 
of the shell-fish industry as 1s necessary for a proper 
understanding of the relations which obtain between 
shell-fish and disease. 


In tthe first place with regard to 


OYSTERS. 


Oysters must be divided into English oysters and 
foreign oysters. In this country there are several 
natural oyster estuaries, such as the Crouch, the Koach, 
and the Colne in Essex, the mouth of the Thames 
between Essex and Kent, and, in Cornwall, the Truro 
and Helford rivers. In these estuaries natural spatting 
or reproduction of oysters takes place, and 
oyster culture consists in certain farming opera- 
tions with which it is hardly necessary for me to 
trouble the Commission. A full account. of such opera- 
tions will be found in the Local Government Board 
Oyster Report, and the maps furnished therein will 
illustrate the narative given in the letterpress. It is, 
however, essential to comprehend that, in the course of 
these operations, the oysters are moved from one part 
of the estuary to another, or even from one estuary to 
another. One of these removals consists in placing the 
oysters, prior to their despatch to the market for con- 
sumption, in what are known as “ fattening” beds, 2.¢., 
areas which experience has shown are well fitted for the 
nutrition and development of the oyster. If these 
fattening beds are in sewage polluted estuaries, or near 
to drain outfalls, there is risk of the contamination of 
the oysters by sewage organisms. It is also the practice 
in some estuaries to store oysters prior to sale for food 
in ponds or pits. There is another form of storage in 
ponds during the winter months, so as to prevent the 
destruction of the oysters by frost or water-borne sand, 
but into this question we need not now enter. The 
storage or market ponds may be placed in the vicinity 
of sewers, and then there is danger of con- 
tamination. Finally, the oysters may be “washed ” 
in polluted water, or they may be stored in 
shops under conditions which, although not likely 
to produce what is termed specific infection, may result 
in the consumers of such oysters in attacks of gastro- 
enteritis, leading to serious or even fatal results. From 
these observations it is clear that there should be some 
means for preventing the “fattening” or storage of 
oysters intended for immediate consumption in the 
vicinity of sewage polluted water. 

It is, too, necessary to insist that in natural oyster 
estuaries or on the littoral oysters for immediate con- 
sumption should not be dredged up from the neighbour- 
hood of sewer or drain outfalls. 


FOREIGN OYSTERS. 


Oysters are imported into England and Wales from 
America, France, and Holland, as also from Treland and 
Scotland 


American oysters which are shipped at New York are 
packed in barrels, the oysters being placed with their 
concave shells downwards, so as to conserve as long as 
possible the water contained between the valves of 
the oyster. The oysters are closely packed, so that by 
mechanical pressure the valves are prevented from 
opening. ‘These American oysters may he out of water 
from 10 to 14 days. On their arrival at Liverpool or 
Southampton the oysters are either despatched direct 
to the retailer for sale for consumption, or they are sent 
to layings in the English, Welsh, or Irish estuaries, such 
as those in the Menai Straits, at Fleetwood, or at 
Cleethorpes in the north, or to places such as South- 
wick, Poole, Emsworth, the Medina, etc., in the south. 
The object of this relaying of the American oysters is 
to furnish the market with a supply of oysters during 
those times of the year, July and August, for instance, 
when the weather is too warm to allow of 
direct importation, and when the law of this 
country aims at preventing the “native” oysters 
from being consumed. The oysters for relaying 
are imported very generally in the month of April and 
May, and they are in good condition when the summer 
demand for cheap oysters begins. It is these American 
oysters which are so largely consumed by the poorer 
portion of the community, who are prepared to pay 
from 8d. to 1s. per dozen, and who make periodical 
daily excursions to seaside resorts, such as Southend, 
Margate, and Blackpool. Outbreaks of enteric fever 
amongst trippers of this class has been attributed to the 
consumption of oysters from Southend, of cockles from 
Leigh, and of mussels from Blackpool. French oysters 
are imported from many parts of France, as also are 
oysters which are known as Portuguese, and which came 
originally from the Tagus, but which have now obtained 
anatural habitat at certain places on the French littoral. 
Both the French and Portuguese oysters: are largely 
relaid in our waters, and in addition to the nearly 
mature oysters, an enormous number of quite young 
French “brood” is imported for the purpose of being 
grown in certain of our estuaries. An account of this 
industry will be found in the Local Government Board 
Oyster Report, and I do not propose to trouble the 
Commission with the details in this preliminary state- 
ment, Dutch oysters are imported in very large quan- — 
tities from Holland via Flushing, and other ports, and 
as they do not stand relaying well, they are used almost 
entirely for immediate consumption. The distance is so 
short that they can ibe placed upon the English market 
as quickly as many of the home-grown oysters, and as 
they belong to the same species they fetch a relatively 
high price (about 2s, a dozen). 


From the foregoing statement it will be seen that as 
regards the cause of pollution, the greatest importance 
attaches to the position of the “fattening” beds and 
storage ponds in respect of “native” and directly-im- 
ported produce, but with regard to retail foreign oysters, 
the position of the “layings” is the point to which at- 
tention should be directed. [t has, however, to be added 
that some foreign oysters are kept previous to consump- 
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tion in storage ponds upon our littoral, and instances of 
this practice may be found at Poole, Emsworth, and 
other places. 


In addition to the foreign oysters above referred to, a 
large number of ‘‘deep sea” oysters, which are used 
largely for purposes of oyster sauces, are introduced 
into this country at Grimsby, Brightlingsea, and other 
ports, and such oysters are relaid and stored much in 
the same fashion as other oysters. They are, too, 
shelled and preserved in tins. 


~ Ivwill now place before the Commission a few figures 
relating to the number of foreign oysters introduced into 
this country. These figures were furnished to me by a 
leading oyster merchant at the time when I gave evi- 
dence before the Select Committee of the House of 
Lords, and there will not I think be any objection on 
his part to my placing the figures before the Commis- 
sion. 


15692. (Chairman.) You mean the numbers imported ! 
—TI can hand*in a table with regard to the number 
‘imported month by month into this country. 

15693. From the different 
different sources. 

15694. Does that distinguish between those which are 
for direct consumption and those which are for laying 
down ?—Yes, I can give them roughly.. With regard to 
American oysters, about 44,000,000 would be for laying 


sources !—From the 


--down and 40,000,000 for immediate consumption. 


15695. You can Jet us have that table ?—I can hand that 
in. 
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THE WORLD’S YIELD OF OYSTERS. 
* Rough estimate of the total number of oysters ob- 


Dr. He te 
Bulstrode. 


tained annually from the sea (North America, 16 Des. 1902 


5,572,000,000; Europe, 2,351,200,000) :— 


United States of America - 5,550,000,000 
Canada . “4 - 22,000,000 
France - - - - 680,400,000 
Great Britain - =. - 1,600,000,000 
Holland - - = - 21,800,000 
Italy - - - - = 20,000,000 
Germany - - - - 4,000,000 
Belgium - - - : 2,500,000 
Spain - Se ear - 1,000,000 
Portugal - a (phpnatng - 800,000 
Denmark - - ~~ 200,000 
Russia - - - - - 250,000 
Norway ST Hr thre 250,000 


N.B.—Very few of the oysters in Europe go direct 
from their natural beds to the consumer, 
In the United States of America about 30 per cent. 


to 40 per cent. go direct from their natural beds to the 
consumers, 





* These figures and statements have been extracted 


from the “Encyclopedia Brittannica,” Vol. XVIIL, 9th 
Edition. 


Rover Estimate of OysTERs imported inty this Courtry during 1896. 



























































‘ French 
American. and Portuguesé!. _ Dutch. Torat. 
Total - P ss » - 84,000,000 50,000,000 4,500,000 138,500,000 
Tose dani DOS : ’ 44,000,000 37,500,000 Nil. 81,500,000 
‘Consumed at once - - : 40,000,000 12,500,000 4,500,000 57,000,000 
MontTHLy ImMports OF BARRELS OF AMERICAN OYSTERS. 
— 1890-91. | 1891-92.:| 1892-93. | 1893-94. | 1894-95. | 1895-96. | 1896-97. | 1897-98. | 1898-99 
HA TE PEON FDR EE) ee eS 
September = - - — — — — 25 _ = = dag 
‘October - - - 2,548 1,908 947 917 1,426 1,428 1,894 273 1,185 
\ 
November - - 7,221 11,907 5,394 5,905 8,706 7,709 5,650 6,198 7,262 
“December - - 11,724 9,995 9,364 7,887 10,154 7,472 7,059 8,521 9,153 
January -  - 7,345 10,412 6,053 | 10,777 7,669 8,139 6,937 6,486 8,000 
(February : 7,890 | 13,802 2,596 6,603 2,548 7,550 3,969 6 295 pe 
March. | 17,188 |. 17,344 | 10,027 "| qag.o14 7,868 | 10,892 | 14,107 | 13,192 ju 
‘April 2 29,425 36,488 25,426 18,947 23,712 32,025 26,369 20,952 nA 
May Sagat 16,152 7,379 9,105 5,298 7,959 3,140 4,355 2,332 abe 
98,493 109,235 68,912 75,348 70,067 78,355 70,340 64,249 25,600 





orn nnn nnn EET nn enn nn een 
———— 


Each barrel conutalus ou au average about 1,200 oysters. 
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EXPORTATION OF OYSTERS FROM FRANCE TO ENGLAND. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


(Amounts expressed in thousands). 
TTT Ta re ee ee ee ee aap ee ee ee ee ne ae ee eg re * 


Second | Third rsltaie Fifth 


| 


ore Totai for each 











First Sixth julie Highth | Ninth Yaar. 
YEO month. | month. | month. | month. | month. | month. | month. | month. | month. | month. | Twelve months. 

. 
| Nl 

1896 700 | 1,900} 14,000 | 27,200 | 35,500 | 36,300 | 38,200 39,200 | 41,400 | 45,000 49,300 
. | 

1897 =i pel 6 100 300 | 9,900 | 19,700 | 38,400 39,800 47,800, 48,800 | 49,800 | 50,100 - 50,300 

189s. & 200 800 | 7400, 10,700 | 26,900 A | ell are a | * via 

| 








To obtain the monthly quantities deduct the total quantity given far 
Thus to find the quantity for February in each year— 


month required. 
1896) “cone 
1897 
1898 


= 
N\ 


the preceding month from the total for the 


1,900 — 700 =, 1,200 
300 — 100 = 200 
800 — 200 = 600 


The chief centres of exportation are St. Nazaire, Bordeaux, and La Rochelle, 
The above numbers include both French and Portuguese oysters. 


It is estimated that about ? of these oysters (75 per cent.) are for relaying. 


7 June 1898. 
MUSSELS. 


With regard to mussels. Mussels are used partly for 
bait and partly for food, and any regulation with regard 
to the food can hardly apply to bait. 


15696. About what proportion?—I am afraid I can 
hardly answer that question. Mussels are imported 
largely from Holland, and those that are imported from 
Holland are used very largely for food. Some of the 
chief centres in England are Morecambe Bay and the 
Wash, and places on the south coast, svch as Southwick, 
the Exe, the river Teign, &c. Also there is a growing 
practice of taking young mussel “brood” from certain 
sea areas and putting them down in estuaries. On the 
Norfolk coast there are a large number of these 
“Jayings” as they are called, and a considerable 
number of fishermen obtain their livelihood by this 
mussel farming. The Buchot system of mussel culture 
which obtains in France has not, I believe, proved 
successful in this country. 


15697. Those are for food ?—Those are mainly for food. 
Of course with regard to mussels which may be collected 
wherever they are distributed by nature, the risk is a 
question of proximity to sewers, but I may also add that 
I know of several places where the mussels are taken 
from situations which are relatively remote from pollu- 
tion, and_they are afterwards washed in the vicinity of 
sewers. Itis hardly desirable to give names, but I have 
seen that practice in connection with very large branches 
ot the industry. 


COCKLES. 


With regard to cockles. Those may be collected any- 
where where they are found to be growing, and in the 
large expanses of sand which are uncovered at low 
water you find them very generally, more particularly 
in Morecambe Bay, where vast expanses of sand are 
uncovered. The cocklers go out sometimes for distances 
of four or five miles to collect those cackles. This is 
the case at Penclawdd in South Wales, near the Gower 
Peninsula. There is also a large industry at Leigh, in 
the mouth of the Thames, and also in the Wash. The 
cockles in some parts of England are sent away in their 
shells, but in others they are partially boiled by putting 
in “coppers” ; they are then “riddled” to separate the 
“fish” from the shells, and the “ fish,” either fresh, 
salted, or pickled in bottles, despatched to market. | 
have here photographs of the method of boiling whelks. 
(Photographs exhibited.) Although these photographs 
relate to the whelk industry, cockles are.treated much 
in the same way. Then cockles are also imported from 
Ireland and from Scotland. “” 

As regards whelks, those are collected anywhere along 
the coast. They may be collected near the sewer 


outfalls. Those are boiled in the manner shown in the 
photographs, 


' . . . . ss 
There is inter-communication as regards shellfish 


between all parts of the British Isles, and, more- 


Chaille Michel, 
Ostruenltrue, Marennes. 


over, large quantities of shellfish are imported trom 
abroad. It is therefore necessary that any regula- 
tions to be of the greatest utility should have reference 
to all parts of Great Britain, and that cognisance should 
be taken of the foreign importations. I also sulmit 
here a copy of a memorandum relating to the shellfish 
industries of Scotland and Ireland. I have no personal ° 
knowledge of these industries, but the abstract ut the 
reports of the Fisheries Departments which I have made 
may be of some use to the Commission in helping 
them to judge of the relations of the shellfish in-- 
dustry of the several parts of the British Isles (see 
Appendix A.). Well, that is all I propose to say about 
the industry to convey a general idea of the points 
which it is necessary to emphasise. Briefly, the 
whole problem may be summed up. These oysters, 
mussels, and cockles may be found, or may be placed, . 
near to sewer outfalls, and in these positions they 
are liable to become contaminated by sewage. 

Shall I go on, or would the Commission wish to ask 
me some questions with regard to the industry ? 


15698. (Colonel Harding.) I did not quite gather what 
was the nature of the food which caused the oysters to 
fatten in particular places ?—Well, Iam afraid that is 
rather a difficult matter. It is doubtful whether the 
oyster has any selective power gud food, and it must 
feed on such of the flora and fauna of the estuary in_ 
which it is as passes with water over its branchi. 
The flora may possibly have some relation to the nature. 
of the bed of the estuary, but that is a point’ which is . 
certainly undetermined. 


15699. (Chatrman.) Which are the chief distributing — 
centres of the American oyster !--The American oysters - 
come entirely —— 


15700. They come to Liverpool in the first instance ? 
—Nearly all to Liverpool, and some to Southampton ; . 
those two places. 


15701. And when they are laid in England, where are 
they laid, and from whence are they distributed !—Well, 
those that come to Liverpool are laid down very largely 
in the Menai Straits, at Fleetwood, and at Cleethorpes. 
You will finda map in this book of all the layings in 
England. 


15702. What book is that?—This is the Oyster - 
Report. 

15703. Ob, your Oyster Report, quite so?—Yes. Well, . 
with regard to the nature of the ‘Tine which is asso- 
ciated with shellfish, it is important to remember that 
enteric fever is not the only illness. 


15704. Before you go on to that, I see that you Suggest 
that we should ask the Fishmongers Company. And 
this refers to the industry, does it not ?—Quite so. 


15705. But for our purpose do you think we require 
to know very much more than you have given us just 
now, with the tables that you have putin. I mean there 
are two things, are there not ; you want us to realise the © 
importance of the industry ?—The importance of it 


lt i 





MINUTES OF EVIDENCE. 


15706. Certain facts that you are giving us now, 
together with the table you have put in, would give us 
all we want to know in that respect. You are stating 


that the oysters are imported into this country, for 


instance, and how many are imported. Well, then, I 
Suppose we ought to know the importance and 
magnitude of this industry, so that no regulations that 
we impose should injure such industry; I suppose 
that is your point?—Well, my point is this: The 
Local Government Board introduced a Bill which 
was put before a Select Committee of the House 
.of Lords in 1900, and this Bill was defeated. The 
Bill was altered by the Select Committee in such 
‘fashion that. in the opinion of the Local Government 
Board it became unworkable; it was therefore with- 
drawn. J think if the Commission are about to 
‘propose any method of attacking the problem that 


‘they should have the industrial side of it before 


them and also have the views of some of the represen- 
tative oyster culture people in order that they may see 
the relative values of the question. I am afraid unless 
that is done, in so far as efficient legislation is 
concerned, the matter may be postponed more or less 
indefinitely again. The problem is becoming a very 
Sota one, and it should, I think, be seriously 
‘faced. 


15707, You mean that we should discuss with these 
representatives of the industries the measures that we 
are proposing ; do you mean that !—I think that in the 
first place it would be desirable that the Commission 
should have before them a representative of each fishery 
district in England, that is about twelve, and that the 
Commission should ask such representatives the dis- 
tribution of shellfish in their area and what steps the 
Committee have taken or are able to take to preveut the 
pollution of such shellfsh. 

15708. That is rather a different thing from what your 
‘first proposition is, with regard to the Fishmongers 
Company and the oyster industry. I understand that 
to be quite a different point, taking the Fisheries 
Committees aud getting information from those, al 
they can tell us, each of them about its own area; but as 
to the general questions on the industry, shall we gain 
anything more from the Fishmongers Company ?—I 
think that the two representatives I suggest from the 
Fishmongers Company would sum up the case for 
the industrial side, and in a relatively impartial 
manner. Moreover, the Commission will obtain from 
them an outline of the foreign industry, and this would 
not be forthcoming from the Fisheries. Committees. 


THE NATURE OF THE ILLNESS CAUSED 
BY SHELLFISH. 


With regard to the nature of the illness associated 
with shellfish—that applies to all shellfish. In the 
first place there are attacks of gastro-enteritis which 
are probably toxic in nature. I mean, due not to 
bacteria but to toxins produced by bacteria. Then there 
‘is the bacterial infection proper, which also: gives rise 
to a later developing gastro-enteritis, to enteric fever, 
and to cholera, and, inferentially, to any other water- 
borne disease ; but as to other water-borne diseases, we 
have as yet no evidence. Then there are cases of dual 
infection. There is a considerable number of outbreaks, 
where some of the people who ate oysters or shellfish 
‘have been at once seized with attacks of gastro- 
enteritis. Some of these persons have recovered, some 
have died, and some have been attacked about a fortnight 
-afterwards with enteric fever. That is to say you 
apparently get at times a multiple infection which 
manifests itself in different ways. take it the Com- 
mission will hardly wish me to go into the bacterial 
aspects of the question. I will only just refer to the fact 
‘that Dr. Klein did on one occasion find the typhoid 
fever bacillus in oysters taken from a_highly-polluted 
source, that he examined other groups of oysters mainly 
for organisms of sewage origin, bacillus coli and bacillus 
enteritidis sporogenes, but there was nothing to be learned 
-from those examinations as regards proximity to sewers 
-at that time. That was in 1895. Well, then, the ex- 
perimental work which has been done shows briefly 
that the bacillus of enteric fever will remain alive in sea- 


water and in an oyster for a period of eighteen days. 


That is to say under laboratory conditions. Then with 
regard to cholera. The cholera vibrio has been recovered 
from water after fourteen days, and it has been recovered 
from the oyster up to nine days, but it appears that after 
four days the morphological aspects of the cholera vibrio 
‘are very materially altered and that this .alteration 
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appears to be stable, but Dr. Houston would probably 
tell you more about that than [ can. 


15709. (Mr. Power.) About the enteric fever bacillus, 
Has that altered in any way, you have not said ?— 
Apparently not. 


15710. Nor its physiological effect ?—I think as far as 
the evidence goes, no. Then Professor Herdman and 
Professor Boyce have also done some work in this 
direction, and have extended the inquiry by subjecting 
the oysters which had been infected by the typhoid 
bacillus to a stream of running water for two or three 
days. They found that after seven days the oyster 
frees itself from the typhoid bacillus. 


15711. (Chatvman.) Even from its alimentary canal ? 
——As far as their experiments went. Then, there have 
been some experiments done in Germany and in 
France, or rather some observations made, as to the 
number of organisms in sea-water. I thiné thatisa very 
important point. Apparently, from the mouth of the 
sewer seawards the number of organisms diminishes 
very rapidly indeed according to these experiments. 


15712. What experiments are these; who are they 
by !—Well, one is done by Fischer of Germany, and the 
other is done by Monod, who was appointed by the French 
Government to investigate the conditions of oyster 
culture in France, and to report as to the lability of 
oyster beds to become fouled by sewage. 


15713. Were these total organisms ’/—Yes, there is no 
differentiation of the organisms; it is rather of 
mechanical interest. 


15714. This is the examination of sewage outfall into 
the sea ?—Into the sea. 


15715. And of the water at different distances from 
the outfall ?—At different places ; I can hand in figiires 
about that. 


15716. Can you give us the reference to the paper ?—I 
can show you the paper. That diagram represents Kiel 
Harbour, and the numbers relate to the specimens taken 
at different states of the tide, But the tendency of 
these experiments, as far as they go, is to show that 
the number of micro-organisms diminishes very rapidly 
indeed, and moreover that the number ot organisms on 
the surface is infinitely greater than at a metre below 
the surface. That probably means that owing to 
the different specific gravities of the sea-water and the 
fresh water, the latter flows on the top of the sea-water 
and carries with it the sewage. 

Then with regard to this matter there is one point 
which | should like to bring before the Commission, and 
thatis as to the distribution of bacillus coli in nature. 
I would submit that there is no sufficient information 
about that subject to justify a general inference with 
regard to sewage pollution of oysters. For instance, do 
we know whether the intestinal tract of a fish contains 
bacillus coli, and do we know whether the intestinal 
tract of a seagull contains such bacilli or enteritidis 
sporogenes? Unless we know that we are likely, in 
dealing with a single batch of oysters which may have 
been fouled by fish or bird, to draw unjustifiable in- 
ferences. The topographical conditions of the layings 
and their liability to become fouled by sewage must 
always be had regard to. Topographical considerations 
are, In my view, the more important, and Dr. Monod, 


who examined the French oyster beds for the French. 


Government subsequent to the issue of 
adopted the same standard. 


15717. In taking bacillus coli as our test you mean 1— 
Yes. 


my report, 


THE GOVERNMENT OYSTER BILL. 


Then with regard to the Bill which was brought 
before the House of Lords, that Bill proposed to give to 
County Councils and to County Boroughs the power to 
prohibit the despatch of oysters to market from certain 
layings, and it proposed that where beds or layings 
were contaminated oysters taken therefrom should stay 
for ten days upon approved layings before they were 
despatched to market for consumption. That was briefly 
the summary. With regard to foreign oysters it pro 
posed that on a certificate of the British Consul it should 
be possible to prohibit the introduction of oysters. 
The Bill had certain defects, 7.¢., it had no a plication 
to natural oyster beds; it was not gsuitab e to the 
case of Ireland or Scotland. 
the registration of oyster laying or ponds, a point, in 
my view, of considerable importance. Moreover, it ‘did 
not deal with mussels, cockles, whelks, periwinkles, 


It did not provide for . 


Dr. H, 1. 
Bulstrode. 
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I think a comprehensive measure should 
are the main points which I 
the first 


crabs, et: nk é 
do this. Those, I think, nal 
wish to bring before the Commission in 
instance. 

15718. (Colonel Harding.) Have you any views to lay 
before the Commission, as to what, in your opinion, 
would be the best way of dealing with this matter !— 
Do you mean as regards going further into it as regards 
evidence ! : 

15719. Well, I gather that you do not think the 
presence of certain baeilli in the water would necessarily 
imply sewage contamination, but would you suggest 
that if there is evidently a sewage outfall, shellfish 
should not be laid down withina certain distance of 
it 1—Most emphatically My suggestion with regard 
to bacillus coli was rather one of academic interest. 
There is, | think, no doubt that no shellfish should 
be laid down or taken up from anywhere near to a 
sewer outfall. 

15720. (Chairyman.) What does “near” mean +— 
The whole question is a relative one, and there may be 
a separate law for each river. 


15721. (Mr. Power.) You mean set of currents, and 
matters of that kind, run of the tide?—They would 
have to be considered. If the thing is to be reduced tc 
a question of bacterial sterility, then you would perhaps 
have ta condemn every oyster industry along the coast. 

15722. (Major-General Carey.) As to existing layings, 
where they are near sewage outtalls, take either 
Cleethorpes or Grimsby ; would you suggest that these 
layings should be removed, or that the outfall should be 
altered ?—That is an extremely difficult question to 
answer in any specific instance, as to whether the sewers 
or the oysters are to suffer ; it depends upon the relative 
magnitude of the industry and the sewage disposal. 
There are cases where, for instance, one woman is engaged 
in the cockle industry, and in order that she may con- 
tinue to ply her cockle industry with safety to her 
clientele, you could hardly put a large town to the 
expense of sterilising its sewage. 

15723. Sterilising being practically the only way of 
absolutely preventing possible pollution of the oysters ? 
—Well, it seems to me that the Commission may wish 
to determine as to how far a fresh water standard is 
applicable to the mixed estuary. What are the re- 
lations between the fauna and flora of an estuary and 
the typhoid bacillus. 


15724. (Chairman.) First of all you think that we 
ought to get this general information from the Fish- 
mongers Company, with regard to the industry 
generally ’—I think so. 


15725. As to its importance. And I suppose we shall 
earn from them also what possible dangers are increased 
y the amount of interchange which takes piace between 
one station and another ?!—T'o some extent. I think you 
will rather get their views and, having obtained them 
you will be more likely to be able to frame a measure 
which will have a good chance of passing into law. 


15726. We should consult these persons not only with 
regard to general information on the industry, but we 
should also ask their opinion with regard to any measures 
we might think of recommending ?—I think it will be 
very desirable. 

15727. (Mr. Power.) We should learn what they were 
anticipating wa; t> be done ?-—I think so, yes. 


15728. (Colone! Harding.) IT suppose there is a general 
acceptance by them of the conclusion that it is in- 
advisable to have shellfish laid down within short dis- 
tances of sewer outfalls, and we should ask them there- 
fore what they suggest themselves. Whether there are 
districts which may be considered to be absolutely free 
from sewage contamination which would be available 
for them, and so on. _ Is that the direction, do you think? 
—I am afraid you will find their views not quite sound 
on that matter. 


15729. They do not see any objection 1—They are very 
sceptical as to the evidence with regard to the connec- 
tion between typhoid fever and oysters ; that is to say, a 


certain section of them is.’ There are many who quite 


recognise the necessity of taking measures. 


15730. (Chairman.) We should learn from these, [ 
mean, the difficulties there are in proposing any mea- 
sures!—The ditliculties are really very great. They 
would at once say, “ What are you going todo to prevent 
an etituent from coming on to our oysters in the future. 
If there is an oyster laying, and a town springs up, what 
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are you going to do to protect us against this effluent, 
which they tell us they cannot purify”; that is their 
position now. » 


15731. But in the paper that you sent round you spoke: 
of their giving usa general outline of their industries,. 
but you want us to do a great deal more than that, you. 
want us to consult them on the whole question. You. 
think it would be advisable that we should consult them 
on the whole question ?—I think it would be advisable. 
that they should be briefly talked to on the subject. 
Having seen two or three of these witnesses the remainder- 
will not occupy much time. 


15732. (Colonel Harding.) Then you do not think that. 
they would accept the statement that there is an obvious. 
danger in having shellfish collected from the immediate 
neighbourhood of sewer outfalls ; you think they would 
not accept that ?—The better educated would, but the: 
others will simply tell you they have eaten shellfish from 
that locality all their lives and they are perfectly well ;, 
that is the line of argument they will adopt. 


15733. (Chairman.) Then you think we should con- 
sult the Sea Fisheries Committees, the twelve of them ; 
you say there are about twelve of them ?—There are about. 
twelve of them, I will show you a map here. 


15734. Your view is that we should consult these Sea 
Fishery Committees. They would tell us of the par-- 
ticular cases within their area, I suppose ?—They would. 
tell you the distribution of oysters, mussels, and cockles. 
in their area, and then they would tell you what, if any,. 
precautions'are taken to prevent pollution. 


15735. And what measures they desire should be taken, 
also, possibly ?—Yes, the Commission could ask them 
whether they would have objection to certain measures. 


15736. 1 mean we could consult them, as you propose. 
we should consult the other authorities, on the whole. 
question, with the view of our recommendations being 
practically useful, and such as weuld be readily adopted: 
and practically carried out ?—I think so. 


1L727. (Mr. Stafford.) Might the Commission have a 
copy of the Bill promoted in 1900’—I can hand in a. 
copy. I can hand in also a report upon the Oyster Bill. 


15738. What are the precise provisions in the Bill with. 
regard to these layings in England ; how do you propose: 
to protect them ?. -The approval or disapproval of oyster 
layings by the County Councils or by Boronghs. 


15739. That is by the Medical Officer of Health of’ 
Councils ?—Well, that is the inference, yes. 


15740. (Chairman.) That was a Bill promoted by the: 
Local Government Board, was it?—That was promoted 
by the Local Government Board. 


15741. And withdrawn '—(i/r. Power.) Yes, the Com-- 
mittee of the House of Lords altered it by putting the 
Fisheries Committee in place of the Medical Officer of ’ 
Health. 


15742. (Mr. Stafford.) Were County Councils to have: 
absolute discretion then as to where oysters were to he. 
laid ?--There was to be an appeal to the Local Govern-. 
ment HOate . 


15743. Had the medical officer of health anything to: 
guide him in the matter as to what was or what was not 
a proper laying for oysters ; _would he have anything to: 
guide him ’—He could submit the oysters and the water- 
over them to bacteriological examination, he could 
study the topographical relation of the layings to sewer 
outfalls, and also the epidemiological aspects of the: 
question. 


(Chairman.) Will you get copies of the Bill and of the 
report; I should think the report would be very 
useful ? 

(Secretary.) Yes. 

(Chairman.) And circulate those. | 

15744. (Mr. Stafford.) This is the report here, is there 
a copy of the Bill attached to it!—No, I am afraid there: 
is not a copy of the Bill attached to that. 


15745. Have the layings improved very much since: 
you made that report in 1896?’—They have in certain 
places. In others there has been no attempt whatever 
made to improve. I may mention, for instance, the 
Penrhyn river in Cornwall. There the oysters are laid 
down at the mouth of the drains, and they have been 
laid. down there for a very long time. There have been: 
several outbursts of typhoid fever which have been 
attributed to these oysters. 


MINUTES OF EVIDENCE. 


15746. Have the Local Government Board not been 
able to bring any pressure upon them ’—The Local 
Government Board has no power whatever. These 
estuaries are not streams within the meaning of the 
Rivers Pollution Act unless they are declared to be so 
after formal inquiry by the Local Government Board. 
But even were all the shellfish estuaries thus declared 
it would still be unwise to collect shellfish from the 
proximity of a sewer or drain outfall, no matter what 
method of purification was adopted. The Commission 
might examine the Exmouth papers as to this point. 


15747. Has it prevented 
extent, the fact that you 
oysters have been laid in the neighbourhood of sewers? 
—At the time of the report it gave rise to considerable 
excitement and the sale went down by 50 or 60 per 
cent., but now it is beginning to assume its normal 
proportions, except for periodical outbursts such as the 
one of which we have just heard in connection with the 
Emsworth oysters. I may say that at Leigh, for instance, 
cockles are treated in such fashion as not to render them 
free from pollution, but rather to pollute them, and 
the Medical Officer of Southend seems to think that 
some of the autumnal rise of enteric fever in Southend 
is due to the cockles. He has written a very interesting 
report upon that, and [ think the Commission would do 
well to call him, amongst others, to hear the epidemio- 
logical side of the question. 

15748. (Secretary.) What is his name ?—Dr. Nash. 

(Chairman.) We have this report; he works it out 
very well, I think. 

15749. (Mr. Stafford.) Would there not be a difficulty 
in dealing with the cockles and mussels. Oysters have 
special layings, but cockles and mussels seem to be 
distributed over a very large area?—I think it is a 
comparatively simple matter to deal with the problem 
up to a certain point. If you hope to deal with it 
ahsohabels you may kill the industry and seriously 
damage all those persons connected with it, but if a 
reasonable view is taken of it I do not think theve 
are great difficulties. 

* 15750. (Chairman.) Is it possible to ascertain in any 
way what improvements have taken place in these 
various places that you have reported upon since your 
report !—I think I can tell you all the improvements 
which have taken place. 


15751. Could you let us have that —Certainly. 


15752. What changes have taken piace since the time 
3f your report in the way of improvements ?—Yes. 

15753. (Colonel Harding.) Improvements have taken 
place !/—Improvements have gradually taken place. 
That is to say with regard to oyster layings. With 
regard to mussels and to cockles, nothing has been 
done. But my report only touched very briefly upoa 
mussels and cockles. 

15754, (Chairman ) But you could bring the thing up 
to date, we should know then exactly what was the 
condition of these various places with regard to oyster 
layings, and so on ?—I could do that. I may say I am 
at the present moment writing a report upon the mussel 
and cockle industry, and upon their relations to sewage 
pollution. 

15755. Could you not put some of that in evidence 
before us? 

15756. (Mr. Power.) Is it in print yet ?—No, it is in 
writing ; a good lot of it is in writing. 

(Colonel Harding.) Put an abstract before us ; an ab- 
stract of your conclusions. 

15757. (Chatrman.) When will you have it ready for 
going to press ?—I am afraid not for some time ; there 
are several other districts which [ have to visit. 


15758. It is at present incomplete ?—Decidedly. 


15759. (Mr. Stafford.) Could you tell us your general 
conclusions with regard to the cockle industry, to what 
extent it spreads enteric fever ?—I think it certainly 


the sale of oysters to any 
have reported that these 


does do so when the cockles are gathered or laid down 


in the vicinity of pollution. I drew attention to such 
pollution at Leigh, in my Oyster Report in 1896. 

15759* We might have that in evidence without 
trenching upon the report at all. 

(Chatrman.) That had better be distinctly in evidence. 
This is only a conference at present between Dr. 
Bulstrode and the Commission, but I imagine we had 
better ask Dr. Bulstrode at some time to give us some 
distinct evidence on those points. 
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(Secretaiy.) Dr. Bulstrode’s suggestion was that he Dr. H. 7. 


could be called again at a later stage. 
(Mr. Power.) It would be well to hear him later. 
(Colonel Harding.) Quite so. 
(Mr. Stafford.) It is very important. 


15760. (Chairman.) Then beside fishery people, you 
think we might call with advantage certain Medical 
Officers of Health, with reference to specific infection. 
12 have had several before us, you are aware of that 7— 

am. 


15761. But you think there are several others that we 
ought to ask to give evidence?—! think it is very 
important for the Commission to arrive at their own 
conclusions as to the value of the evidence which has 
been adduced as to the connection between shellfish and 
énteric fever. 


15762. Yes?—And therefore I have set down the 
names of Medical Officers of Health who have investi- 
gated certain outbreaks, and who approach the problem 
from somewhat different standpoints. I have put down 
Dr. Niven on the top of my list. 


15763. Dr. Niven of Manchester ?—Dr. Niven of 
Manchester. He may be supposed to take the 
mathematical view of the evidence, and perhaps if you 
started with him and then finish. with others who 
generalise rather more widely, you would get a compre- 
hensive view of the subject. 


15764. But these are people who speak from their 
experience /—From their experience, 


15765. Not only from the mathematical ?—All these 
have endeavoured to work the problem out in their own 
way. 

15766. How many do they amount to ‘—Well, I have 
put down here eight, but I can give you many more if 
you care to have them. 


15767. Might we hear the names now?—Dr. N iven, 
Dr. Thresh. 


15768. We have had Dr. Thresh ; he has spoken to us 
rather fully with regard to the Essex outbreak, Yes J— 
Dr. Robertson of Sheffield. 


15769. With regard to Cleethorpes ?—With regard to 
the Cleethorpes oysters. Dr. Nash with regard to Leigh 
and Southend, Dr. Blamey of Penrhyn with regard to 
Cornwall oysters, and Dr. Chalmers of Glasgow with 
regard to an outbreak which was attributed to oysters— 
the Stirling Ball outbreak. That was rather an inter- 
esting outbreak. Dr. Newsholme of Brighton with 
regard to oyster-borne enteric fever at Brighton from 
the consumption of Southwick oysters. And then 
Dr. Kemp of Exmouth with reference to an outburst of 
typhoid fever caused by the consumption of cockles 
among Sunday School children in Exeter. Dr. Colling- 
ridge of the City of London would, I think furnish the 
Commission with some valuable evidence. 


15770. The Glasgow one which was attributed to 
oysters proved not to be so ?—I believe that after a time 
several people who went away from this ball and had 
enteric fever were found not to have had oysters At 
first it looked like an outburst of enteric fever due to 
oysters, but subsequently I think Dr. Chalmers came 
to the conclusion that the case against oysters was 
not conclusively established. 


15771. Then you wish us to hear it as a case that has 
failed? —I think a discussion of the case would be 
instructive. 


15772. (Ser William Ramsay.) Are we to make up 
our minds now as to whether or not oysters can be 
polluted by the sewage effluent ; it does not appear to 
me that that is our business at all ?—I think that might 
be accepted. 


15773. I think we should accept that. Why should 
we hear evidence for or against that ; we cannot 
possibly go into that question ; we must accept that the 
sewage effluents are dangerous to health ?—J would 
suggest that the Commission should ascertain how 
dangerous. 


15774. Do you think there is any need. 
single death, that is all we need trouble 
have got to keep the two apart—shellfish and sewage 
effluent. I suppose we shall not hear any evidence that 
the effluents are food for the shellfish ? 


15775. (Chatrman.) But you see Dr, 


If there is a 
about. We 


Bulstrode told. 


“us that some of the representatives of the oyster indus- 


try deny all these alleged cases of illness through 


If 
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is not that so?—Well, very 

largely they deny them, but I do not think there 1s 
‘much opportunity of convincing many of them. At the 
‘same time, if it is proposed to do anything which is to be 
of use and to pass into law it is most essential that every 
side should be considered. It would have more weight 
if the Commission satisfied themselves that there was 
this real danger. 


consumption of shellfish : 


15776. (Chairman.) That was my point, that if these | 


witnesses pooh-pooh them we ought to have evidence 
before us to show that there is reality in the statement te 
Well, I may say, sir, the House of Lords Committee 
accepted the position straight away. They said they 
did not wish to hear any evidence—‘ we accept the fact 
that shellfish may be instrumental in, disseminating 
disease ”—and they proceeded to the administrative side 
at once. 

15777. (Colonel Harding.) Then there is abounding 
evidence, is there, that shellfish do carry forward patho- 
genic germs !—I think so. 


15778. (Chairman.) 
cockles, and mussels. 

15779. Mussels; what is the evidence with regard to 
mussels ?—Well, there are outbreaks of typhoid fever 
which have been attributed to mussels. 

15780. And whelks ?—No cases alleged to have been 
caused by whelks have come beneath our observations, 
but whelks so far as I have seen are absolutely 
boiled. I-have timed the whelk-boiling in N orfolk, 
and certainly the process is one of absolute boiling. 
T see, however, that Dr. Newsholme attributes certain 
enteric fever in Brighton to whelks, so that it would be 
well that the Commission should ascertain as to how far 
the several processes employed suftice to kill the bacillus 
of enteric fever. With regard to cockles it is not always 
or perhaps generally so, although in the case of cockles [ 
have seen the cockles in the pan over the fire for 25 
minutes, and during the larger part of this time the 
cockles in the lower portion of the cauldron have been 
in water which was certainly boiling. I should, however, 
be glad to see the Commission making some experiments 
with regard to the effect of the several methods adopted 
upon the bacteria held between the shells, or in the 
branchize or intestines of the several molluscs in question. 


15781. And may we take this for granted that on the 
one hand cases of typhoid fever have been traced to 
oysters and to other shellfish, and also that the reason 
why these shellfish were themselves the means of con- 
veying typhoid fever was due to their being placed in 
proximity to sewage discharge ?—I think that must be 
accepted. 


15782. We might take both these for granted?—I 
think so. 

15783. Then we do not want to examine these Officers 
of Health. 


15784. (Mr. Power.) Only as to the dimensions of the 
fever referred to that cause !—I think it is rather impor- 
tant that the Commission should know what a large 
number of people there are depending on this industry 
round the coast. 


_ 15785. (Chairman.) That we learn 
instance /—Yes, quite. 


15786. We are now talking about the Officers of Health. 
It is admitted by the House of Lords that tvphoid fever 
is caused by shellfish, and it is also admitted that the 
reason why the shellfish cause typhoid fever is because 


they are placed, or found, in the proximity of sewage 
outfalls. 


15787. (Mr. Stafford.) But do we not want to know the 
extent of it ?—That is the point. 


15788. (Sir William Ramsay.) Why? Does it matter 
whether a hundred people die a year?—If one dies 
that is sufficient. 


(Mr. Stafford.) I think it matters immensely. 


(Chawman.) Your justification for any measures will 
be the gravity of the danger against which you are 
contending. 

(Mr. Statford.) Quite so. 4 


15789. (Chairman.) We do not measure it by the 
number of Officers of Health we call before us : af we 
not get some other measure of the gravity ; would not 
one, or two, or six state what is the gravity: give us 
evidence of what is the gravity ?—I can give a synopsis 
of the outbreaks which have occurred and a general 
criticism of the evidence, but at the same time perhaps 


it. would be better if such critici 
f 5 1 criticism came fro 
official source. Oe 


Oysters,  cockles ?—Oysters, 


in the first 
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15790. That is the point of consulting these Officers of 
Health to get a clear idea of the magnitude of the evil 
we have to combat. 


(Mr. Stafford.) Quite so. 


(Major-General Carey.) And of course it is merely an 
expression of opinion on their part, they cannot trace 1t- 
beyond certain of the facts. 


15791. (Mr. Power.) They speak of the amount of 
fever in their districts referable to shellfish, and the 
amount of fever due to other causes !—Quite so. I think 
the evidence with regard to the Connecticut outbreak, an 
account of which is contained in the Local Government 
Board’s Oyster Report, and which I have no doubt the 
Commission has read, is quite satisfactory epidemiologic- 
ally. You cannot actually prove a case of this nature, 
but you can prove very little epidemiologically. It isa 
matter of inference based upon circumstantial evidence, 
a form of evidence which is at times »regarded as 
justifying capital punishment. 

15792. (Mr. Stafford.) What form of scientific investim 
gation do yousuggest the Commission should make, or do 
you suggest them to make any !—J think it would be 
extremely instructive if the Commission could ascertain 
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the distribution of bacillus coli. 

15793. In sea-water ?—Well, in sea-water and in the 
animal kingdom generally. 1 think it would not only 
be of use to this subject, but it would have a very 
general application. 

(Chairman.) Is not that rather a tall order 

(Sir William Ramsay.) We are restricted I think. 

15794. (Chairman.) Officers are engaged doing that 
under our work !—I know, some of the -—— 

15795. It is only taking a small portion of the universe 
at present. 

15796. (Major-General Carey.) Certain classes of 
oysters ; oysters from Holland, we will say, are not sub- 


‘ject to any control whatever, are they ; do mer come 
e 


direct to market ?—Those Dutch oysters are, I believe, 
subject to a certain form of Government control, but it 
might be well if the Commission satisfied itself as to 
how far such cxntrol is efficient. 


15797. They are subject to some control /—Yes. 
15798. In England we have no control !—None. 


15799. We take them just as we find them?—Yes. I 
would suggest that the question of calling the Medical 
Ofticers of Health may be left over till the Commission 
have received evidence on other points, and heard the 
views of the fishery people. 


15800. (Colonel Harding.) You have doubts as to 
whether the presence of a bacillus coli is conclusive as to 
the source of sewage pollution being connected with 
that particular bed, but does the same doubt exist in 
your mind with regard to other germs, such as the 
bacillus of typhoid and the cholera vibrio’—Not at all. 
My point is merely this : I do not think the distribution 
of the bacillus coli has been sufficiently worked out to 
allow a dogmatic statement with regard to one given 
batch of oysters. If the. bacillus coli is to be found 
normally in the intestines of the fish or of the seagull 
there is, it seems to me, likely to be a fallacy in inferring 
human sewage pollution from the fact of the presence 
of the bacilli of this colon group in a given batch of 
oysters, and the difficulty is not entirely got over by 
setting up a numerical standard. 


15801. (Chatrman.) The point is this, that it has 
been assumed, you see, that if the bacillus coli is found 
in the oyster, the oyster has been subject to sewage 
contamination !—That is so, 


35802. And you think that before that is accepted we 
should have some larger knowledge of the generat 
distribution of the bacillus coli ?—Yes. 


15803. (Ar, Seadond.) Is not that accepted with regard 
to fresh water; with all drinking waters the presence of 
the bacillus coli absolutely is?—I think so, but at the 
game time it would surely help us if we knew a little 
more of the distribution of the bacillus. We know that 
the number has relation, for instance, to the sewage 
paunien in relation to a given sewer, but I think we 

ardly know enough of it when we get outside the sphere 
of influence of sewers altogether. ; 


(Dr. Houston.) Bacteriologists usually cover any 
accidental contamination by not judging by the mere 
presence of bacillus coli but by its relative abundance. 


(Chairman.) Quite so. 


(Dr. Houston.) Most bacteriologists, simply because 
they found one B. coli in an oyster, would not care to 
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say that it was certainty due to sewage pollution, but if 
they found a large number it would be a different thing 
altogether. 


(Chairman.) T rather gathered, from the few reports 
that I have read, that the mere detection of the bacillus 
coli in the oyster was the argument used that there 
had been sewage contamination. 


15804. (Dr. Houston.) 1 do not accept that ?—(Dr. 
Bulstrode.) I shall be glad to supply evidence in support 
of the statement that this argument has been used by 
some bacteriologists, and this is why I ask for more 
light upon this subject. 


(Chairman.) I think, for instance there, is the report 
of the Exmouth and Exeter; one man, I think the 
bacteriologist, a man named Turner, I do not know him 
at Exeter, simply says that he found bacillus coli, but 
he does not say how many he found. 


15805. (Dr. Houston.) Of course that is to some ex- 
tent a misleading statement ?—That is what I wished 
to guard myself from. | 


15806. (Colonel Harding.) But the more dangerous 
germs have also been found, have they not, in oysters ? 
—Very rarely. They have been found, and certainly 
they are liable to be found; I mean no one would, [ 
think, deny that the bacillus of typhoid fever has access 
to oysters at times. But the bacillus has only very 
rarely been discovered in outbreaks of enteric fever, 
which have, in all probability, been due to specifically 
infected water. 

15807. (Chairman.) The search for the typhoid bacillus 
is a little ditticult, is it not ?—Yes, it is very difficult. 


15808. Are there many cases in which it has been 
found ?—About four cases only. 


15869. There is the Jenner Institute one?—That is 
a recent occurrence. 


15810. Do you know that ? 


15811. (Dr. Houston.) Yes ; I think they found it not 
in the same batch that was supposed to have caused the 
‘typhoid, but in one that they got immediately after- 
wards !—Yes, J think that was so. 


(Mr. Power.) Do you know the evidence on which it 
was identified ? 

(Dr. Houston.) No, they have not, [ believe, published 
the details yet. 


(Mr. Power.) Then we have nothing but the bare 
statement that they did find it. 


(Chaivman.) Only that there is some statement as to 
reactions. : 


(Dr. Houston.) I do not think they have ever produced 
any further evidence of the characters of the organism 
in question. At least I have not seen it. 


15812. (Chawman.) Yourobservations were rather tend- 
ing that weshould be very careful in our deductions as to 
bacteriological evidence with regard to sewage contamina- 
tion; is not that so?—When the oysters are taken 
from a position which topographically is remote from 
sewage pollution. 


15813. Well, then do you think that we ought to go 
into all these cases of oyster laying, and to see with 
regard to each one of those what evidence there is?—I 
am afraid that is impracticable. 


15814. That is impracticable I suppose. Well, what 
could we do; are there certain illustrative cases ?—I 
would suggest that the Commission might care to visit 
places like Emsworth and Flushing, where they will see 
the relation of the sewers to the outfalls, and again that 
they should also visit a place like the Pyfleet in the 
Colne, where they will see the magnitude of the 
problem, and recognise the difficulty of applying the 
_ drinking water standard to it. I suggest that the Com- 
mission should see each place both at high and at low 
water. 

15815. | was thinking rather not of going to visit 
simply, but of taking evidence, or getting information 
concerning them. It is very obvious, you see, we could 
not examine or take evidence with regard to all these 
places. Are there any that we could select as_ typical 
ones !—I can furnish the Commission with what I regard 
as typical cases. I will give to the Secretary three or four 
typical cases 

15816. Typical in two directions 1—Typical in two 
directions. 

15317. In the good direction, and the bad direction t— 
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It would be most intercsting to see them 


Quite. 
worked out bacteriologically. 
15818. This bacteriological examination in those 
cases will be rather an extensive one, will it not !—If 
it is carried over all states of the tide perhaps. 


15819. It would be very unsatisfactory, for instance, 
simply to take two samples, one on the ebb, and one on 
the flood —Yes 

15820. And you would have to take samples. at 
different depths, I suppose ?—-That was rather in relation 
to this French work as to the number of micro- 
organisms ; that was rather another question. 

15821. What do you think about that, Dr. Houston 2? 
Does not that open up rather a large amount of work ? 


15822. (Dr. Houston.) It depends if you eliminate 
looking for typhoid, it lessens it very much !—That is not 
necessary at all. 

15823. If you simply search for bacillus coli. 

(Chairman.) Relative quantity of bacillus coli, 


(Dr. Houston.) Yes, I do not think it 1ieed involve ‘a 
very long research, and it would give useful information. 


(Chairman.) What is our knowledge of bacteriology 
of brackish water, of estuary water ? 

(Dr. Houston.) Ol, very little indeed, almost none in 
this country, 

(Chairman ) Has it been done anywhere ? 

(Dr Houston.) It has been done abroad. 

(Chairman.) Where t : 

15824 (Dr. Houston.) Fischer has done a lot of work ? 
—Fischer I am referring to 

15825. Quite, and several others ; I cannot give you the 
names just now, but they have done a great deal of work. 


(Mr. Power.) But you would have to take more than 
one micro-organismw, more than bacillus coli, as an index. 


(Dr. Houston.) Oh yes, [think you would have to take 
bacillus coli and enteritidis and possibly cocci. Thatisa 
difficult test. 


(Chairman.) Did Fischer find any organisms characte- 
ristic of estuary water, brackish estuary water. 


(Dr. Houston.) As apart from the sea-water organisms 
(Chairman.) Yes. 
(Dr. Houston.) Not that I know of. 


(Chairman.) Because you would have to deal first of 
all with what was the natural condition of the estuary 
and how for that pollution of fauna had been modified 
by the sewage discharge. 

15826 (Dr. Houston.) Yes ’—The vitality of the organ- 
isms of typhoid fever and cholera is very important 
in the sea, but I suppose that is difficult to work out. 


15827. (Dr. Houston.) Everyone gets different results ? 
—brobably a different result would obtain in each 
estuary, I take it. 


15828. (Chairman.) I was very much struck with the 
bacteriological fauna of Venice ; it is very remarkable? 
—Of Venice ? 


(Mr Power.) Do you mean at high tide? 


(Chairman.) The remarkable diminution of a large 
number of organisms there. 


(Mr. Power.) At the high water. 


15829. (Chatrman.) At the high water. Imeanin some 
of the cul de sacs of the little canals there ; the cud de sac 
of St. Mark, for example; one always thought that was 
the most filthy place of the whole of Venice. The 
bacterial flora of that is much less than down the 
Thames ?—At high tide as well as at low tide. 


15830. At high tide ; I think there are results at low 
tide also. Of course the tide there is about a couple of 
feet /—Yes. 


15831. But in these, one thought it would be teeming 
with organisms. The flora is distinctly less than that of 
the Thames. 


(Dr. Houston.) Dr. Lorraine Smith told us that 
cockles collected from a pool where there was no sewage 
pollution did not contain coli and bacillus enteritidis 
sporogenes, or at all events they were relatively absent, and 
that the cockles collected from a source which was pol- 
luted with sewage contained great numbers, and that the 
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distinction was very marked, so that any chance contam1- 
nation, I think, would be more than covered by the wide 
distinction between cockles or shellfish collected from a 
polluted area, and others collected from a non-polluted 
area. 


(Mr. Power.) But we found when testing the oyster 
that although we took oysters from contaminated lay- 
ings, they did not always contain bacillus coli. 


(Dr. Houston.) Yes. 

15832. (Colonel Harding.) Has it been found that the 
ueighbourhood of a sewer outfall brings about any 
visible kind of disease in the oysters and shellfish ?— 
No, 

15833. That is to say, putting it in another way, are 
germs which are pathogenic to the human body in any 
way pathogenic to the oyster, or are they innocuous }— 
As far as we know, they are not injurious to the oyster, 
the oyster which has been experimented upon in tanks 
with the typhoid fever bacillus has presented quite a 
healthy appearance. At the same time it is very doubtful 
whether oysters would survive quite in a sewer. There 
is no evidence as to that. They ceitainly flourish and 
fatten, quite within a few yards of a sewer. 


15834, Then the chief danger is in connection with 
the oyster, which is eaten to a large extent uncooked, 
As regards mussels and cockles they are generally cooked 
—-I am afraid only insufficiently cooked. 


15835. (Chairman.) The evidence is that they are not 2 
—-Not sufficiently cooked. The cockle is lowered foi 
a short time into hot water, and on bacteriological ex- 
amination, the bacteria are found still alive. Is not that 
so? I shall be prepared to give some evidence at a later 
period as to the method of preparing cockles for market 
in different parts of England. 


15836. As shown in the photographs they are simply 
dipped down into the boiling water for a short time ?— 
In that case they are dipped down for five minutes into 
boiling water, but those photographs related to whelks. 
The method is precisely the same in many places for 
cockles, 


15837. (Mr. Power.) They are dipped in a net in a 
mass /—They are dipped in a net, yes. 


15838. (Colonel Harding.) But I think there are some 
observations that in the so-called cooked coekle there 
were still bacteria present ?—Yes, especially in the upper 
layers of the cockles. They are put into a cauldron ; 
the lower portion of the cockles in this cauldron is boil- 
ing, but the cockles in the top layer only open by the 
passing steam ; directly the top cockles open the cauldron 
is emptied so that the top ones would not be sterilized, 
but the bottom would. 


15839-40. (Dr. Houston.) You would have to have a 
temperature of 58 degrees Centigrade for five minutes 
to kill the enteric fever bacillus. 


(Chairman.) Something depends upon the medium cal 
suppose the liquor of the cockles might perhaps preserve 
them for a little as well. 


(Dr. Houston.) Yes, it might. 
(Chairman.) In the distilled water they would be 
killed in a much shorter time, or shorter than in their 


own liquor. The cockle possibly is a culture medium 
for the enteric fever bacillus. 


ON SEWAGE 


DISPOSAL : 


(Colonel Harding.) | feel we must not go into this 
matter too deeply. It becomes a very big matter indeed. 
We had better assimilate what has been found before 
by our predecessors in various directions. 


(Chairman.) I think so. ; 

(Sir William Ramsay.) I really do not see how we 
can embark in another large inquiry, it would mean a 
very large inquiry. 

(Chawrman.) mn the other hand I think you know we 
must report on it. 


(Colonel Harding.) We are bound to do that. 


(Chairman.) And we eannot report upon it without 
having made ourselves thoroughly acquainted with it. 


(Colonel Harding.) We had better grasp what has 
been done before ; if in any particular specific direction 
at would not involve any aes labours, we could get 
additional information. 


(Major-General Carey.) If we could get information 
as to the pollution of oysters and possible injury. 


(Chavrman.) I take it we must report upon it, and if 
we must report upon it we must grasp the problem 
before we can report. 


(Mr. Stafford.) Ido not see how you can possibly 
report unless you investigate further into it. 


(Chairman.) No; no more do I. 


(Chatrman.) The Salmon Fisheries Committee’s 
Report, you see, takes it for granted that we are going to 
do this. 


(Mr. Stafford.) How can we possibly suggest remedies 
unless we investigate fully the question ? 


(Colonel Harding.) We ought to investigate to an 
important extent ; 1t must follow on the work which we 
have already in hand ; it must not interfere with it. 


(Chairman.) Quite so. Oh, no, we must not interfere 
with it, | think. Are there any other things you would 
like to bring before us {—I think not at this stage. If 
you propose to call me again at a later date I should 
be prepared to give evidence :— 

(a) As to the occurrence of almost wanton pollu- 
tion on the part of those who are preparing shellfish 
for market, and as to the comparatively simple pro- 
cedure which would do away aid such crude pollution. 
I can submit maps to the Commission illustrating 
these points. 


() As to the merits and defects of the Oyster Bill 
submitted to the House of Lords. 


(c) As to the regulations or bye-laws which might, 
I think, be applied without much difficulty to the 
several shellfish industries not only in respect of 
natural and artificial beds but also in the storage of 
shellfish in shops, ete. 


V.B.—The recent outbreak of enteric fever at 
Winchester, Southampton and Portsmouth, which has 
been attributed to the consumption of oysters from 
Hmsworth, has materially modified the position. The 
oyster merchants have now accepted the situation, and 
they are now eager for legislation. 

H. T.B 


12 January 1908. 
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APPENDIX A. 


MrMoRANDUM by Dr. Bulstrode in connection with the Oyster Bill, 1900. 


In anticipation of the application of the Oyster Bill 
to Ireland and to Scotland, I have thought that a few 
notes (obtained from the last Report of the Inspectors 
of Irish and Scotch Fisheries) on the extent and distri- 
bution of the oyster industry in Ireland and Scotland 
might perhaps be helpful. I propose, too, to add a few 
words as to mussels, cockles, and periwinkles, 


IRELAND. : 

I have no personal knowledge of the Irish Fisheries. 

According to the replies from the Irish coastguards, 
the public oyster beds are distributed at intervals all 
round the Irish coast. 

Commencing with the Wicklow coastguard di trict, and 
travelling south, we find beds off Arklow and Rooney 
Point; in the Wexford district off Rosslare Point (at 
the mouth of Wexford Harbour); in the Waterford dis- 
trict, between Creadon Head and Ballyhack (i.e, in 
Waterford Harbour); in the Queenstown district off 
Horse Head, Carrigaline and Passage West; in the 
Skibbereen district, in the River Ilen; in the Valentia 
district, in the Kenmare River (between Dinnirl Island 
and Kenmare Pier); in the Ballyheigen district at Spa 
(in Tralee Bay), and between Taebet and Mount Tren- 
chard, and in Ballylongford Bay, in ithe Seafield district 
in Poulnaskerry and Clonderlaw Bay, and off Mayen ; in 
the Galway district, in Kinvarra Bay, at Arran Bank, and 
in Tyrone Bay ; in Clifdon district, in Ballynakill Bay, 
and between Inisharry and Bruzell; in Belmullet dis- 
trict, off Cleggan Islands; in Rathmuilan district, from 
Burt to Manorcunningham, and Fortstewart to Rath- 
mullen; in Moviille district, in Lough Foyle; in Car- 
rickfergus district, in Belfast Lough; in the Strang- 
ford district, in Strangford Lough, and off Ballyquintin 
Point ; in Dundalk district, in Carlingford Lough. 

it will thus be seen that the public beds are fiairly 
well distributed around the Irish littoral. It does not 
seem, if we may judge by the report, that these public 
beds are altogether in a thriving condition. The beds 
at Arklow are, however, stated to be “good and clean,” 
and those in the Kenmare River are reported to be in a 
“good healthy state.” In the Galway district the stock 
is good, as also is this at Moville and certain other 
places. Some spatting was noticed in several of the 
beds in 1897. 

On these public beds there were, during 1897, 253 
boats engaged, and in connection with the industry of 
these same boats 784 men were employed. 

A total number of 13,147 “hundreds” of oysters were 
taken during the season. 

In the main, the oysters from these beds are consumed 
locally, but considerable numbers are sent to Dublin 
and Belfast. The total value of the oysters sold from 
these public beds during 1897 was £4,031. 

In addition, however, to the public beds, there are 
around the Irish coast sundry private beds, or, perhaps, 
it would be more proper to speak of them as “layings,” 
which are apparently licensed in much the same fashion 
as are certain fisheries in England and Wales, after local 
inquiry has been held by an Inspector of the Board of 
‘Trade. 

At the date when the 1897 annual report on the Trish 


Fisheries was compiled there were sixty licences to 


plant oysters in force, and these “layings” were 
situated in the counties of Wicklow, Cork (Cork Har- 
bour, Roaring Water Bay, etc.), Kerry (Rivers Kenmare 
end Shannon), Galway (Mannin Ardbear and Galway 
Bays), Mayo (Clew and Killala Bays), Sligo (Sligo Bay 
and thereabouts), Donegal (Lough Swilly), Lough (Car- 
lingford Lough). . 

On these “ layings” a considerable number of oysters, 
“native” and foreign, were laid down and taken up. 
For instance, on the Lough Matron beds 100,000 
“natives” and 7,000 “ Americans ” were laid down in 
1897. In the Owenboy River 6,000 Brittany oysters 
were laid down. 

‘In the Kenmare River 100,000 French and 150,000 
“natives” were taken up from one laying, and 350,000 





French laid down in another. So, too, all round the 
coast energy is being displayed in connection with the 
oyster industry, and it will be gathered that the public 
beds form but a portion of the total. 


The Inspector of Fisheries reports that during 1897 
there were lifted from the private layings 17,881 hun- 
dreds of oysters, valued at £4,160. It may be added, 
however, that these figures are probably below the actual 
facts, 





Private beds — - - - - - £4,163 
Public beds - ~ - ~ - - 4,051 
£8,194 





It is not unlikely that oysters from the Irish private 
beds will in an increasing degree find their way into the 
English markets, | 


The distribution of the oyster beds and layings in 
Ireland is therefore so general that administrative con- 
trol of the layings, etc., such as is contemplated, would 
have wide application. 


Mussels. 

Mussels are found extensively around the coast of 
Treland, and they are in the main gathered for export to 
London, Manchester, Liverpool, Leeds, Bristol, Glas- 
gow, and other large towns. 


During 1897, out of 2,539; tons gathered, as many as 
2,489; tons were exported. There were employed in the 
mussel industry of Ireland 669 people, and the value of 
the mussels collected was £2,595. 


Tt is clear, therefore, that a considerable quantity of 
mussels from Ireland is imported into England and Scot- 
land for human consumption. 


Cockles. 


Nearly all cockles which are gathered are for sale 
locally, but during 1897 2,500 gallons were imported 
from Waterford to Liverpool. 66,367 gallons were sold 
locally ; 258 were engaged in pickling cockles, and the 
total value of all cockles sold was estimated at £2,367. 


Periwinkles. 


Collected all round the Irish Coast and almost wholly 
exported to Billingsgate, Liverpool, Manchester, Glas- 
gow, etc, 

During 1897 1,546, tons were collected for export, and 
only 463 for local sale. The total value of those col- 
lected was £6,076, and 4,388 were employed in the 
industry, 


SCOTLAND. 
' Oysters. 


The information to be derived from the Annual Report 
of the Fishery Board for Scotland on the subject of tha 
oyster industry of Scotland tisnot so concise as is that to 
be obtained from the Reports of the Inspectors of Irish 
Fisheries as to the oyster industry of Ireland. 


It would seem, however, that in Scotland the produc- 
tion of oysters is limited on the East Coast to the Firth 
of Forth. The best oysters in the Firth are said to be, 
or to have been, procured on the rocky ground opposite 
Portobello, and at Preston Pans, where the “ Pandore ” 
oysters are obtained. On the West Coast the oyster 
supply is almost wholly from West Loch Tarbert in 
Argyleshire and from Loch Ryan in Wigtonshire, 


During 1897 there were ianded on the East Coast at 
Leith 97 hundreds of oysters; on the West Coast at 
Inverary and at Ballantrae, 3,912 hundreds; and at 
Orkney and Shetland, 7 hundreds; making in all a 
total of 4,016 hundreds, as against a total of 2,886 
hundreds for the previous year. The value of the 1297 


yield was estimated at £1,614. 
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: 


Mussels. 


There are numerous mussel beds or “ scalps” 


around. 


“16 Dec. 1992. the eoast of Scotland, and the Scotch Fishery Board 





have recently, under the provisions of Section 11 of the 
Sea Fisheries Regulation (Scotland) Act, 1895, published 
a list of the beds in question. 


The returns as to the mussels landed during 1897 show 
an increase on those for 1896, but the price fetched was 
not so large. This falling off in price is thought by 
some to be the result of the competition resulting from 
the impartation of these molluses from Holland and Ire- 


land. 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


During 1897 280,976 cwts. of mussels, valued at 
£14,362, were taken in Scotland. 


Whelks and Cockles. 


Tt may be noted that a very important trade in whelks. 
and cockles is carried on between the West Coast dis 
tricts of Scotland and the English markets. 


During 1897 nearly 33,500 cwts. of whelks, cockles, 
and limpets (these latter principally for bait) were 
gathered. The cockles are obtained principally from the 
Barra Sands, the whelks in the Ballantrae and Port 
William districts, bx 
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PRESENT ; 


Colonel T. W. Harpina, J.P., in the Chair. 


Sir Wirt1am Ramsay, K.C.B., F.R.S. 
Major-General C. Putprs CAREY, .B., R.E. 


Mr. W. H. Powkr, c.B., F.R.S. 


F. J. Wixus, Secretary. 


ALSO PRESENT : 


DriA: ©; 'Housron, 
Dr. GrorceE McGowan. | 


Dr. BULSTRODE. 


Mr. Puizirs, called ; and Examined. 


15841. (Chairman.) You are Master of the Brewers’ 
‘Company, and a director in Watney, Coombe, Reid, and 
Company, Limited /—Yes. 

15842. And you have been good enough to give us 


a number of answers to suggested questions that we put 


to you. In coming before us to-day, you not only repre- 
sent the firm with which you are connected, but an 
association of brewers ’—Yes. 

15843. Extending how far over the country ?— 
Mostly throughout England and Wales, The Brewers’ 
Company in London, of which I am Master, comprises 
the London brewers only ; besides that, I was asked at 
the same time to give in my evidence on behalf of the 
Country Brewers’ Society, and that is very extensive. 

15844. Does that include, for instance, the Yorkshire 
brewers ?—Yes. 

_ 15845. And the Burton brewers ?—Yes, some of them. 

15846. Clearly, the position is different where a large 
number of breweries are concentrated within a small 
limit of space than where they are just spread about in 
a large city as they are in London ?—That is quite true, 
and applies more to Burton than anywhere else. In 
Burton they have had to make special arrangements, be- 
cause it has more breweries than any other industry. 

15847. Then you agree that where there is a great 
concentration of one industry like that it might give 
rise to special circumstances, which must be considered 
quite apart ?—Yes. 

15848. Speaking now more generally, in the cases 
of brewers in the midst of communities where there 
are other trades, 1 understand that you think that the 
‘condition of the law in regard to the reception of your 
trade effluents into the sewers is not satisfactory ?— 
Yes ; I think it needs to be better defined. 


15849. Will you state to the Commission exactly the 
points upon which you think the law should be altered ? 
—Weli, I think that brewers should have facilities, as 
I have said, for getting rid of their trade effluents by 
means of the public sewers. That is not quite defined 
now by law. 

15850. Tell us, will you, what is the character 
generally of the volume of brewery refuse ; is the volume 
a large one?—Yes, it is large. 

15851. What does it consist of —More of water than 
of anything else, 

15851a. (Sir William Ramsay.) Is that water warm? 
—Yes. 

15852. Is it above 110 decrees Fahrenheit ?—No, it is 
kept below. It would be more convenient to brewers to 
be allowed to place it in over 110 degrees Fahrenheit, 
but that has already been prevented by law. There are 
special arrangements in most breweries to keep it down 
to that degree of heat. 

15853. (Chairman.) There are many suspended solids 
in the effluents, are there not?—Yes, where not pre- 
viously removed. 

. 15854. And those you have found it, probably, quite 
easy to keep back ?—Yes, quite. 

_ 15855. And what you think should be received into 
the sewers is more or less clarified effluent ?—Yes ; it is 
the washings more than anything else. 


effluent ?—Its chemical character is not detrimental 
to the treatment of sewage, so far as I can learn. 

15857. (Sir William Ramsay.) There are no strong 
acids ?—There are no acids at all where they have the 
breweries. 

15858. (Chairman.) You think that the effluents are 
such as may be received into sewers, except where the 
volume is very large ?—Yes. 

15859. Without seriously affecting the treatment of 
the combined sewage ?—Certainly ; yes. 

15860. Then what is your difficulty with the condition 
of the law?—Local authorities have made bye-laws, 
whether rightly or wrongly. In some instances, under 
their bye-laws, they have refused to take refuse or any 
sewage from a brewery. 

15861. Any effluent at all?—Yes, anything at all. 

15862. And probably not only refuse to take. those 
trade effluents, but may be other trade effluents also P— 
No doubt, yes. 

15865. Then do you suggest to us that the law should 
be altered so as to compel local authorities to take all 
trade effluents ?—AIl those that cam be dealt with in 
which there are no acids and that would mot interfere 
with the dealing with their sewage afterwards with re- 
gard to land for manurial purposes, 

158604. You evidently foresee that local authorities 
must protect themselves by having power to make bye- 
laws ?—Yes, but my suggestion is that there should 
be some authority to which there may be some appeal 
which should have nothing to do with the local 
authorities. 

15865. Some power of appeal ?—Yes, there is no power 
of appeal from the local authority’s bye-laws, 

15866. But what is the particular alteration in the 
law that you suggest P—It should not be difficult to de- 
fine those manufactories for which preventative bye-laws 
are necessary. I submit that so far as breweries are 
concerned, they are not necessary. 

15867. (Sir William Ramsay.) But you would, of 
course, agree that the brewery refuse should be delivered 
regularly and not in rushes?—I quite agree with that, 
that is very easily arranged by a main which can 
only discharge a certain amount in a certain time. 

15868. Then again, the mere increase of volume of 
the effluent means further expense in dealing with it. 
Do you think it would be fair to tax the brewers 
specially because they contribute a very large volume 
of the sewage, compared to householders, I mean? 
—Yes, I think that is fair, having regard to the 
amount which they pay, as compared with other rate- 
payers. For instance, if a brewery is the only industry in 
that particular part, and pays very largely towards the 
rates, due regard ought to be had to what the brewery 
business pays, and I think that it should contribute 
something further if it is found that the refuse creates 
that further expenditure. 

15869. (Chairman.) I gather from your answers to 
Sir William Ramsay that you would be ready to con- 
cede, would you not, that it is impossible to legislate to 
suit all cases, and that these matters must eventually 
be for mutual arrangement between the authority and 
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the manufacturer, and with power to appeal to some out- 
side ccurt 7—Yes, as long as they had power of appeal, I 
think they should quite concede that. 

15870. But there probably is a difficulty now because 
some local authorities seem to consider that there is an 
obligation upon them to receive effluents and others do 
nat P—Yes. 

15871. You think that there should be some more clear 
application of the law ?—Certainly ; yes. 

15872. But if you threw upen local authorities the 
onus of showing why they should not receive an effluent 
into their sewers you would concede to them the power 
to make bye-laws ?—Yes, as long as there was some 
appeal from them. For instance, a local authority, m 
managing their affairs, might sey: We can do this 
with less expense if we simply say we will not take any 
refuse or sewage from this brewery, but that is not a 
good reason, I submit. But they need not give any 
reason at present ; they may say that among themselves. 

15873. As to the Court of Appeal that you would sug- 
gest, where there are Rivers Boards dealing with a 
watershed, would you consider it right to appeal in the 
first instance to such a Rivers Board ?—Yes, I should ; 
but I think there should be a separately constituted tri- 
bunal besides the Rivers Board. 

15874. A central tribunal ?—Yes, what I should almost 
call a Sewage Board, if I might suggest it, rather than 
a Rivers Board only. 

15875. You may have seen that in the interim re- 
port of this Commission a suggestion was made about 
a central body, which would deal with all these ques- 
tions of river pollution ?—Yes, I noticed that. 

15876. Is that the kind of Board in which you would 
have confidence ?—If it was called a Sewage Board I 
should have liked it better. I should have had more 
confidence in it. 

15877. But apart from the name, what you want is 
a central independent Board ?—Yes, an independent 
Board; that would be quite satisfactory. 


15878. In many cases the local Rivers Board might 
settle the matter, subject always to this further appeal ? 
—Yes; so many local people are on the local Rivers 
Board, it comes ‘to be constituted the same as the local 
authority if you are not careful, which is dangerous. 

15879. Still, I gather from your former answer that 
you think that, as an appeal in the first instance, the 
case might go before the Rivers Board, subject to a 
final appeal to a central Board ?—Yes, certainly. 


15880. Is there any point which you would like to 
put before the Commission, except those which have 
arisen from the questions which I have put to you? I 
see from your statement that it is rare that you draw 
water from the streams ?—Yes. 


15881. You probably draw water from wells?—Yes, 
nearly always, and as far as possible, 

15882. What is the reason of that; is it because of 
the special quality or purity of water required that it 
is drawn from wells?—The purity of the water taken 
from the wells. It is necessary for brewing. The 
water from the streams is merely used for cooling pur- 
poses. 


15883. The difficulties arising from riparian rights 
do not generally affect brewers?—No; this would not 
affect the brewers very much, and in cases where they 
do—I believe there are some cases in the country where 
breweries take waters out of the streams for cooling 
purposes—that water would be returned to the stream, 
and it makes no difference whatever. 


15884. You mean that the process of cooling or con- 
densing requires that water be taken from the streams ? 
—Yes, when there are streams; there are a few here in 
Yorkshire, and they use them for cooling. 

15885. You think it is quite possible to keep such 
waste waters separate from the really polluted waste 
waters ?—They should be kept separate and returned 


to the streams; no harm is done then to riparian 
owners, 
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15886. Have you any suggestion to make to us im 
these cases; where a large number of brewers are 
established in a small area, as, for instance, at Burton,, 
and 60 on a smaller scale at Tadcaster in Yorkshire, — 
where there are five or six large breweries;.do you 
think that in such cases they should combine together 
to treat their effluents, or that they should make a 
special payment to the authority ?—I think they should 
make special payments to the authorities. The authori- 
ties are best able to deal with the question, because they 
have greater powers, and special payment is probably 
necessary by all the breweries. 

15887. The special payment, you think, is warranted 
in that case, because there are others in the district who. 
are paying rates who do not cause any special expense 
to the authority ?—Yes. 

15888. In these cases you think it would be fair and 
right to charge manufacturers who provide a difficult 
effluent to be treated with the special cost of treating 
it 2—Yes, that is so, as long as the local authority would 
do it. 

15889. (Major-General Carey.) You say that there 
are no acids in the brewery refuse which would have 
any deleterious effect on the structure of sewers, or 
would not prejudicially affect the sewage matter on 
its application to land. Why is it necessary to use 
so much lime in treating the brewery refuse at Burton 
if there are no acids in the refuse ?—To counteract decay 
and render the effluent of greater manurial value. : 


15890. Well, I do not know. Is it not to neutralise 
the effect of the acid in the refuse?—May I say this, 
that where breweries, so many, are combined, as they 
are at Burton, it is difficult to get rid of their solid 
yeast. I propose in my scheme to keep out solid 
yeast. 

15891. Have you any evidence in support of that 
general statement that brewery refuse does not pre- 
judicially affect land or the application to land, or 
interfere with bacterial life?—There is no evidence to 
the contrary, is there? 


15892. I mean in great brewery centres—Burton,, 
Lichfield, and other places—where they are spending 
very large sums annually in treating brewery refuse, 
they would hardly support that statement, would they ? 
—I think so. Of course, brewery refuse has manurial 
value, especially yeast. You see they have not been able 
to sell it to much advantage, that it has not been used 
yet for manure. They have disposed of it, as a rule, to 
Germans for German yeast. 

15893. Then, as to the volume of brewery refuse which 
has to be taken into the sewers, assuming that facilities. 
were given, I suppose that if the sewers were not large 
enough to take the refuse you would not suggest that 
they would be enlarged for the purpose ?—I should. 


15894. In works already existing you think that the 
main sewer should be taken up and made large enough 
to take the brewery refuse in?—Yes; I think it should 
be equal to what it has to do if we have to pay sewage 
rates. 

15895. And in that case would you be prepared to 
pay a special rate for the convenience of having it 
taken in?—Yes, taking into consideration what we 
already pay; due regard being had to that. 


15896. It would be a serious thing, of course, to have 
to take up an outfall sewer and enlarge it for the 
special purpose of taking trade refuse?—Yes, still it 
should be taken in hand, 


15897. The local authority would certainly say, “ We 
must be compensated for that ” P—Yes, I think so, more 
or less. In my scheme I have provided for that. It 
should be done somehow or other. . 

15898. (Chairman.) There is no other point that you 
want to bring before us?—No, I do not think there is 
anything else besides what I have mentioned in my state- 
ment, 

15899. We thank you very much for your attendance 
to-day and the evidence you have given in regard to 
your special trade >—Thank you. 
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Riding of Yorkshire, and has a membership of 74 coun- 
-cils, including all the largest, both urban and rural, 
‘There are a very large number of mills and factories in 
the West Riding, and an equitable settlement of this 
‘question affects them very closely, 


The association which I represent convened a con- 
ference on 27th May, 1902, not confined to its own 
members, but open to all district councils in the West 
Riding. One of the subjects set down for discussion at 
this conference was the question of admitting trade 
effluents into the public sewers, 


There were over 100 councils 
conference, and a very large number took part in the 
discussion. The following resolution was then car- 
ried unanimously :— 


“That a report on the conditions prevailing in 
the West Riding be submitted to the Royal Com- 
mission, on Sewage Disposal, with a request that 
they would consider the desirability of amending 
the law so as to bring about a uniform practice.” 

Acting on that resolution, the executive committee 
procured returns from a large number of West Riding 
authorities. Copies of these returns have already 
been submitted to the Commissioners, They indicate 
-at a glance the extreme diversity of the practice of 
different local authorities when. dealing with the sub- 

_ject. (Table handed in, See Appendix to Mr. Waller's 
evidence). 

There is a_ strong feeling throughout the West 
Riding that the uncertain state of the law as to the 
discharge of manufacturers’ effluents into the public 
Sewers is very unsatisfactory. Section 15 of the Pub- 
lic Health Act, 1875, provides that— 


“Every local authority shall cause to be made 
such sewers as may be necessary for effectually 
draining their district for the purposes of this 
Act,” , 


_and Section 21 provides that— 


“The owner or occupier of any premises within 
the district of the local authority shall be entitled 
to cause his drains to be emptied into the sewers 
of that authority, etc.,” 


-and from the above provisions it would appear and 
has been thought that every person entitled to con- 
nect to the drainage system of any local authority 
was entitled to empty into the sewers the whole of 
his refuse (except solids), whether domestic or other- 
~wise. Those provisions, however, have been mate- 
Tially modified by :— 


(1) The Rivers Pollution Prevention Act, 1876. 


(2) The West Riding of Yorkshire Rivers Act, 
1894, and 


(3) The Public Health (Amendment) Act, 1890, 


and the result of the different opinions with regard to 
the obligations under the Public Health Act, 1875, and 
the different constructions put upon the modifications 
-of the amending Acts have caused confusion and diver- 
sity of practice with regard to the reception and re- 
_ jection of various trade effluents in, different districts. 
As showing the great uncertainty which exists as 
to the rights of parties interested, I need only refer 
to the different opinions held by different district 
‘councils as to their duties and obligations and the 
rights of their ratepayers as to the sewage to be re- 
ceived for treatment, to the decisions given by Judges 
of the High Court in different cases; and to the de- 
cisions made by the Local Government Board itself. 


For instance, in 1894 the Elland urban authority 
submitted a sewerage scheme to the Local Government 
Board, to which the Board took exception on the ground 
that it was proposed to receive into the sewers trade 
effluents, estimated at 50 gallons daily per head, and 
the Board suggested that the Elland authority should 
eonsider the desirability of taking steps to prevent 
the discharge of unpurified trade refuse into the sewers, 
the exclusion. of solids alone not being, in the opinion 
-of the Board, a sufficient safeguard. 


In 1897, in the case of Peebles v. Oswaldtwistle 
Urban District Council, Mr. Justice Charles held 
“that the sewers mentioned in Section 15 of the Public 
Health Act, 1875, must be sufficient to take in the 
trade refuse of a district,” but the Local Government 
Board, at an inquiry on the 2ist June, 1898, at the 
“instance of Messrs. Mallalicu, to consider a complaint 
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against the Saddleworth Urban District Council that 
they had made default in not providing sewers sufti- 
cient to take their trade refuse, held “ that the sani- 
tary authority had not made default,” thereby im- 
plying that, in their opinion, it was not the duty of 
the authority to make their sewers large enough to 
take the trade refuse of their district. 


This diversity of opinion and practice is of the 
greatest moment to the manufacturers and others in 
the West Riding of Yorkshire, where mills, manu- 
factories, and works of all descriptions abound, and 
more particularly in the small towns and villages in 
the midst of which I reside and carry on my business, 
and, in fact, the question is agitating greatly many 
urban and rural district councils within the West 
Riding at the present time. 


I may as well say at once that this is not a personal 
matter to me, I am a manufacturer and spinner of 
cottons, yarns, and other materials, carrying on busi- 
ness in three separate mills, and employing some 
hundreds of hands, but there is no effluent discharged 
into the drainage system of my district from any 
portion of my business premises which ever has been 
or could be objected to as a trade effluent. 


The present state of the law on the matter does not 
afford sanitary authorities any assistance in arriving 
at a decision as to whether they should or should not 
permit trade effluents to enter their sewers. 


The practical result of recent cases appears to be 
that where trade premises are now discharging trade 
effluents into the common, sewers they cannot be dis- 
connected or otherwise stopped, but, on the other 
hand, sanitary authorities can prevent any trade 
premises not now connected from being connected. 

The unfairness of this, from the point of view of 
the sanitary authority, is apparent because many of 
‘ne connections were made before the duty of purify- 
ing Sewage was enforced upon‘ the sanitary authorities, 
and ‘they consequently allowed connections with their 
sewers to be made without knowledge of the subse- 
quent serious financial liability in which they were 
to be involved, 

In fact, there are, no doubt, many cases where con- 
nections between trade premises and main sewers have 
been made in the first instance without the knowledge 
of the local authority. 


In every case where the discharge of trade effluents 
into the sewer has become a “ right” or an “ ease- 
ment,” it is of great present and prospective value to 
the fortunate manufacturer in districts where no other 
trade effluents are now allowed to be connected. Ad- 
vantages gained so fortuitously ought not to be allowed 
to continue to the prejudice of trade competitors in 
the same district. 


_ I know myself of trade competitors carrying on their 
respective businesses in premises close to one another 
where the one is discharging his crude trade effluents 
into the common sewer, and the other is being made 
to treat them at his own expense, thereby giving a 
most unfair advantage to the one over the other. 


For, whilst the manufacturer whose trade effluents 
are discharged into the public sewers has to bear his 
own share of the total cost of the purifying of the 
sewage of the district, including his trade effluents, 
the excluded manufacturer must not only pay his share 
of the rate paid for sewage purposes, but at the same 
time is liable to purify his own trade effluents at his 
own cost. This is manifestly unfair. 

In districts with which I am familiar it happens that 
in two adjoining districts the authority of the one 
permits the discharge of trade effluents into their 
sewers, whilst the authority in the other forbids it. 

The natural result will be that it will divert both 
capital and labour, and consequently rateable value, 
into the district where such sewage is treated, to th: 
detriment of the adjoining district 

In fact, in a neighbouring district to that in which 
I reside—that is, in the Stainland District a very 
sarge firm indeed (Messrs. John Shaw and Sons, 
Limited) are now threatening to remove their works 
altogether from the district, and have acuually removen 
a portion of them, because the district council will n5t 
undertake the purification of their trade effluents, 


This is a very serious matter, affecting as it does 
a very large number of working people in the district. 
on whom the loss of work might fall. heavily, 
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Again, many people, rather than occupy mills and 
manufactories in a district where trade effluents are 
not treated, prefer to rent rooms and power in a dis- 
trict where they are treated. 


The present state of affairs 1s most unsatisfactory, 
and will probably lead to a great difference in local 
sanitary rates, due entirely to the accident of the 
presence or absence of mills and other manufacturing 
premises. This is not desirable, and might lead to 
serious local economic disturbance. 


In consequence of the before-mentioned legislation 
directing the purification of rivers, sanitary authorities 
generally have either already constructed sewage 
works or are now doing so or contemplating doing so. 


An enormous sum of money in the aggregate has 
already been spent, and an enormous sum of money 
still remains to be spent, upon these works, but the 
legal and practical difficulties are so great, and the 
economic interests involved so grave, that there is a 
general delay on the part of the sanitary authorities 
in deciding as to whether they shall or shall not admit 
trade effluents into their sewers. 


It is felt strongly by my association that the matter 
should be dealt with promptly, and that whatever 
method of settlement be adopted, it should be upon 
the basis that all manufacturers should be dealt with 
alike in every district—that no advantage should be 
retained by reason of previous usage or admission of 
trade effluents into the public sewers, and that the 
rights, duties, and obligations of all sanitary authori- 
ties and manufacturers should be uniform respectively. 


15900. (Chairman.) I gather, ‘Mr. Waller, from the 
very interesting statement that you have put before 
the Commission that this matter has very little personal 
interest for you in this sense—that your own works 
do not contribute any important volume of effluent, 
or possibly none at all?—None whatever. 


15901. And that your interest is due to your being 
a member of the Greetland Urban District Council 
and Vice-President of the West Riding Urban and 
Rural District Councils Association ?—That is so. 


15902. And that that association has a membership 
of 74 councils ?—That is so, with a rateable value of 
over £5,000,000 of money. 


15903. Well, that, of course, is a very important 
body, and we are very much interested in having your 
views. . Those views are set out in a very lucid way 
in the paper which you have placed before us, and I 
propose to let that go upon the minutes as it stands; 
therefore, I need not trouble you to go through it in 
anyway, only that I shall ask you one or two questions 
bearing generally upon it?—Thank you. 


15904. The main difficulty that you find is that 
there is no uniformity of action between these various 
authorities, and you suggest that that is due to the 
unsatisfactory condition of the law ?—That is so. 


15905. Well now, have you any definite suggestion 
to make to the Commission as to the nature of the 
alteration in the law that you think would meet the 
case ?—Well, you are asking me something now I am 
not authorised to answer. 


15906. Well, would you prefer IT should ask your 
legal adviser, whom I see present ?—(Mr. Emsley.) 1 
think, Colonel, we are here on behalf of an association, 
and our instructions were definitely not to give any 
individual opinion, but to plead generally for the 
association as a body for some uniform action. 


15907. Do I understand that your association, in 
coming before us, wishes simply to take up the posi- 
tion of fault-finding with the present condition of 
things, without making a suggestion as to how that 
condition of things should be remedied _+(Mr. Waller.) 
There is a great deal of truth in that, but we want 
uniformity of administration. In my evidence you 
will have noticed mention of a firm quite close to my 
factories (Shaws, of Stainlewd)—Shaw was a late mem- 
ber for Halifax—his works are quite close to ours. IT 
| him yesterday morning, to have another chat with 
aut tp io i eee come to terms with Stainland. 

s is a letter he has wri ith pce dette : 
whic high hh ete eee 


‘ “Brookroyd Mills. 
are in receipt of your letter 


tive to the resolution recently 
the council with regard to the treat- 


“Dear Sir,—We 
of the 9th inst. rela 
passed by 
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ment of the trade effluent from mills. We cam 
see that the urban council in this resolution are 
expressing the opinion of the Local Government 
Board. We can only regret. the decision of this 
Government Department, as, unless the council 
can undertake the purification of our effluents, 


we shall be compelled to remove machinery 
from this district. Im’ fact, in anticipation 
of this decision, we have already removed 


some portion. We must point out to the-council 
the very serious responsibility they take in en- 
dorsing this decision, affecting as it does a very 
large number of working people in the district, 
on whom the loss of occupation may fall heavily. 
Whatever may be finally decided by the council. 
we hope may be for the welfare of the whole town- 
ship. 
“Yours faithfully, 
“Joun SHaw anp Sons, Lr. 
“ J. E. Suaw, Director.” 


The chairman said they could not do anything at pre-. 
sent in the matter until they had had a communica- 
tion from the Local Government Board. The Stainland 
Council asked the Local Government Board to come 
and interfere. They said, Will you kindly send am 
inspector, and say what shall Shaws pay; how can 
we deal with Shaws; will you appoint an arbitrator? 
Shaws say, “ You will have to take our trade effluent” ;. 
the Stainland Council say, “ We shall not,” and the 
Local Government Board have written back to say 
they are very sorry they cannot interfere. They will. 
have to settle it between them two selves. 


15908. Do you not think that that is the ultimate: 
issue you must always come to, that these matters. 
must always be settled between the local authority 
and the manufacturer? Do you think, or does your 
association think, that it is possible to so modify 
the law as to make it applicable to all cases whatever?’ 
Must there not necessarily be a wide variety im regard. 
to volume, in regard to the quantity of effluent, im 
regard to the special circumstances of the local autho- 
rity, and to the size of the sewers, and to a multitude 
of other matters? Must there not be these special cir- 
cumstances which must be considered in each par- 
ticular case ?—I agree with you that it is a very diffi- 
cult matter to settle, but we do think this—we do think 
the Local Government Board should compel all councils: 
to make some charge upon those individuals who are- 
to-day turning their trade effluents into the sewer 
without paying a single penny towards the treatment 
of it. Now, in my own district, not a hundred yards 
from my own, place, is a firm called Davies, the dyers. 
T went to see Mr. Davies on Saturday personally, about. 
the matter, and he said to me: “Now, Mr. Waller,. 
we are in an awful predicament; we are compelled: 
to put down four tanks to deal with our effluentts;. 
while my brother, who carries on business not half a 
mile from me here, in Elland, and goes into the same 
market, because the main sewer of the Elland district 
goes quite close to his works he is allowed to discharge: 
his crude effluents into that sewer for the Elland Council’ 
to deal with it.” Our council refuses to take Davies” 
effluents because the sewage works are not large enough. 
Here are two competitors going into the same market 5. 
one man ad lib throws his crude sewage effluent into: 
the main sewer, while poor Mr. Davies, close to our- 
selves, has to deal with his himself, and it is costing 
him pounds and pounds a year, and he says when he 
has taken his solids out, “It will neither burn nor: 
make manure; I am piling it up in a heap; I do not 
know what I am going to do with it.” 

15909. We quite understand that position. Your 
difficulty is that certain firms have acquired more or 
less prescriptive rights ?—Yes. 


15910. And you seem to think that the law should 
be modified so as to act retrospectively upon those ?— 
Exactly. I think these people have a perfect right 
to be called upon to pay something for tthe treatment 
of the sewage. Tam a cotton spinner. If I was in 
Elland I should have to pay towards the treatment of 
another man’s effluent, as well as pay my ordinary 
rates in the district. 


15911. We note the point that you urge; of course, 
it is a difficult legal point? It is, exactly; but we 
ask you to press upon the Local Government Board 
that some law should be maae. wnereby you can make 
it retrospective, and make everybody who is turning 
a trade effluent into the sewer pay something extra 
towards the treatment of the sewage. 
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15912. Then you divide the question into two parts, Yes. We might have Commissions coming from White. Mr. H. A. 
hrst, with regard to those who have acquired rights hall into Yorkshire. Wales 
by prescription, or otherwise ?—Exactly. 15930. Now, in the first instance, do you think it Pe ae bs 

159135. But, as matter of fact, are connected with would be better to appeal first to the local Rivers’ Mr. We 
sewers. You think that some arrangement should be Board, subject to final appeal to the body you have Pindar. 
made by which local authorities should have power to mentioned ?~Personally, I do not care for appealing to ps tie 
make bye-laws to regulate the flow into those sewers, the Rivers’ Board. 27 Jan. 1903. 


although it may have taken place for a number of years? 
—Yes, I do. 


15914. Thai is one side of the question. Then with 
tegard to the other, perhaps more important. side of 
the question, with regard to the future connections with 
sewers, have you any suggestions to make to us ; do you 


. think, for instance, that there should be thrown upon 


the local authority the distinct onus of showing why 
they should not receive an effluent into the sewers ?— 
Now, speaking personally, I should be greatly in favour 
of giving more power to district councils for dealing 
with this question. 

15915. Do you think that the responsibility of re- 
ceiving these particular effluents should rest with the 
local authority, subject to their having power to make 
-bye-laws +—I do. 

15916. Is that the way you put it?—I do; that is 
exactly what I wish to say. 


15917. And subject further without doubt to power 
-of appeal to some outside body P—To some outside body. 


15918. In the event of disagreement ?—Yes. 


15919. Now as to the body to which you would appeal, 
would you make such appeals to ordinary Courts of Law 
or to any specially constituted body ?—I should prefer 
to put it to a specially constituted body?—I should 
prefer to put it to a specially constituted body, either 
to the county council, or to one appointed by the Local 
Government Board. 


» 15920. (Sir William Ramsay.) Before you pass on, 
‘there is a matter which arises out of the last question. 
Would you put the local authorities under an obliga- 
‘tion to take sewage into their sewers; under reasonable 
restrictions, of course ?—Yes, I think I should, under 
reasonable restrictions. 


15921. That is to say, the sewage system would have 
to be enlarged if it was not sufficiently large ?—Cer- 
tainly ; unless we do that, we are going to retard the 
progress of certain towns, where there are factories, 
where there is no room to deal with it. 


15922. (Chairman.) You think the only way to make 
the law generally applicable is to throw the obligation 
on the local authority, but leaving with them the onus 
-of showing why they should not receive an effluent ?— 
Exactly. 


15923. And leaving with them the power to charge ?— 
Leaving with them the power to charge, subject to an 
arbitration. 


15924. Not only to make bye-laws, but to make 
-charges in special cases ?—Yes. 

15925. Because it is quite true there may be a mill 
like your own, which is heavily rated ?—Yes. 

15926, Another mill next door, not so heavily rated, 
may be turning out an effluent which adds greatly to 
the expense of the local authority in treating it ?~Hors- 
fall and Sons, one of the largest blanket manufacturers 
in the world, are on the other side of the brook. They 
have spent nearly £2,000 in dealing with theirs, and a 
mill across the brook in the Elland district is turning 
practically some of the same effluent out without having 
spent a single penny; they are turning their crude 
‘sewage into the sewers; therefore, I say, the Elland 
Council ought to have that power of compelling these 
‘people to pay something for making the Elland Coun- 
cil deal with it; something ought to be done to give 
them power to charge these people, and make the power 
-—not the charge—retrospective, subject to an appeal 
to a board. 


15927. Then you think an appeal to the ordinary 
‘Courts would not. be satisfactory ?—I do not agree with 
‘that at all, 

15928. They have not special knowledge, and probably 
it would be too costly, is that your view ?—Yes, it is. 


15929. And you think a central body in London, 
‘either directly connected with the Local Government 
‘Board, or an offshoot of it, specially applying itself to 
‘those questions, would be able to settle them better #~ 
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15931. What is the difficulty that you see?—Well, 
Rivers’ Boards are a new body, and I think that the 
Rivers’ Boards do not uniformly administer the powers 
they have. Mind you, in a few years, I might agree 
to them. If every Rivers’ Board were as good as ours 
in Yorkshire I might agree to that, but I am afraid we 
should have a lot of grumbling in certain parts of the 
country. 


15952. I do not understand; you do not leave final 
decisions to these Rivers’ Boards ?—No, I do not. 


15933. But, as a court of first appeal, the Rivers’ 
Board, upon which both parties, the local authorities 
and the local manufacturers, are represented, do you 
think that such a body as a court of appeal, in the first 
instance, might be useful in settling a great majority 
of cases?—Yes, I do agree with that, but I would not 
allow the final veto to be left there. 


15934. You would give a power of final appeal ?—Yes, 
to a properly constituted body by the Local Govern- 
ment Board. Mind you, the Rivers’ Board are com- 
mercial men in Yorkshire, men who understand the 
work, and I think very likely they may be able to settle 
them without going any further ; still, I would not allow 
them to have the veto. I would like to go further, be- 
cause you may have jealousy. 


15935. (Major-General Carey.) Where a manufacture: 
draws the water from a stream, it has to be returned 
to that stream ?—That is so. 


15936. Would you suggest that the refuse waiter 
should be treated in any way before being returned to 
the stream ?—Certainly. 


15937. And that the local authority should have 
power to insist upon it P—Certainly. 

15938. That is quite irrespective of going into sewers 
at all ?—Quite irrespective. 

15939. That water taken from the stream should be 
sent back into the stream ?—~Yes. 


15940. And if all trade effluent was treated alike, they 
would be all on one footing ?—This is the hardship ; 
you have in one district, people spending money treat- 
ing effluent and turning it into the brook in a satis- 
actory condition, whereas another man, 200 or 300 
yards away, does nothing whatever. 


15941. A number of manufacturers have. connected 
with the sewage system of the local authority without 
leave, have they not ?—Well, that isso. Of course, one 
cannot give the actual time and day of the week when 
it was done, but it has been done, oh, yes. I may 
remark here, that our association, in chatting this thing 
over, thought that councils should have power to 
appoint assessors to value the contribution, which any 
person discharging trade effluent into the sewers should 
make to the sanitary rate. 

15942. (Chairman.) Any special contribution, beyond 
his ordinary rates?—(Mr. Emsley.) That all trade 
premises should be assessed for sanitary purposes 
separately. 


15943. You think it is quite practicable for a local 
authority to assess the extra cost to be thrown upon a 
manufacturer?—{Mr. Waller.) We do think it is per- 
fectly practicable. (Mr. Pindar.) They would appoint a 
specially qualified man, as the assessment committees of 
Boards of Guardians do, where necessary. (Mr. Waller.) 
There is no part of the country, there is no part of the 
United Kingdom where there is such a volume of 
trade effluent as we have in the West Riding of York- 
shire. Take Lancashire ; in Lancashire you may have 
congested districts of factories, but you have no con- 
gested districts where they are making trade effluent. 
In Lancashire it is largely cotton-spinning, and cotton- 
spinners are only using water for condensing purposes. 
In Yorkshire we are creating more difficult trade 
effluents than any other part of the United Kingdom, 


15944. Well, we are glad to gather this from you. You 
say that you certainly agree that something should be 
done to prevent the pollution of rivers?—We do agree. 

15945. And that either by the local authority or by 
the manufacturers this work should be done?—We do. 
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15946. But, speaking generally, you think it would be 
better done wholesale by the local authority than 
specially in each case by the manufacturer !—Yes, we 
do. There are mills in Elland, for instance; in my 
evidence you will notice that the Local Government 
Board refused to give Elland permission to borrow 
money for their sewage works because they were accept- 
ing trade effiuents. Well, after months and months of 
correspondence between the Local Government Board 
and Elland the Local Government Board gave way, and 
Elland to-day, of course, are taking trade effiuents. 


15947. Are you not possibly mistaken there in sup- 
posing that the objection of the Local Government Board 
in this case was to their taking trade effluents ; would 
it not rather be that if they took these trade effluents 
they must enlarge their scheme?—Well, the wording 
of the letter was to the effect that, We notice that you 
are intending to deal with trade effiuents. 


15948. Quite so; but that would involve, of course, 
a larger scheme probably than they were laying before 
the Local Government Board ’—The Chairman did not 
give me to understand that. 


15949. We have no knowledge of that officially, here? 
—No. We cannot go into that, but we think it is per- 
fectly practicable, as I said before, that this thing can 
be more satisfactory than it is; we are perfectly sure 
of, it. 


15950. Then, condensing all that we have been saying 
and your report, I suppose we may take it that the view 
of your association is that if possible the law should be 
modified so as to give power to local authorities to make 
bye-laws in regard to those cases which have already been 
connected with the sewers, and, if need be, to make 
certain charges upon manufacturers who have been so 
connected; and that in regard to the future 
that the obligation should be thrown on the local 
authority to receive trade effluents, subject to a power 
to make bye-laws, and subject, on the other hand, to 
appeal to some outside body ?—I agree. (xr. Emsley.) 
And to assess the premises ; and, having regard, as you 
will know very well, to the great number of business 
premises there are without land upon them to treat their 
sewage at all. 


15951. The special circumctances of each case must 
evidently be considered?—(Mr. Waller.) Exactly, and 
that is really the case in Elland, where there are mills 
without a yard of spare ground. 


15952. And a good deal of the difficulty arises in this, 
that you cannot get the local authority to say one way or 
the other ?—Yes. 


15955. If the obligation were thrown upon them, then 
they would be bound, would they not, either to accept 
it or say why they did not accept it? That would bring 
the thing to an issue. There was a special meeting of 
the Meltham Council held, apparently, not so much 
with the object of determining the course of action as of 
inquiry as to how far the Council were obliged to take 
into the sewers trade effluents for purification :—‘‘ Two 
distinct inquiries on sewage (amongst other things) 
have been held (1895 and 1896), and yesterday evening 
a good deal of time was consumed by the Chairman (Mr. 
S. Brook), who contended that they were not pledged 
to receive the effluents from mills, and by Mr. J. H. 


ROYATI. COMMISSION ON SEWAGE DISPOSAL : 


Preston, who held the opposite view, in interpreting 
the evidence given, more particularly on this topic.. 
The Chairman contended that there was no distinet 
pledge, but admitted that the evidence showed that there 
had been in the sewerage scheme propounded provision 
made for the reception of trade effluents. Mr. J. B. 
Hirst objected to an expensive scheme of sewage being. 
carried out by the ratepayers to treat trade effluents 
from mills, which ought to be purified by the mill- 
owners themselves. The Chairman, in the course of 
further discussion, said that the Council were not 
pledged by resolution to deal with the trade effluents, 
and that would be necessary before they could proceed 
further in that direction.” Another instance of diffi- 
culties of opinions in councils. You find it all over the: 
West Riding. 

15954. (Major-General Carey.) Would you suggest 
that the council or the local authority should have- 
power to insist upon preliminary treatment, if neces- 
sary, by the manufacturer before the effluent is taken 
into the sewers?—Certainly, where such council can. 
show to the mill-owners that they have room to do it. 
That in all cases where a factory has land where they — 
could put down settling tanks, and deal with it, I should 
insist upon that being done, and where they have no- 
land, then I would say, give the council power to come to 
terms with them as to what they will charge, subject to: 
appeal. 


15955. For the treatment of the effluent at the works? 
—At the works, yes. 

i5956. At the outfall works ?—-Exactly, yes; and I 
think it would not be a bad idea if the Local Government 
Board were to instruct districts that are putting down 
new sewage works to lay separate mains, My own 
private opinion is, lay separate mains for trade effluent 
and for domestic sewage. 


15957. (Chairman.) Do you say the Local Government 
Board ought to take the responsibility of saying whether 
that should be done or not?—Well, not exactly go so 
far as that, but I think it would be a great saving to all 
local authorities where they are putting down new 
schemes to instruct them to put down separate sewers. 
altogether. 


15958. There are several ways of looking at that?— 
Oh, there are. 


15959. Some people who have given evidence before 
us say it is undesirable to have separate sewers. That 
is one of those matters, among many others, which 
ought to be considered locally, according to the cir- 
cumstances P—Yes, oh yes. 


15960. We thank you for the interesting evidence 
which you have brought before us in connection with 
your association, and to which we shall give every at- 
tention ?—We are extremely obliged to you for asking 
us to come up here, not only to give you our evidence, but 
as a recognition of our new association, which we have 
formed in Yorkshire. It is a new association. We 
have grown considerably, both financially and numeri- 
cally, and we think we are looking after the interests 
of the health of the West Riding of Yorkshire, and 
we are pleased to have been up here, and we thank you: 
for the cordial manner in which you have received us. 
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STATISTICS RELATING TO TRADE EFFLUENTS. 





By direction of the Executive Committee the following Table has been prepared for the information of members 
of the association. It shows the replies received in response to a circular letter of inquiry sent out by the 
Committee, asking for information on the points specified in the headings of the several columns. 


Thirty-seven councils report that there are no trade effluents in their district, and for this reason are not 


included in the Table. 

URBAN. UrRzan. | RURAL. 
Ardsley. Holme. Barnsley. 
Ardsley East and West. | Hoylandswaine. Bishopthorpe. 

- Barnoldswick. Knottingley Bowland. 

_ Birkenshaw. Methley. . Hemsworth 
Bolton-upon-Dearne. Netherthong. | Keighley. 
Calverley. . Scammonden. Kiveton Park. 

- Castleford. Selby. Knaresborough. 
Emley. Shelf. Leeds. 
Flockton. | Slaithwaite. Great Ouseburn. 
Gomersal. : Stanley. | Pateley Bridge. 
Greasbrough. . Whitley Upper. | Penistone. 

_ Hebden Bridge. . Whitwood. | Ripon. 

| | Wharfedale. 


Four districts have not yet provided a sewerage system—Rishworth, Shelley, Shepley, Keighley (Rural), 


A Joint Sewerage Committee has been formed to include the Shelley and Shepley urban districts, and the 
Committee have resolved to exclude trade effluents from the public sewers. . . 


Trade effluents are admitted conditionally into the public sewers in four districts—Burley-in-Wharfedale, 


Linthwaite, Marsden, Skipton (Rural). 


Sixteen councils admit trade effluents and treat them unconditionally -- 








Golcar. Horbury. Liversedge. | Halifax (Rural), 

- Hipperholme. Kirkheaton. Queensbury. | Hunslet (Rural), 
Holmfirth. Knaresborough. Rawdon. _ Sedbergh (Rural). 
Honley. Linthwaite. Thurlstone. | Settle (Rural). 

Twenty-nine councils refuse to admit trade effluents into their sewers— 

~ Baildon. Kirkburton. Oxenhope. South Crosland. 

Denby and Cumber-| Lepton.: Ravensthorpe. Soyland. 

.~ worth. Meltham. Saddleworth. Stainland - with - Old Lind- 
~ Denholme. Midgley. | Shelley. ey. 

Greetland. Mytholmroyd. Shepley. Stocksbridge. 

Handsworth. New Mill. Shipley. Thurstonland. 

Haworth. Normanton. Soothill Upper. Rotherham (Itural) 

Ikley. Oakworth. Soothill Nether. 


a 





In the Shipley Urban District there is one tannery discharging into the public sewers, the proprietors having 


acquired the right tv maintain the connection by lapse of time. 


re W. B. Pindar, 
Hunslet, Leeds, 5th August 1902. | Hon. Sec. 
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Urban Councils. 


Rateable | 


Value 
ot 
District. 
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Number 
of 
Works 
discharg- 
ing Trade 
Ettiuents. 


Rateable 
Value 


of 
same. 





to 
Sewers 


Condition- 


ally. 
















Baildon - 


Burley-in- Wharfedale 


Denby and Cumber- 
worth. 

Denholme . - 

Golear - - - 


Greetland - = 


Handsworth 
Haworth - - - 
Hipperholme - - 
Holmfirth 


Honley - - - 
Horbury - 

Ukley - : A 
Kirkburton, - 
Kirkheaton 


Knaresborough 


LLepton - - 
Linthwaite  - 


Liversedge é 2 


Marsden. - 
Meltham - - 
Midgley - 
Mytbolmroyd - a 


New Mill Sage 


Normanton = - =" 


Oakworth s i 
Oxenhope 


Queensbury - : 


Ravensthorpe - 
Rawdon - c 


{ish worth 2 x 


Saddleworth 





22,755 


- 


29,987 | 


19,830 


45,312 


17,968 
23,850 
24,291 


18,088 
37,141 
57,122 


12,986 
13,000 


8,178 
23,789 
45,406 


26,195 


27,487 


9,253 


23,140 


11,998 | 


28,806 


10,432 | 


12,387 


24,667 


23,882 


14,332 





14 
1} 


19 
11 


or 


bo 


to 
or 





1,148 


2,269 
8,685 
2,660 


589 
8,140 
3,015 


5,727 
Lan 


1,698 


1,607 
765 
6,538 


100 
315 





None 


None 
None 
None 


None 


None 
None 
None 


None 


None 
None 
None 
None 
None 


None 


None 


_ None 


None 


None 


None 


None 
None 


None 


None 


None 











Rateable 
Value to Value ve 
of eee Observations. 
same. Uncondi- same. 
tionally. 

— None — 

— — — No works discharge 
trade effluents into 
sewers without first 
treating same on 
their own premises 
to the satisfaction 
of the Council. 

— None — 

= None — 

— 4 1,388 

— None = 

= None — 

== None — 

es 4 1,645 

— One mil) 400 

and a few 
small 
works. 

— 1 563 

a! ll 4,963 

ta None —_— 

= None — 

= 1 565 

— 2 94 

— None — 

196 8 5,852 

— ll 3,015 

451 None — 

= None = 

= None — 

= = — pes a small portion 

| of the sewer laid as 
yet. The Council 
do not propose to 
treat trade efflu- 
ents. 

= None — 

_ — — No works discharging 
into the Council’s 

\ sewers. A chemical 
company treat their 
own etiluent and 
discharge same into 
beck, 

== None — 

= None —_— % 

— wD 6,538 

= None — 

— 1 ll 

— — _— No public sewers as 
yet. 

— None — 
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Observations. 

















The two works re- 


ferred to discharge 
direct into the river. 
Sewers not yet laid 
but Council have re- 
solved not to accept 
trade effluents. 


| No sewers at present. 


Trade effluents dis- 
charged into beck. 
Joint board has been 
formed and has re- 
solved not to treat 
trade effluents. 


There is a tannery 


discharging into a 
public sewer, but 
they have acquired 
the right by lapse of 
time and cannot, 
now be prevented. 
The Council have 
resolved not to take 
trade effluents into 


Number Number 
Rateable of Rateable | connected Pee ie ee be 
‘ Value Works .| Value alue 0 alue 
Urban Councils, of discharg- of of Sewers of 
District. |ing Trade| same. Con- yame. Uncondi- ; same. 
Efiluents. ditionally. tionally. 
Shelley - - 5,070 2 204. None — None ey, 
Shepley - - 7,829 6 2,264 . = Wa, old, 
- Shipley - - - 108,000 = ae _ 1 BN 
the sewers. 
Soothill Upper - 27,068 12 4,064 None 7 None — 
Soothill Nether - 18,228 4 836 a me: pod | rts 
South Crosland - — 3 2,405 None — None ae 
Soyland - - - 13,992 1 5} None - None = 
Stainland-With-Old 17,617 10 » 4,707 None oa None 238 
Lindley. 
Stocksbridge - - 25,004 1 9,062 None > None == 
Thurlstone’- - 30,163 | 3 300 None _ 3 300 
Thurstonland - - 6,249 2 1,548 None _ None = 
RURAL COUNCILS. 
Halifax - - - 15,507 1 520 None — 1 520 
Hunslet - a1 Sn 42,902 1 1,740 None — 1 1,740 
Rotherham - 5 134,811 7 _ None — None _ All collieries. 
Sedbergh - © -| 31,932 3 436 | None —- PL ME GD 
| 
Settle - = = 143,620 3 351 None — 3 351 
Skipton - - -{| © 154,183 1 7 1 7 None cit 
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ROYAL COMMISSION ON SEWAGE DISPOSAL : 


Mr. JossrnH Samurt Marri, one of His Majesty’s Inspector of Mines, called in; and Examined. 


15961. (Sir William Ramsay in the Chair.) You are 


2 Jan. 1903. one of His Majesty’s Inspectors of Mines in charge of 


the Southern District of England ?—I am. 


15962. I think we should like to be informed if you 
think that mines are a great cause of pollution to the 
water supply—the rivers of this country ?—They do 
cause pollution, mor¢ or less. 

15963. I suppose that pollution can be divided into 
two heads, pollution #rom sediment, and pollution from 
dissolved matter ?—Yes, that would be so, 


15964. And the sediment, I presume, largely comes 
from coal washing ?—In the coal mining districts, but 
in the metalliferous mining districts from sand and re- 
sulting salts and acids. 

15965. Purely sand; is that an objectionable thing P— 
In September, 1901, there was a case down in Cornwall 
where the County Council applied to the Local Govern- 
ment Board for permission to take proceedings against 
a mining company in Cornwall for polluting the Tamar 
and its tributaries. One of the inspectors from the 
Local Government Board was sent down to hold an en- 
quiry which was held at Tavistock, and it was shown 
there that at times there was a very considerable 
amount of silt or sand went away from this tin mine. 
That would be after the ore is crushed into very fine 
sand and the tin extracted from it, the refuse or slime 
was not all deposited in settling tanks, and part of it 
went into the rivers, which was objected to by the 
County Council. The Local Government Board did not 
in this case see their way to grant permission to have 
the proceedings taken, and since then things have been 
improved a good deal. 

15966. The only damage that sand could do, I sup- 
pose, is in silting up the river ?—It was also considered 
injurious to the fish, I think, to a certain’ extent. 

15967. (Major-General Carey.) They were lead and tin 
mines, I suppose ?—They were tin and copper mines. 

15968. Tin mines and lead mines ?—Tin and copper. 

15969. And lead mines ?—Not in that instance. 

15970. No, but it would apply P—It would apply, 


15971. (Chairman.) You are speaking of pure sand, 
which would not silt up; you are not speaking of par- 
ticles of tin oxide, which would not do any harm?— 
They would not do any harm, but there was copper, and 
some of the sulphates were finding their way into the 
river ; they complained of those also, 


15972. Then would this difficulty be obviated by 
allowing’ the solid matter to deposit? Was there any 
solid matter in solution delivered into the river ?—Yes, 
there were copper solutions. 


15975. There would be no trouble in depositing the 
copper ?—It was there said in evidence that it might 
easily be neutralised by passing them over chalk. 


15974. Or scrap iron?—It was what passed away 
from the scrap iron tanks, which, I presume, were not 
sufficiently large, that was considered rather strong. 

15975. Is it acid ?—I think so ; 
I think. 


15976. Such cases are not very common, but when 
they occur can they be easily obviated ?—They can at 
least be obviated more or less, if not entirely. 


15977. Without any great expense to the mine owner ? 
—Not altogether. I would not say that it could be done 
altogether, but it could be moderated. I am not suffi- 


Same chemist to say exactly to what extent it could be 
done. 


_ 15978. Or whether it could be reduced to such a 
limit as to be innocuous P—To some extent, yes. 


15979. To some extent ?—I understand that in some 
of tne tin works in Monmouthshire, they use acids in 
the process, and that those give a good deal of trouble 
to parties connected with fisheries. 


15980. We have had some evidence as regards those 
effluents, and I think there is mo great difficulty, as a 
rule, in neutralising them ?—No I am informed : in fact 
in one case, near Pontypool, I believe the effluent is 
SO neutralised that small fish will live in it, but it re- 
quires care ; 1t requires an expenditure for the arrange- 
ment—copperas arrange D 
lating it. 


it would be sulphate, 


15981. Do you think that such places should be under 


ment— and care in manipu-- 


supervision, so as to see that they actually take suffi- 
cient care and pains to remove it?—I think so in such | 
cases, because they directly use strong acids. 

15982. Something in the nature of inspection would be 
required to see that the river is not contaminated with 
metallic salts or with acids?—Yes; I think in those 
cases it would be desirable. Of course, parties connected 
with fisheries look pretty closely after it themselves. 

15983. When you spoke of sand, did you refer at all 
to very finely divided sand, which would not settle, and 
which interfere with fish by merely its mechanical pre- 
sence in the water ?—That would be so when it was in 
large quantities, as was complained of in that instance. 

15984. Was that a case of very finely divided sand P— 
Very finely divided sand. 


15985. That would be more difficult to deal with, and 
would involve the effluent remaining in settling tanks 
for a considerable time ?—It would require to remain in 
settling tanks for a considerable time, and it would 
require settling tanks of considerable size to allow it 
to flow very quietly. 

15986. Are you acquainted with any kaolin works, 
china clay ?—Yes. 


15987. Do they discharge their unsettled tank liquor 
into rivers ?—Some of the streams in Cornwall are run- 
ning white, carrying away, no doubt, a considerable 
quantity ; I will not say rivers—streams that have 
come under my notice, 


15988. Is that supposed to interfere with fish life in 
the stream ?—That I cannot say. : 


15989. You have had no complaints ?—I have had no 
complaints. 


15990. Then, coming to coal, I suppose it is perfectly 
possible to settle coal washings, and prevent the finely 
divided coal getting into the river?—To a very large 
extent. In that case also, I would not say it was pos- 
sible to do it absolutely without very considerable 
expense. “ , 

15991. Is it done?—It is capable of being done to a 
very much larger extent than it is in some instances. 


15992. You think there is great room for improve- 
ment ?—I think so. I speak now from Monmouthshire, 
where the coal washeries pollute the Rhymney River 
which divides Glamorganshire and Monmouthshire, the 
Ebbw with its tributaries, the Sirhowy, the Ebbw Fach 
and the Ebbw Fawr to the detriment of fish. 


15993. With coal dust?—With coal dust and effluen 
from coal washing. 

15994. There, again, it would be a question of limit- 
ing the number of grains per gallon?—Yes, I should 
think it would be. 


15995. And I suppose in the case of coal, which 
colours the water and prevents it being transparent, 
one would require to have a different standard from 
ordinary solids, a different standard of pollution ; one 
would require to make a smaller quantity of coal count 
as suspended solids than one would if they formed a 
white precipitate, as in the case of clay washing. I am 
thinking of fish life again. Is it not a disadvantage to 
shut out the light from the water ?—Yes, I should think 
so; but I think that the clay, the china clay, would do 
so also. 


15996. To the same! extent as the coal?—I should 
think it would make it quite opaque. 


15997. Are you acquainted with any other source of 
pollution besides copper ; have you experience of iron 
or lead mines ?—No ; I would not be able to speak from 
experience on these points. 


15998. We have been told that very often, in the 
case of old coal workings, from pyrites in the coal, 
the pits get full of water, the pyrites oxidises, and turns 
into sulphuric acid and iron in the liquor. The iron 
does not very much matter, but the overflow which runs 
into the stream is very acid. Have you come across 
any cases of that kind ?—1 understand that the pump- 
ing out or unwatering old mines does affect it. - 

15999. But the actual overflow would not be very 
important?—I do not think so myself; I have not 
heard of it; it has not been brought under my notice. 
I know that in some cases the pumping out of or un- 
watering old workings which have been standing for a 
length of time, the water has had time to get into a 
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stronger solution than would be the case when the run- 
ning feeder is kept pumped out. 

16000. Then does lead often pollute water—drainage 
from lead mines?’—I cannot speak as to the effect of 
lead mines. In my district at present I may say 
practically there is no lead worked. There were lead 


mines when. I was in the Manchester district, and there ~ 


were lead mines in County Wicklow, but this subject 
did not come under my notice at that time. 


16001. Is there any other source of pollution that 
you can suggest of a metallic character ?—No, I do 
not think there is. 


16002. Arsenic does not come jin, I suppose ?— 
Arsenic itself? 


16003. In any form?—I do not think so. The 
arsenic works principally im the neighbourhood of 
rivers were those at Devon Consols, in Devonshire, 
near Tavistock, and another lower down, Gawton, but 
I think they made satisfactory arrangements. Formerly 
there were complaints, but for years past I have heard 
of none. Unfortunately, these arsenic mines which 
used to, I think, produce more than half the arsenic of 
the world, have just been stopped. 


16004. The price is very low, I know?—The price 
‘is very low; it has gone up again. The stopping of 
this mine has affected the supply; it has helped other 
people. 

~ 16005. (Colonel Harding.) Many of the instances 
that you have given us, Mr. Martin, of pollutions 
arising from mines are pollutions arising from pro- 
cesses carried on in the mine, in which they either 
use acid or some other chemicals in the treatment of 
their metals. or their ores, so as to produce the re- 
sultant pollution which has distinctly resulted from the 
manufacturing process?—No, they do not use acids at 
the mines, but in the natural course of working the 
water absorbs various salts and acids in passing over 
the minerals. It is the dressing process I speak of. 


16006. It has been suggested to us that there are 
other cases in which pollution arises from water which 
is pumped from mines, which water is not the 
result of the manufacturing process; it is a natural 
flow of water in the mine which brings about the acid 
in the stream which it reaches. Have you any personal 
knowledge of the district in the neighbourhood of Shef- 
field where it is suggested to us that in many mines 
ochre water is pumped into the river, which causes the 
river to be so acid as to be unfit for use im boiler ?— 
That would Le se, especially in the case that I speak ot 
in copper mines. 

16007. Then in that case it is not a manufacturing 
process that produces this acidity; it is the natural 
condition of the water at the bottom of the mine ?— 
That would be so. 


16008. That is so, is it?~That would be so. In 
’ Cornwall they used in former times, in some of the 
mines, to have to line their pumps with wood in order 
to. prevent the water touching the iron, as it ate it 
away; it corroded it so fast that the pumps practically 
could not be worked without some such precaution or 
use of bronze, etc. 

16009. If the water were not pumped out in such 
a mine, causing the nuisance that I,am referring 
to, what would become of the water; would it lie there 


\ 
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16020. (Chairman.) You are Chairman of the Whit- 
stable Oyster Fishery Company ?-—Yes. 

16021 You have been Chairman for 15 years ?—I have 
been Chairman for 15 years. 

16022. You are also Vice-Chairman of the Kent ant 
Essex Sea Fisheries Company /—Yes. 

16023. Y.u point out in your statement that the 
extent of ihe oyster, mussel, Cockle, and whelk in- 
dustrivs is very considerable ?—Yes ; very considerable. 

16024. Do you think that a capital of £250,000 would 
represent the industry ?—No; £250,00) represents the 
capital of my company alone. 

16025. And there is a very much larger capital con- 
cerned at present ?—Yes. My company is only one out 
of many, and inasmuch ‘as there are no statistics that 
I have seen that show the amount of capital invested in 
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stagnant, or pass away in a lower strata ?—The mine 
would be drowned out. 


16010. There is, I am told, a legal difficulty, that 
Rivers Boards cannot take action against mineowners 
for pumping this acid water out of their mines and turn- 
ing it into a stream, although their doing so causes great 
inconvenience to riparian owners ?—Well, it lies always 
between two things—which interest is the most valuable 
in a manufacturing district. If the riparian interests 
are the more valuable, of course, the mines must suc- 
cumb to them, but the water must be got rid of from 
mines if they are to be worked. 


16011. Have you any opinion of your own as to 
any artificial means of purifying water pumped out, 
to remove the acidity; do you know whether it would 
be a serious cost or not?—I am afraid I am not suffi- 
cient chemist to answer that question. 
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16012. Have you ever heard of its being done ?—It 


may be done in some instances on a small scale, but 
I do not think we have arrived at a practical point where 
such could be done, for instance, dealing with such 
quantities as 15,000 to 60,000 gallons an hour. As 
I say, it is a chemical subject which I am not pre- 
pared to express an opinion upon. 


16013. (Chairman.) In order to get the ore to the 
surface you have to mine it; in order to get the ore 
you have to keep the mine clear of water ?—That is so. 

16014. The pumping of the water must surely be 
regarded as a part of the whole manufacture of the 
metal; it may be rather remote, for without pumping 
the water the ore cannot be extracted, and the metal 
cannot be produced. 

(Colonel Harding.) It is urged that water so pumped 
is a natural and not a manufacturing process. 


16015. (Chairman.) Ti not, it would stay there ?—It 
would stay there, but whether it would contain these 
noxious ingredients or not is another question. 

16016. I doubt whether it wouid; it is the working 
of the mine, it is the action of the air and the water 
together. If you do not let air into the mine you do 
not get oxidation. I think it might be argued, very 
well that it is part of the manufacturing process !— 
There was a case in the Tave, I think; it did not come 
to my knowledge directly, but one of the mines down in 
Devonshire, where the pumping of the water from the 
mine was alleged to have destroyed fish on a consider- 
able scale. It was in Bertha Consols Mine, situated 
about four or five miles below Tavistock. 

16017. Are such waters drunk ?—Oh, no. 

16018. They do not serve for drinking-water supply ? 
—No, I think not. The copper water, I should say, 
would be distinctly injurious. 


16019. (Major-General Carey.) If water was pumped 
up from a lead mine into a stream, and the stream ha | 
been used for drinking water by the inhabitants on th: 
banks, the fact that this water was being pumped up 
would hardly be known except by its effect upon the 
population. There is nothing to prevent it ?~—That 
would be so. I think they said in evidence with regard 
to the Prince of Wales Mine case that I spoke of, where 
so much matter was in suspension, and where also there 
were these copper salts, that the cattle drank it with- 
out injury, and I am not prepared to say at the present 
moment whether they drank it themselves or not, but 
I should not like to drink it if it were put before me. 


called end Examined. 


the oyster and shell fish industry, I only give you the 
capital of my own company. 

16026. (Colonel Harding.) We understand that there 
are other compaies in the district beside your own com- 
panv ?—-Yes, there is another company in my particular 
district. 

16027. And there are a number of companies with con- 
siderable capital in that district, the Whitstable district ? 
—Yes, and there are many more round the coast of Eng- 
land, Scotland, and Wales, particularly Essex. 


Captain 
Anderson. 





16028. (Chairman.) It would not be possible, I sup- 


pose, even to arrive at an estimate of the people 
employed in this industry ?—No. 

16029. (Mr. Power.) Is the Board of Trade any 
authority on the subject ?—None whatever ; I could only 
give the number very reughly. 
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16030. (Chairman.) That will be better than nothing, 
if you could give us some sort of idea ?—As to the capital 
value of the shell fish industry round the coast? 


16031. Yes. You might say that it did not exceed 
some approximate sum ?—Well, I should think it would 
be something between £6,000,000 and £8,000,000. 


16032. You know more about the number of hands 
employed in this industry in your own particular com- 
pany /—Yes. 

16033. You have 120 men, I see you say ?—We have 
about 120 men that we employ all the year round. 


16034. And occasionally others?—Only occasionally, 
when we are very busy. On an average, we employ 120 
men all the year round. 

16035. Would it be fair to state the same in propor- 
tion, and say that the other companies employ a propor- 
tionate number of men ?—Certainly, 

16036. You speak here of the importation of shell 
fish, and say that there is a considerable importation of 
shell fish into this country from abroad. I should like 
to ask you if these oysters or these shell fish are laid 
down in this country on arriving or are delivered straight 
to the consumer ?—Jn some instances they are brought 
over here for planting purposes ; that is, they are laid 
on the beds for one, sometimes for two, and sometimes 
for three years. The oyster so laid down commands a 
better price than the oyster that is brought over and 
sold direct to the public. It is the French oyster I am 
now referring to. 


16037. Are the majority of oysters laid down, or are 
the larger number sold as they arrive ?—If you mean 
Americans—I will leave Alderman Petrie to speak of 
those—but I believe there are many more Americans sold 
direct than there are laid down; but I cannot say with 
any certainty. Speaking, however, as to French 
oysters, very many more are brought over and laid down 
for planting purposes than are brought over and sold 
direct to the public. 

16038. Are the places where they are laid down under 
control at all?—In which way do you mean? 


16039. I mean, do you pay particular attention to their 
being in safe places, not exposed to sewage pollution ; or 
is there no particular attention paid to that? I presume 
there are beds which have been used for laying down 
oysters for many years ?—Yes. 


16040. These go on being used, I presume, as a matter 
of custom +—That has been my experience. 


16041. There are not very many new places for laying 
down oysters ?—No, none that I know of; in fact, the 
piwes for oyster culture round our coast are limited, 
and I should think they have been taken up years ago; 
but I wish to say that up to the present there has been in 
some quarters an absolute disregard of the sanitarv 
conditions surrounding those beds. 


19042. Do you think that the oysters that are intro- 
duced into this country br.ng pollution with them, or 
do they get pelluted by happening to be Jaid down in 
polluted places? One could imagine that an oyster two 
or three years in fresh water would have had ample time 
to clear itself of pollution ?—I believe it is an acknow- 
ledged fact that, provided you get a polluted oyster and 
he is placed in a fresh bed where there is a current of 
pure water, 21 days is sufficient to cleanse him, and f 
believe he is then a safe article of food. 


16045. Then you refer to the pollution of foreign oysters 
merely from the point of view of being sold immediately ? 
—I am referring in two ways to foreign oysters. I know 
of foreign oysters that have come from polluted sources 
and sold direct to the public, and also foreign oysters 
which have been laid down in polluted beds in this 
country and subsequently sold to the public. 


16044. Do you wish to convey that the foreign oysters 
convey pollution with them and that they affect un- 
affected oysters in beds in which they are laid down ?— 
No, not at all. I do not suggest that for a moment, 


16045. I see you recommend that oysters coming into 
this country should be described by letters on the bags 
or packages, showing the placeyfrom which they are 
imported, the class or name of the oyster by which they 
are known, and that all imported oysters should be 
sold under such description 7—Yes ; and I do so on these 
grounds, I think oyster-planters in this country have 
now come to the conclusion and are very anxious that all 
oyster beds should be put upon a satisfactory footing ; 
and what the oyster-cultivators say is that if we around 
the coast are anxious to put our oyster beds in a proper 
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and efficient state, then we think that the oysters from 
abroad should be pure, and not come from polluted 
sources. It is upon that ground that we make this 

recommendation. 3 


16046. (Major-General Carey.) Where is the guarantee 
that they are free from poliuticn. They are merely 
described as coming from a certain part /—Any package 
coming from abroad should have also its source and origin 
marked upon it We would leave it to anyone that is 
appointed to say whether these oysters do come from 
polluted sources. There are polluted sources abroad 
which are well known and from which oysters should not 
be sold direct. 


16047. (Mr. Power.) The sources abroad liable to 
send polluted oysters are well known in this country ?— 
They are well known to the trade 


16048. (Major-General Carey.) But the consumer 
would not know them ?—The consumers would not know 
them, and therefore they should be protected against 
them, 


16049. (Mr. Power.) That is one of your reasons for 
demanding that they shall be labelled with the place 
from whence they are derived?—That ig the reason, 
coupled with the fact that all English planters are now 
anxious to put their beds in order. We are anxious 
that the beds shall be put.on a satisfactory footing, and, 
inasmuch as we are anxious that the public should have a 
thoroughly good article, we want the guarantee all 
round, 

16050. And if the foreign oyster sources which are 
polluted are well known in this country, the labelling 
which vou advocate would suffice, you think, to secure 
the public against oysters from doubtful foreign sources 
being placed direct on the market ?—Quite so. 


16051. (Chairman.) Are the foreign shipments sold 
direct to the consumer, or are they all discharged through 
the wholesale houses >—Generally through the wholesale 
houses, 


16052. It occurs to me that when we insisted on the 
Germans putting a label on their goods some years ago 
we then gave them a gratuitous advertisement. Is it 
not quite feasible that this might take place again ’—We 
are quite willing to take that risk, because it is well 
known there is no oyster in the world like the English 
oyster, when properly fished, 


16053. (Colonel Harding.) Would not an arrangement 
of that kind be looked upon in some directions as a 
protective measure on behalf of the loca! oyster in- 
dustry P—I cannot possibly conceive that. 


16054. Commercial protection?—No, I cannot con- 
ceive how that, could arise either. 


16055. (Chairman.) It was found, I think, that the 
effect of the label was to induce people to buy German 
articles ?—I cannot say; in many cases it has not. We 
want to put our beds in order, and we really do want 
to allay this suspicion, in order that the British public 
may be assured that they get the pure oyster all round, 
but if we put our houses in order, independent of the 
other, we say there will be no guarantee and there will 
still be danger of polluted oysters coming into this 
countrv. 

16056. (Chairman.) Is there any danger of the 
different oysters being mixed in the handling of the 
trade?—I do not think that is done, or any danger of 
that sort likely to arise. 

16057. They are all kept separate ?—In the trade they, 
call a spade a spade, and if they sell Whitstable 
natives they sell them, and if they sell French they sell 
them, and if Dutch they sell them, and so on. 


16058. As such?—As such. Of course, there might 
be two or three reprehensible people, but, speaking of 
the trade generally, I have not seen much, if any, of 
that done. 


16059. (Colonel Harding.) In fact, it is already accom- 
plished, and the source of the supply of oysters is known 
to the public?—The best oysters are well known to the 
public. Itis the polluted oyster that we want the public 
to be protected from, 


16060. You say that foreign oysters are almost in- 
variably sold as French, American, or Dutch oysters. 
Then where would the difficulty arise?—In this way— 
_the selling of them under their proper name or descrip- 
tion is one thing, but under present conditions how are 
the public able to discriminate whether the oyster they 
buy is pure or not ? 
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16061. (Chairman.) I put another question, Suppos- 
ing they were laid down in your beds, would you still 
call them French oysters?—Yes, nothing else. We 
never cal] a French oyster by any other name, and I can 
produce price lists year after year. We bring our 
French oysters over, and lay them from three to 
four years, and he always remains a French oyster, and 
is sold as such, 


16062. Even if he is relaid in England?—Yes, he 
grows, but he does not partake of the species of an 
English oyster, 

16063. (Major-General Carey.) Then the fact of his 
being a Frenchman would not condemn him for food? 
—Not at all. The French oyster is a very good article 
of food, so long as he is pure. 


16064. How is the consumer to know whether he is 
pure or not ?—That is exactly what we want to get at. 
The English planters want all their beds to be in per- 
fect order, and in return they say it is only fair and 
reasonable that foreign oysters from polluted sources 
should not be allowed to be imported into this country. 


16065. And how is that guarantee to be given to the 
English consumer ?—Because all of us, who know any- 
thing of the trade, know by the source and origin 
whether it comes from a polluted source or not. 


16066. And is the consumer to know that from the 
oyster merchant in England ?—No, not exactly, because 
the proper officers which I assume would be appointed 
would say at once these oysters come from a polluted 
source. and we prohibit them being sold to the public. 


16067. (Colonel Harding.) Now, would it be possible 
for any English Government Department to lay down 
regulations for the inspection of the foreign sources ?— 
That, would not be necessary, as polluted beds or sources 
are, or ought to be, known to those who would be called 
upon to control or supervise the oysters that reach the 
public. 

16068. I do not know of any English Government 
Department that would have any right to go and examine 
these conditions and give a certificate accordingly ?—I 
think. if foreigners are going to trade in the English 
market, they should come under the same conditions as 
the English trader, and satisfy the proper authorities 
that their beds are in a proper state of cultivation to 
supply pure oysters. 

16069. Do you suggest, as a sort of guarantee of the 
safety of the foreign oyster, that it should be laid down 
for a given period, say, a month, in English waters? 
—No, I do not goso far as that, because there are plenty 
of oysters come from abroad which are as perfectly pure 
as ours, and I say it would be wrong to prohibit that 
class of oyster coming direct to the public. They are 
a good, proper, and nutritious oyster, fit for the public 
to eat, but what I want to guard against is those 
oysters which come from polluted sources; 


16070. (Chairman.) You would treat it in the same 
way as the cattle problem is treated. If there is a 
question of diseased cattle coming from abroad, im- 
portation is forbidden ?—Exactly. If you will allow me 
to say so, we have arrived at a point when our trade 1s 
threatened, and we, the oyster planters round our 
coast, come before you and say unanimously we are most 
anxious that something should be done in order that 
oysters may be put once more on a proper footing and 
the sewage removed. What we say is, if we are desirous 
of doing so, then let us be protected from the foreign 
polluted oyster. Ihave got no antipathy as against the 
foreign oyster, but I have against the polluted one, 
whether English or foreign. 


16071. (Colonel Harding.) I might, at this stage, ask 
if Captain Anderson knows of any supervision of the 
French, or Dutch, or Belgian Government for the pro- 
tection of oysters ?—The French and the Dutch Govern- 
ments exercise very great care, I may say paternal 
care, over their oyster fisheries, in the protection of 
them, and so on, but I know of no care as to their sani- 
tary conditions. 

16072. (Chairman.) Then you think that the authority 
to judge of the state of oysters admitted into this 
country through the Fisheries Board, or some body 
analogous to the Fisheries Board, would be an advan- 
tage P—I do. 

16073. You think they are already possessed of the 
right kind of individual, the skilled people, who are 
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not the wholesale people ?—That is the point. Who at 
present constitute the Fishery Board in England ? 


16074. (Mr. Power.) You would have a Fishery Board 
constituted for this purpose, a new Board ?—Yes. We, 
the oyster merchants, have lately met in conference 
under the roof of the Fishmongers’ Company, and have 
by their assistance been enabled to do a little; but, un- 
fortunately, the shell fish trade have no Department 
that I know of where they can be protected or give 
assurance to the public. For instance, let us go to the 
Fisheries Department of the Board of Trade. That is 
now merged in the Harbour Department, a very excellent 
body by itself, but, being merged, I question very much 
whether their duties are not too large to enable them 
to give us proper attention, and I am speaking now of 
the fishing industry as a whole. It has been felt for 
some time that the fishing industry is not adequately 
represented, and that the time has arrived when there 
should be a newly constituted Board of Fisheries to look 
after the interests and have the supreme control of the 
fishing industry in this country. 

16075. (Mr. Power.) Parallel to the Board of Agricul- 
ture, do you mean?—Exactly. The fishing industry, as 
a whole, is a very enormous affair, and is a large under- 
taking, 

16076. That would be for fisheries as a whole, not 
merely shell fish, but all classes of fisheries, of course P— 
A good strong Fishery Board should be constituted, in 
which the public and those interested could feel con- 
fidence. Such Board should have control of all classes 
of fisheries, 


16077. (Chairman.) Was that not provided for by the 
Fisheries Bill, 1899?—No, it was not so provided for to 
knowledge. 

16077*. Then you ask that a new Bill should be 
brought in providing some such Board?—I do, and 
giving them supreme control of the whole of the fishery 
interest. 


16078. Then, as to the constitution of that Board, 
what would you recommend? Would you have an ex- 
pert on it?—Yes, I should have experts, such as the 
gentleman I see on your right, Dr. Bulstrode. 1 ver- 
tainly should have such experts as him. 


16079. and otherwise ?—I beg your pardon. 


16080. The other persons P—I prefer not to name indi- 
viduals. 


16081. No, but generally ?—Gentlemen of that de- 
scription. I should also include the inspectors at the 
Fishery Department of the Board of Trade, who have 
a very great knowledge of fishing and fishery interests, 
I should certainly recommend these to be on any such 
Board, and then I think, in order to give all classes con- 
fidence, it would be well that a certain number of the 
Fishmongers’ Company should be included on it. 


16082. Then what sort of control should you give 
to such a board ?—I should give them absolute control, 
the same as the Marine Department of the Board of 
Trade exercise over shipping. 


16083. Now, coming to the question of sewage and 
oyster beds, you suggest that discharging sewers 
should be removed from the neighbourhood of oyster 
beds. I suppose you would found that argument on 
the fact that the oyster beds have been in the position 
very much longer than the sewage outfalls >—Exactly, 


16084. You think you have a prescriptive right to 
the ground ?—I think so. 


16085. I suppose you would put a case of this kind— 
that an oyster bed which has been in existence several 
hundreds of years should not be disturbed. Take the 
case of a village. A village constantly grows, and 
becomes a town, and there are sewage works con- 
structed which discharge into the stream or into the 
sea in the neighbourhood of your oyster-beds. Is it 
not very largely a question of the convenience of the 
greater number? But supposing your town were fairly 
large, would the disposal of its sewage be a greater bene- 
fit than the persistence of the oyster culture in the dis- 
trict? It appears to me to open up the question of rela- 
tive interests. The oyster culture m the district is 
worth so much money, the convenience of the public is 
worth somuch money, Which is worth most ?—In view- 
ing this subject, if you will allow me to say so, we ought 
to take a broad view, viz., the oyster planter and public 
health. I take it that oyster planters, and, indeed, all 
shell-fish industries, consider that the public health de- 
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mands that all crude sewage ought to be treated before 
going into any place near any oyster layings or shell- 
fish layings of any description, 

16086. I do not think that the mere treatment of 
sewage would remove the difficulty. In the ordinary 
sewage outfall, even supposing the bacterial system to 
be used, the effiuent at the outfall is full of bacteria. 
How are we to be certain that there are no bacteria at 
the outfall harmful to human health? It would involve 
the purification of the outfalls as if they were going to 
be used for drinking. The difficulty is very great ?—I 
quite agree. The effluent might not be perfectly harm- 
less, but I think we have come to this conclusion, that 
it would be very much better than the crude sewage 
which is being discharged to-day. 

16087. Yes, no doubt?—Then the further question 
arises in my mind, that is, whether the effluent which 
is being discharged is. better than the decomposed 
crude sewage which goes into the sea. That is a ques- 
tion I cannot answer definitely, but the sea-water, I 
suppose, being mixed with it, would render it harmless. 


16088. Certainly, ultimately; but it may flow into 
the sea over your oyster-bed, and it is impossible to 
say that disease germs are not carried into the sea 
over the oyster-bed from the sewage effluent which 
may look perfectly pure and be chemically suitable, 
and still contuim targe numbers of microbes #—Still, 
the treatment of sewage is a better system, and the 
public have looked upon‘the other as a barbarous one. 
Surely the time has arrived when something ought to 
be done to allay this scare in the public mind from which 
the oyster industry has suffered so very severely during 
the past few years. I have been connected with the 
oyster industry for many years. In 1887 there was a 
Select Committee appointed in order to see whether a 
close time would help the oyster industry, and the 
Select Committee recommended a close time. That 
close time has been observed for- the English oyster ever 
since. Parliament has also conferred upon the Board 
of Trade powers to grant “Several Orders,” so that 
oyster culture might be encouraged. All these things 
have tended towards the increase of the oyster, A few 
years ago, or previous to this legislation, the oyster-beds 
were becoming depleted, but to-day there are more 
English oysters than there have been for the last half 
century round our coast. Parliament has taken these 
steps, but the British public now are precluded from the 
enjoyment of an article of food which is a nutritious 
one because of this sewage scare. Probably they say, 
rather than run the risk, we will do without the oyster, 
and we are very apprehensive that all this legislation 
which has taken place is going to be null and void unless 
something is done to restore public confidence, and that 
can only be done by seeing they have a pure article. 


16089. Then your argument is, we are to treat the 
sewage so as to remove all possible danger to the 
oyster-beds, and then allow the pure water to run 
over ‘them ?—Yes, 


16090. (Major-General. Carey.) Would the public be 
satisfied with that?—Yes, I think so, if we say this is 
the best system that can be devised, and I take it science 
is not going to stand still ; then surely if that is the case, 
and the oyster planter has done all that he possibly can, 
I think the public will be satisfied; but I would not 
stop there. I would say that if, in the opinion of this 
new Fishery Board, the effluent was detrimental to the 
oyster-bed, that they should “shut it up and close it.” 
The oyster planter to-day says, “ We want a’clean bill of 
health, and if there is any doubt, shut it up until such 
times as all sources of doub: are removed.” 


16091. (Chairman.) Could you, from your. experi- 
ence, say whether there are many oyster-beds that 
ought really to be closed in that way ’—There will not 
be many. 


16092. There willbe a few, I suppose ?—There will 
be a few... Take this valuable report of the Local 
Government Board, which I daresay .you have .had 
before you. That valuable report was made after the 
last scare, and what has been the result? Nothing 
whatever has been done, and to-day we are suffering 
more than ever. The scare is more acute to-day tham it 
Was at any time during, the last scare. 

16093. Then. you think it would require that very 
large sums should ‘be paid in compensation P-—I do not 
anticipate any very large sum. I should say it would 
oe a small sum that would have to be paid as compensa- 
tion forthe closing ‘of contaminated oyster beds, 
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16094. Would it be possible to shift oysters from 
one place to another? For instance, if it is necessary 
to keep the beds closed, you might have to shut up for 
two years on an acknowledged polluted bed, and transfer 
the contents of that bed to another ?—You mean re- 
moved from one to another. 

16095. Before selling ?—Yes; that is quite possible, 
and, in fact, it is being carried out to-day. In the case 
of Emsworth, all the oysters are being removed from 
where they were contaminated to a clean bed. 


16096. Is there any evidence to show that an oyster 
thrives upon pollution? It is to.a certain extent. food > 
—I cannot possibly conceive that an oyster will thrive 
on pollution. I believe the public have got it into their 
mind that it will, but I leave it to the scientists to 
say whether it is actually so or not. My opinion, how- 
ever, is decidedly against such a theory as the oyster is 
clean feeding and soon throws off all impure matter. 


16097. We know that numvers of fish congregate 
round the outfall at Barking, making use of what 
comes out of the discharge there. Is it not possible 
that such discharges may really fattem oysters, and 
tat it may be desirable to keep them in such a place 
until they have reached maturity, and then to remove 
them and give them a chance to recover their purity ?— 
I cannot possibly conceive that an oyster would thrive 
under such conditions, 


16098. (Mr. Power.) But you do not find the sewage 
is deleterious to oysters, do you?—I have had no experi- 
ence with sewage-polluted oysters. With regard to my 
company, our beds are two miles from the shore, and 
free from all sewage, and our oysters are beautifully 
fished, so I cannot conceive they thrive best or at all 
in polluted sources. ra 


16099. Not in your own particular company /—No. 


16100. But from what you know of the matter, you 
would not say it retarded their growth or affected their 
fattening immediately >—Sewage pollution is not’ the 
natural food of the oyster, but something much more 
delicate and nutritious, a 


16101. (Chairman.) You suggest here that oyster 
merchants should not make any contribution towards the 
purification of the sewage that flows over their beds, but 
it should be done by the public for the public gool? 
—Yas, 


16102. That is to say, that it should be done by the 


corporation or done by the authority in each district /— 
Yes; I think so. Re ‘ 
16103. (Major-General Carey.) But if the beds have 
been put down near the outfall or below the outfall after 
the sewer was made it would be rather hard, would it 
not, to make the district compensate the oyster 
merchant ?—That is an exception, and I think there 
are reasons for saying in that event they ought to con- 
tribute something ; but I do not know of a single case 
where any oyster bed has been made near any sewage 
outfall, but I know of plenty where sewers have been 
brought to the oyster beds. , 


16104. (Colonel Harding.) Where a sewer is brough 
to an oyster bed which has been established for some 
time, is there any remedy at common law applicable to 
oyster merchants ?—I. believe there is a remedy. I 
believe in the Chichester case they got damages, 40s., 
but the expense of promoting the action was consider- 
able. { 


16105. On the other hand, do not you find that local 
authorities take into consideration the development of an 


indusiry in the neighbourhood like the oyster industry ? 


Ts it not to the advantage of the authority that such an 
industry should be regulated and put under its 
authority, and may we not presume that there is another 
party who desire to injure that industry by discharging ~ 
sewage over it?—The popular man on the council is the 
man who shows the ratepayers the cheapest way of 
carrying out the system, regardless of what it is going 
to do. It is very sad, but such is my experience. Take 
the case of Emsworth. ; 
battling with the Emsworth Council to do away with 
the discharge of crude sewage near his oyster beds, but 
nothing has been done’ to, remedy ‘this, and to-day his 
industry is Tuined. tf . Yo ogeyy, ge 
16106.’ (Mr. Power.) Are the oyster merchants usually 
large ratepayers in the districts in which their business 
is situated ?—Not very large. a 
16107. They are not rated on their holdings below high 


. 


A man for two years has been — 
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water mark /—They are nothing in comparison with the 
railway companies. 

16108.' (Chairman.) Then, coming to the question 
whether polluted oysters produce disease, you think 
“there 1s no doubt of it? You take it for granted ?—I 
should not like to seriously contend that they do not 
cause or produce disease, 


16109. Would you suggest that these beds should be 
regularly surveyed, probably by officers of this Com- 
mission /—I think it is highly desirable that they should 
be surveyed at least three or four times a year, because 
the conditions may alter and vary. 

16110. There would be ne difticulty in carrying that 
out, providing a Board were appointed. Turning now to 
“military barracks, are they a source of pollution to 
the coast? Naval ones we can imagine would be. Are 
they an active source of pollution? I should have 
thought that everything in the neighbourhood of a mili- 
tary establishment is pretty well looked after ?—I am 
given to understand that the new naval hospital at New 
Brompton intend running all their sewage into the Gil- 
lingham Urban District drains, but there is a large 
amount of crude sewage discharged into the Medway 
from the dockyard, etc., which ought to be stopped. 
Dockyards, ete., should be subject to the same condi- 
tions as District or Borough Councils. 

16111. Is there any effort made to purify it ?—No. 

16112. Ht is discharged direct into the tide-way, I 
suppose ?—Into the tide-way. 

16115. (Major-General Carey.) Does the sewage flow 
over oyster beds ?—There are oyster beds in the Med- 
way, but they are nearly all up creeks, and pos- 
sibly it does not affect them. I think the discharge of 
crude sewage into a confined river like the Medway, and 
especially where dockyards are concerned, where there 
area lot of ships and sometimes a great number of men, 
that the sanitary conditions ought to be looked into. 


16114. (Chairman.) Obviously ; but we have been 
speaking entirely of oysters. Do your remarks apply 
either to mussels or cockles? I presume they are not 
laid down, are they >—My remarks apply to all kinds of 
shell-fish, 


16115. Both for fishing purposes and eating purposes ? 
—For edible purposes. 

16116. But 1 suppose the same remarks would apply 
to them as to oysters ?—Certainly. 


16117. One often hears of cases of illness arising from 
having eaten mussels ?—No, I think you mean cockles. 


16118. They have always been boiled ?—I think so. 
With regard to Leigh cockle industry, that is at a stand- 
still at the present time, because of the pollution which 
has been found to exist there, and the Fishmongers’ 
Company, under their powers, have absolutely stopped 
any sale whatever in London. 


16119. Is it not the case that both mussels and cockles 
are gathered along the shore, wherever they may happen 
to be P—Yes, 


16120. It would be impossible to lay down any 
regulations to prevent the shores being polluted at any 
particular point ?>—There ought to be, and I hope soon 
will be, a law to prevent the pollution of shell fish lay- 
ings. It is the polluted ones that want dealing with at 
once. : 

16121. I understand you to say that most of the 
mussels and cockles are not laid down at all, but 
are simply gathered where: they exist?—They are 
gathered in certain districts and brought to a central 
place, where they may become polluted. 

“16122. So they are stored ?—They are stored for a 
time, - ; ; 

16123. For how jong; until they sell ?—Until. the 
market takes them; perhaps for a day, two days, four 
days, as the case might be. 

16124. And your contention is that they should be 
stored in places where there is no pollution 7—Exactly. 
16125. And they should also be inspected by efficient 
officers 7—Yes. 

16126. (Colonel Harding.) This question of final 
storage 1s most important, is it not, in the life of an 
oyster ?—It is most important with regard to the storage, 
second only to the layings. : 

16127. Storage takes. place in the package for the 
railway and in sending up to town, and really the main 
condition is not so much the beds where the:oysters.are 


aid down as the places in which they are stored imme- 
diately before their despatch. Is not that so!—Yes : 
that is so, and that is where the difficulty and the 
danger arises, and I should be glad if you will allow me 
to put a case. J think it would be desirable that if this 
Fishery Board was established powers should be ygranteu 
to them whereby all shell fish shall be under the in- 
spection of officers who can see, not only to the beds 
being pure, to the storage being pure, and so on, but 
that they should be kept in sanitary places and under 
proper conditions; 1 have known instances where 
oysters have been sent from a perfectly pure bed, but 
their surroundings ‘have been very unhealthy. It is 
not only the beds but all places where oysters are store: 
or kept for sale that I think should be under proper 
control and supervision. 

16128. (Chairman.) Would it not simplify the pro- 
blem very much if you were to legislate on the ground 
that the storage must take place in pure waters. You 
say it takes a comparatively short time for an oyster 
to throw off any disease germs. It has been suggested 
some three weeks. Would it not simplify the matter 
if it were enacted that all oysters should be stored in 
pure unpolluted water for a certain time, as is done with 
the Americans? Would that fact interfere with the 
beds? We have similar regulations in connection with 
a totally different subject. There are certain places 
where dynamite may be stored. You or I could not buy 
a quantity of dynamulte and keep it in the house. Ome- 
has to get a permit to store it. There is pretty much 
the same regulation with regard to spirits; we are not 
allowed to keep more than a certain quantity of spirits 
without certain restrictions. 
opinion, be a great improyement if it were enacted that 
no oyster could be silored unless stored in places known 
to be pure’?—I agree that all oysters sent to the market 
should be from pure beds. My company is, I think, 
a very good example of a good oyster-bed. An oyster 
is fished in proportion to its surrounding conditions. 
Supposing, for instance, my ground was polluted, and 
I have to remove the oysters to some pure bed, it does 
not follow that the oyster is going to be in anything like 
the same condition after being removed, because he 
might become there almost skin and water. That is a 


_ difficulty you have with reference to an oyster. 


16129. They fall off very quickly ?—They fall off very 
quickly—in their fish. We sometimes have that con- 
dition on our beds. We have one year in about every 
fourteen when we have practically very little fish 
indeed, so mueh so, that our takings drop more than 
half. How to account for it I cannot say, unless it is 
an absence of nutritious food. The oyster is as goou as 
ever he was but he is not well fished ; he is not plump, 
and although he is pure he is not in demand by the 
public. 


16130. You wish that the question should be taken 
up in connection with the consideration of the various 
sewage schemes ?—Certainly, on behalf of the oyster 
planters, who are unanimous. I am asked to urge that 
in the strongest possible way. 

- 16131. And, instead of prohibiting the passage of the 
sewage directly into the sea, you would suggest the 
shutting up of beds which are near the sewage works 
until such steps are taken as may make the sewage 
comparatively harmless?—Yes, I think the time has 
arrived when these scares. ought to be put an end to, 
and that the Government ought to step in any say, ‘We 
will close down every bed that is contaminated, and ne 
bed shall be allowed to re-open again until such time as 
the Fishery Board certifies that it is fit for carrying on 
oyster culture. 

16132. (Colonel Harding.) Your experience goes to 
show that if that policy were followed there would not 
be yery many oyster-beds interfered with?—I think 
there would be very few. It. is. the ‘few that’ are 
doing the injury. Now, take my case. We have got a 
pure bed and pure water thereon, certified by Dr. Klein, 
Is it not hard on’ us and all others who have a, fit, 
proper, and pure bed, to suffer from these scares for the 
sake of a few. We, the oyster merchants, say we do 
not care who the person affected is; whether it affects 
A, B, or C, we are all willing to come under this restric- 
sion, and wherever the Government find a bed which 18 
polluted, close it. and shut it up untilsuch time as al] 
possible sources of pollution are removed. 


16133. (Mr. Power.) Has it been alleged that your 
oysters have caused typhoid fever ?—No sinel» case has 
to:my knowledge ever been proven. 
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Captain 16134. You are not expecting that your beds would 
Anderson. be condemned on the survey at all, are you ?—Not at all. 
7 Jan. 1903, 10199. Nevertheless, though no disease has been 


traced to your oysters, your business has suffered 
through the scare?—It has. The public say, what 
guarantee have we got if we go to A or B’s shop that 
we are going to have a pure oyster? and, rather than 
run the risk, we will not touch them. All the very best 
clubs and shops are experiencing this one fact, that a 
great many have given up eating oysters solely on that 
account. A 

16136. Then there will be the additional advantage 
from a survey, that not only would those beds which are 
dangerous be closed, but there would be the guarantee 
of the other beds being safe beds for use ?—If the steps 
which I have suggested were taken there would be the 
guarantee to the public, who would say, “ Now we know 
very well that we can get an oyster which is pure, and, 
consequently, the oyster industry would be benefited, 
and the oyster would become, not a luxury, as it is at 
present, but a nutritious article of food, which it was 
intended to be. 

16137. (Major-General Carey.) Should that guarantee 
be given by the Fishery Board ?—Yes, I think so. They 
should have power given them to deal with it. The 
oyster merchants and the oyster planters are willing to 
come under those conditions to-day. We have had 
several meetings, and we have not had one that has 
said he is not willing to come under those restrictions. 


16137*. Would the condemnation of foreign oysters 
coming from an affected or contaminated source also be 
left to the Fishery Board P—I think so. I should leave 
everything to them, otherwise difficulties and muddle 
will be sure to arise. I think you ought to invest the 
Fishery Boad with supreme control from top to bottom. 


16138. (Colonel Harding.) Would it not be a very 
costly department, involving a very large number of 
trained inspectors ?—No, I think not. 


16139. Is the oyster fishery concentrated in certain 
districts round the coast, or is it spread generally round 
the coast ?—There are not very many of them, and are 
fairly well concentrated. Take, for instance, the native 
trade. That is all within the estuary of the Thames 
on the Kentish and Essex coasts. 


16140. What leads to the selection of one district 
rather than another in laying down oysters? Is it the 
quality of the food available for them, or the nature 
of the shore, or what is it?—There are several condi- 
tions which have to be taken into consideration. We 
find one bed that is well fitted and adapted for the pro- 
duction of oysters, we find another which is well adapted 
for fattening, and we find other beds about equally good 
for breeding and fattening. 


16141. It occurs to one that an oyster merchant might 

start his industry in some place quite remote from popu- 
lations and where there would be very little danger of 
pollution from any sewers, and that possibly in that 
way he might have an advantage over others in the old 
positions which had become untenable ?~—There are very 
few places suitable, I may say, I think, without fear of 
contradiction, that every place that is suitable for the 
cultivation of oysters is taken up to-day, and has been 
taken up many years ago. The late Frank Buckland 
knew about oysters, and the conclusion that he came to 
‘was that he could start an. oyster company about four 
miles from ours, off Herne Bay, and the result was a 
complete failure. 


16142. Was that due to the unsuitability of the spot 
selected ?—Yes, although it was so near to us. For 
Instance, our Royal Whitstable native, if we were to 
remove him half a mile east, west, north, or south of its 
Position we should not get anything like the same 
oyster, either in flavour or rotundity of shell. 


_ 16143. It is your opinion distinctly that the locality 
is of the greatest importance with reference to the 
oyster industry ?—The all-important thing is the posi- 
tion, and I should not know, if anybody asked me, 
where to go and commence a new place for the cultiva- 
tion of oysters. I should not like to risk a penny in any 
such undertaking. 


16144. Then is it not possible that an important 
company like that you are connected with—an ofd com. 
pany with a quarter of a million capital—should look 
after its own interests to some extont by preventing 
Sewage outfalls within an unreasonable or dangerous dis- 
tance ?—We are looking after ourselves, but we cannot 
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be responsible for the places which have caused the 
mischief and been the means of doing so much injury to 
the trade generally. 


16145. Important companies like yours are able‘to- 


protect themselves probably either by local: interest 
or otherwise ?—We have successfully protected ourselves 
against anything of the sort, but the case of Emsworth is 
one which clearly proves that legislation is necessary. 


16146. You suggest, as a final solution of this diffi- 
culty, that inspectors should be appointed to condemn 
polluted oyster-beds. There does not seem to be any 
necessity for action by way of compelling the sewage 
treatment in the case of populations living on the 
seashore, does there, if the cases are so rare as you 
suggested to us where oyster-beds are polluted by sew- 
age? And you also suggested to us that the case would 
be met if these were condemned ?—I would first close the 
polluted oyster beds, and then compel the sewage to be 
treated, 


16147. If that course were followed there would be 
no necessity to bring more pressure on the populations 
on the littoral to spend large sums on the purification 
of their sewage ?—I am glad you have raised that point, 
because I hope I am not misunderstood. I am here to 
say that it would be a good thing if all sewage was 
treated. I see, however, grave objections to this, but 
I do press this one point, that where a sewer is dis- 
charging crude sewage near an oyster bed and is liable 
to cause contamination, that it should be dealt with at 
once. 


16148. Or the oyster-bed should be closed ? 


(Major-General Carey.) That applies to Ireland as 
well as England ?—Yes, closed and the sewage treated. 


16149. There is an oyster industry in Ireland as well as 
in England P—Yes, 


16150. (Chairman.) You state that you are ready to 
explain why you would have no confidence in a county 
or borough council; therefore you propose to have a 
Fishery Department of the Board of Trade ?—Yes. 


16151. You think the local prejudice would be too 
great in the case of the borough council ?—Yes, in either. 


16152. I will take now the Bill of 1899, where it 
was proposed that the authority should be the county 
or the borough council ?—That was thoroughly threshed 
out by the trade, and the trade came to the conclusion 
that they could have no confidence in a body of that 
sort, which would be guided absolutely by their own 
medical officer. Besides, they are the very bodies that 
have been the means of bringing the sewage pollution to 
the oyster beds, and it is not likely they would condemn 
their own actions. 


16153. You think that an outside board, a board 


that had no connection with the place, would be much — 
more likely to be impartial?—The trade would have _ 
every confidence in the Local Government Board. There 


they feel they are getting away from all local influences, 
and are dealing with an impartial body. So long as the 
oyster planter can find that his case is going to be 
treated by an impartial body, he says we have every 
confidence in that body whoever they may be, 


16154. You make some provision, here also that the 


proprietors of a bed should have some say in the 


matter, I presume. It should not be done in a high- 
handed manner, without the whole case being heard ? 
—I had in my mind then the Bill of 1899; where, if a bed 
had been closed, the owner of the bed would have the 
opportunity of an appeal to the Local Government 


Board. I understand thatthe medical officer of health for 


the district goes to a certain bed and condemns it; the 
fiat goes forth that such-and-such a bed is condemned. 
Under these circumstances, what would be the use of my 
appealing to the Local Government Board, or whether I 
succeeded or not? The public have got it that my bed 
is condemned. I ought to be in a position, at the time 
when there is any doubt thrown upon my bed, to be able 
to appear upon the scene, to be able to put forth my 
reasons and not be condemned unheard. 

16155. Then you would have the proprietor sum- 
moned before this board to show reason, why his bed 
should not be closed >—Exactly. 

16156. I see that already the sale of oysters in 
London has been prohibited from a number of places? 
-—Since this present scare, yes. 

16157. Within the last few weeks?—Yes, that has 
been done, and that emphasises my >-int that what the 
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Fishmongers’ Company acting with the oyster merchants 
have been able to do tor London ought to be done for the 
rest of the country, 


16158. Are they compensated ?—Not at present. 


16159. What are to become of their oysters ?—In 
the case of Emsworth they are being removed to Hay- 
ling Island, but with regard to others I am not able 
to say. 


16160. So it would be possible to make use of those 
oysters from condemned beds. They could be moved, 
and in due time these oysters in a perfectly clean bed 
would become an article of food fit for consumption, 


16161. Has your Company done anything to prevent 
their being sold locally P—No, nothing. 

16162. The fact of their being prohibited in the 
London market does not necessarily prohibit them 
being sold in the provinces and in your own, town }— 
No; and that is the reason why I want this 
Fisherv Board. The Fishmongers’ Company will protect 
the public in London, but they, I believe, have no powers 
outside London. The action of the Fishmongers’ Com- 
pany practically means the closing of a bed, because 
we, as oyster merchants, say that we will not buy an 
oyster from a bed that is proved to be contaminated. 
When they know that, they know it is no use sending 
them to Billingsgate. It is practically the closing of 
the bed. 

16163. Has there not. been a large market over the 
rest of the country? Does it not mean they are sold 
elsewhere? If you prohibit the sale of such oysters 
in London, does not that mean that they get distri- 
buted over the rest of the country ?—I think not, be- 
cause it is well known that the oyster planters are not 
all residing in London. We had oyster merchants 
coming from all round the coast at our meeting at 
Fishmongers’ Hall, and they were unanimous in the 
decision we arrived at. 


16164. Who acquiesced in this decision >—We were all 
unanimous in this decision, We are not like we were a 
few years ago; then there were only a few that desired 
legislation, but now we have come to the conclusion that 
it is highly desirable. 

16165. I think Colonel Harding suggested that the 
inspection might be rather expensive. It occurred to 
me he would be right if you proposed that the in- 
spectors should visit all the places where oysters are 
for sale. Oysters must be sold in enormous numbers 
in shops on a small scale. Is it possible to inspect 
those places ?—I think 60. Why should not oyster shops 
be visited the same as grocers’ or any other shops # Why 
should not the oyster snops be worthy of as mucn 
ocnsideration as the grocers’? 


16166. A very large number of officials would surely 
be required if you are going to visit all the places 
' where oysters are sold on the retail scale ?—I think not. 
Take the City of London, for instance, I think that two 
inspectors would do the whole of the City of London. 


16167. Would you intrust the work to the local 
sanitary inspector ?—I think he ought to be an inspector 
who has special knowledge of shell fish. 

16168. (Colonel Harding.) I was going to ask, if I 
may, what would guide the inspector? What would 
lead him to doubt that the oyster was practically a 
sound and good one?—There are a good many things. 


16169. I mean that it is good in the sense of being 
free from polluted matter. An oyster might be a per- 
fectly healthy oyster, and at the same time convey 
pollution by pathogenic organisms. What is there to 
guide him in saying: “I suspect this oyster. I shall 
have it analysed” ?—The first consideration with a 
man who knows anything about oysters would be to 
look at the place in which the oyster is temporarily 
stored, the bed from which it came, and satisfy himself 
generally that it was pure. 

16170. His inspection then would not be any more 
guide to the pollution of oysters than as to the local 
condition of the shop ?—And the way in which they 
are stored. 

16171. That would be another important factor ?— 
Yes. 

16172. But the main question that we are considering 
is whether the pollution of oysters by sewage matter 
in beds should be in the hands of the local inspectors. 
You are speaking as to whether the Government should 
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overiook them at aili—No, I was assuming ina. tus 
oyster beds had been put under proper conditions. 

16173. For that you would have another set of in- 
spectors?—I do not want to multiply inspec.ors in- 
definitely, but, I take it, the Board, constituted as I 
1 propose, would have, say, half-a-dozen inspectors ; 
and, { take it, those inspectors would be able to do 
the whole of the oyster industry in regard to the closing 
of the insanitary beds and looking after the shops where 
they are stored. Customers of ours have complained : 
“Our oysters are not near so good as Mr. So-and- 
So; how do you account for it? The flavour is not 
near so good.” I have visited the place, and have 
ound the surroundings have been anything but right. 
simce those surroundings have been removed the 
cyster has been quite different. Again, there is the 
storage of oysters in shops. Take, for instance, the 
months of September and October, when the vegetable 
growth on the shell is becoming decomposed. Take 
such an oyster and put him in a tub amongst two or 
three hundred others, and I will not say myself, but 
you gentlemen ask your scientific advisers what the 
conditions of that oyster would be with that decom- 
posed matter going into it. I have seen such cendi- 
tions ; therefore, I say it is imperative, not only that 
the oyster beds should be looked after, but that you 
should trace him from the bed to the time when he is 
offered to the public. 


16174. (Chairman.) I suppose the difference is in the 
flavour ?—Yes, and the liability to become contami- 
nated. There is that liability. 


16175. Would you do the same with the cockles? 
Would you have them under inspection in the same 
way ?—I think so. I think all shell fish should be 
under inspection. 

16176. It appears t; me the barrows would be very 
difficult to inspect from which the costermongers sell 
their fish ?—I do not think they would give much diffi- 
culty. 

16177. You speak of the spratting industry having 
been destroyed by the action of the London County 
Council in putting their refuse on the Barrow Deeps ?— 
Yes, that ia so. 


16178. Is it not the fac: that their refuse is very 
much sought after by fish as food ?—Not to my know- 
ledge. It practically destroys the fishing ground wher- 
ever this refuse is deposited. It is a terrible state of 
affairs that the Lordon County Council should be 
allowed to discharge their rubbish and sludge into the 
Barrow Deeps, contaminating the water. Look at the 
hundreds of fishermen who used to be able to catch 
sprats there, and are unable to do so to-day. 


16179. Is that because of the water being rendered 
less transparent, do you think. Of course, most of the 
detritus that goes up there is London mud ?~—That dis- 
charges into the Barrow Deep. 

16180. Yes, sludge?—And various other matters. 


16181. All kinds of refuse, mostly mud ?—A1] kinds 
of refuse. 


16182. I am told there is no sign of any deposit on 
the sand there at the bottom. In taking soundings, for 
axample, they get up fine sand ?—~That is true, but it is 
a remarkable thing that what had hitherto been good 
fishing grounds have been destroyed through this refuse 
being dumped there. I quite acknowledge this is a very 
large question. I was first associated with it when 
they discharged it- at the Nore, and it was then that 
the fisheries committees were appointed under the Local 
Government Board Act, which gave us powers to deal 
with it. It was a compromise of evils when the Kent 
and Essex Sea Fisheries Committee sanctioned the 
London County Council depositing in the Barrow Deep. 
We thought it a very good step in taking it down from 
the Nore to Barrow Deeps ; but when we come to con- 
sider the whole of our fishery interests, and in the light 
of recent events, it is not a fair thing now, and the time 
has come, I think, when that ought to be stopped. 


16183. Is it perfectly certain that the fish have abso- 
lutely gone away from there? Is it perfectly certain 
that the deposition of this sludge has been the cause 
of the decay of the fishing industry ?—It is stow-boats 
especially are unable to fish there for the reason that 
one of the County Councils steamers discharges a 
thousand tons at a time, and there are, I believe, four 
steamers discharge every day. The result being that 
if their nets were down they (with the action of the 
tide) would soon be full of rubbish. 
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16id4. It is not so much that the fish are frightened 
away as the nets are filled with rubbish /—The 
rubbish gets into the nets. ‘Then there is another point 
which I think desirable of consideration, and that is 
whether the fish in these filthy surroundings are not 
liable to cause some disease to the public. 

16185. (Chairman.) Whitebait, for example ?—No, 
sprats. 

16186. (General Carey.) Are the cockles, which are 
brought for sale to London market, delivered in a raw 
state, or are they cooked before they come up to London ? 
—-They are priecipally cooked I believe, but I am not 
certain. 

16137. Before they come up ?—Yes. 

16188. But they are brought for sale just the same? 
—Certainly. 

16189. (Chrirman.) You do not think that cooking 
destroys the microbes ?—I should not like to say. 


16199. Are they lightly cooked, or do they reach boil- 
ing point ?—I cannot say; but I am quite certain of this 
that the Fishmongers Company would never have taken 
tha responsibility to stop the sale of these cockles 
unless they were convinced that they were unfit for 
public food, because, while their first duty is to the 
public, they have at the same time done their best in 
the interests of the trade; I must acknowledge that on 
oehali of the trade generally. 

16191. (Colonel Harding.) I should like to ask you 
as to the powers of the Fishmongers’ Company. We 
understand that they are limited to London ’—Yes. 

16192. Is it greater London or the City of London ?— 
I believe the City of London. 


16195. Not greater London. Then has the Fish- 
mongers’ Company the financial means of undertaking 
the necessary inspection of the oyster fisheries /--Vhey 
have no jurisdiction whatever, I believe, to deal with 
fisheries outside London. If anything is brought into 
the City of London which is unsatisfactory for human 
food, they can at once stop the sale of it, and con- 
demn it. 

14194. If that were published, if it were known yene- 
rally at the Fishmongers’ Company that a certain source 
of oysters was considered te be polluted, and that they 
had begun the necessary action in London, would not 
the effect be also to limit the sale of oysters elsewhere 
outside London ?’—I think, in conjunction with the 
oyster planters, they have done a great deal more than 
one might have expected since the scare. They have 
taken samples of oysters and water from different 
iayings, and submitted them for analysis, and wherever 
the report has been at all unfavourable no shell fish 
have been sold therefrom. 

16185. Although the Fishmongers’ Company has not 
the mecessary powers to enable them to go out of their 
jurisdiction to appoint inspectors, you think it is pos- 


sible by some voluntary arrangements amongst the 


oyster merchants to bring about an inspection by them ? 
—No, I do not, and I do not think they should be called 
upon to do this work either by themselves or in con- 
junction with the cyster merchants. 1 cannot possibly 
conceive that anything they might do would allay this 
scare which has taken such a deep hold on the public 
mind. : 

16196. You think it must necessarily be a single 
Government Department which must undertake tuis ! 
—That has been my impression right through. 


16197. On the point of compensation you said that ii 
an oyster bed was closed, or 1 gathered from what you 
said, that there ought to be in such a case compensa- 
tion +—I do. 


16198. Obviously for that particular oyster bed if the 
owner hia been grossly careless he would nit deserve 
compensation, but, on the other hand, if he had used 
reasonable care, and some sanitary authority had poured 
out sewage in his vicinity, and acted against his protest, 
he would seem to be deserving of some compensation if 
sume of his beds were closed down. Have you ever 
considered the question of whence that compensation 
sould come. Should it be frogt the local authority 7— 
T have not thought that out very deeply. — 


16199. Would it not be an advantage that it should 
come out oi the rates rather than taxes, because in 
that case if the local authority had to pay uf they do a 
damage it might make them. mcre careful in bringing 
about the damage ?—I must say I have not given much 
taouzht to it, but LT think this would only be a smali 
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matter, and I think there might very well be a grant 
specially set aside the same as the farmer had some time 
ago. 

16200. An Imperial grant ?—Yes. : 


16201. Does it occur to you that it might be possibl 
for the oyster industry itself to provide a fund of that 
kind #—I do not think the oyster industry should in 
any shape or form be called upon to do it. Why should 
it? I have a pure bed. I have suffered enough ; and 
would it not be terribly hard on me to have ta con- 
tribute to a man’whose oyster bed has been found con- 


taminated, and has been the means of causing this 


scare? The fault is not the man’s, but the parties 
who have contaminated the beds and the Local Gévern- 
menti Board have sanctioned many of these schemes. 
I, therefore, think it is a case for the Government. 

16202. It would facilitate the matter, and therefora 
would be for the general good of the trade?—I hays 
taken this view that it is a public question, and a 
very grave public question. We know how difficult it 
is to get money out of the Government at the present 
time ; but I should think that this small fund might 
easily be set aside for a purpose of this sort. I do not 
think every case would be one for compensation., but I 
think that the party whose bed is contaminated ought 
to prove satisfactorily to the Fishery Beoard that he is 
fairly entitled to it, and has done everything that a 
reasonable man can do, and if they satisfy them that 
sewage has been poured over it and caused this pollu- 
tion, then I think that should be a fair casee for com- 
pensation, but not otherwise. 


16203. You evidently think that the amount to be paid 
in righteous compensation would be very small ?—I do. 


16204. And finally just this. We are to gather from 


what you said that there is, on the part of the oyster 
trade, now a growing feeling that it 1s most important 


for them to protect the sources, and to guarantee the | 


safety of the oysters they sell?/—That is so, I repre- 
sent to-day the unanimous expression of opinion from 
the oyster planters round the kingdom, who are anxious 
that something should be done, and I have also to 
impress upon the Commission how desirable it is that 


this matter should be taken in hand at the eariiest pos- 


sible moment. 

16205. (Chairman.) I was going to ask you about that. 
You wish: the matter adjusted as speedily as possible, 
but what I had ‘in mind was that, if such a Commission 


or Board, as you recommend, were appoinited, the ap- . 


pointment of suitable members would take a long time. 
Is there any Board in existence which could be entrusted 
with such a matter ?—-I would suggest representatives 


from existing bodies, say two or three from the Local — 
(rovernment Board, two or three of the inspectors from . 


the Fisheries Department of the Board of Trade, and 
representatives from the Fishmongers’ Company. 


16206. Would it want legislation to constitute such a- 


Board. I think it would? 

16207. To get legisiation on such a subject involves 
delay. I presume it would be required to be brought in 
as a Government measure. 
it might require legislation. se ; 

16208. (Colonel Harding.) The Local Government 
Board would not have the necessary powers at present, 
and therefore they could not take tihe action which you 
suggest, unless they were strengthened by a Bill ?— 
There must be special powers, I believe. _ 

16209. (Chairman.) Is there any one of thece bodies 
that you have named that could be entrusted with these 
powers? It would obviously be much easier to delegate 


the work to a body or bodies already pessessing powers 
than to create a new body ?—Yes ; but I cannot possibly © 
conceive that the Local Government Board would be ~ 


willing to take such a burden, neither can I think that 


the Fishery Department, as it is now constituted, would. — 
We want to be scientific, and practical, and we also 
want those who have hitherto had some experience in ~ 


these matters. If we could get a Board of that sort, it 
would’ command universal. respect, and I think that 
their decisions would command that respect from all 
classes, and allay that public scare which is so rampant 
to-day. hero 
16210. I am afraid, as far as I can see, you are be- 
tween two stools; you wamt rapid action on account of 
the public scare, but you propose a scheme which would 
obviously take a long time to develop before it would 


~ come to bear any fruit?—What we say is, let us do it 
thoroughly, and if it takes six months we would rather 
viye the six months now than have these scares cropping 


I do not know ?—Possibly 


——TS ~~ | 
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up again. This is the position during the last five 
years, ever since that last scare we have been sitting, 
‘as it were, on a safety valve; and, just as our trade 
was at its highest this unfortunate scare has come 
again, and caused a profound distrust in oysters 
generally. 


16211. (General Carey.) Of course, any decision which 
might be arrived at, either by a Government Depart- 
ment or a Board as you suggest, for compelling local 
authorities to treat the sewage before putting an effluent 
into a tidal water, we will say, over an oyster bed, would 
take some time. Even if they had the very best inten- 
tions, it might be a matter of a year or more before 
they would be able to do it ?—~Yes, that is true, but it 
has got to be done before public confidence is restored. 
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16212. And in the meantime, of course, these oysters 
would still be ina prohibited class ?—I am glad you raise 
that point. I was in hopes that I had made it perfectly 
clear to the Commission. My point is this, that at the 
earliest possible moment a Fishery Board should be 
constituted on the lines I have suggested. All beds 
closed that are found to be contaminated, and no oysters 
allowed to be sold unless they come from pure beds. 
Once the public have this assurance from the highest 
authority that this is done, then, and not till then, will 
the oyster industry regain its normal condition. 

16213. (Chairman.) We think you want at the same 
time to have some guaranitee that foreign oysters are 
not being detivered to the English market without some 
sort of inspection ?—Quite so. 


Mr. Alderman Perrin, called ; and Examined. 


16214. (Chairman.) You are Mr. Charles Petrie, 
Alderman of the City of Liverpool, and late Mayor of 
the city ?—Yes. 


16215. Would you kindly give us some idea of the 
proportion between the relative amounts of foreign and 
native oysters?—Ii can give you particulars as to the 
importation of the American oysters, particularly 
as regards Liverpool, which is a very large centre 
for the importation of those oysters. Of these 
I suppose over 90 per cent. that come to this 
country are landed at Liverpool, and I have a 
statement, to which I beg to draw attention, of the 
oysters imported since 1889, showing the importation in 
barrels. I ought to say that the trade commenced about 
1875, and it went on increasing up till 1892, when an 
oyster scare came on, and since then the trade has not 
been so good as it was previously. But from 1898 to 
1900 it was better than some years previously, and then 
it came on again. This last year, particularly since 
before Christmas, it has been particularly bad. 


AMERICAN OysTERS imported since the year 1889. 
TE ee ee ee 











Season. Spero ie dia Reka sh 
| 

1889-1890 : 122,498 147,000,000 
1890-1891 op te 98,493 118,000,000 
1891-1892 109,235 131,000,000 
1892-1893 a ah? alae 68,912 83,000,000 
1893-1894 ct ea 75,348 90,000,000 
1894-1895 lal i Ln 70,067 84,000,000 
1895-1896 a ne 78,355 94,000,000 
1896-1897 pices 70,340 84,000,000 
1897-1898 re aes 64,249 67,000,000 
1898-1899 74,184 89,000,000 
1899-1900 hatch vie \- 75,590 91,000,000 
1900-1901 ay: Signin 67,174 81,000,000 
1901-1902 m2 60,859 73,000,000 
1902-January 22,1903 - 14,994, 18,000,000 
1,050,298 1,250,000,000 
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‘We estimate the value at 25s. per barrel ; of the above 60% 
are bedded, 40% sold ex ship. 


16216. The value of the oysters may be taken as 
£100,000, I think P—Yes, 


16217. Varying between £70,000 and £100,000 ?—Yes. 
That is, of course, the gross shipping value of them, 
and then I estimate that about 60 per cent. of those 
oysters are relaid in this country. Of course, there has 
to be about 25 per cent. added on to that ex ship—25 
per cent. to 50 per cent.—paying costs and freight, 
working them in beds, and getting them back again on 
te the market. 


6225. 


16218. Are they known as American oysters, or do 
they rank as English oysters?—They are all known as 
American oysters. There is a peculiarity about the 
American by which it is known, a black spot in the 


centre of the shell that can never be eliminated, so that, 


the oyster does not require to be branded. It is a 
natural brand on it, 


16219. Do you know where they are collected chiefly ? 


_—They are collected in America from Long Island Sound 


~ 


principally and Hast River. The two particular sorts 
that come in the largest quantities to England are the 
Blue Points (these come from Long Island Sound), and 
the other, called the East Rivers, is from Connecticut. 


16220. How are they packed ?—They are packed in 
barrels, ordinary barrels, something like a flour barrel, 
about 1,200 oysters on an average in each barrel, and 
they are packed very tight. They are thrown into the 
barrels, and then the barrel is put on a very solid founda- 
tion, a large stone, and well shaken up, and then the 
head is put into the barrel. The oysters are then very 
tight, so that they are not able to open their shells 
during the voyage. 


16221. There is no water in the barrel ?—No water in 
the barrel, no. I may say the oysters are prepared 
before being packed, and they are kept in running water, 
taken out of deep water, and put into rather shallow 
water, remaining days, some a week, before they are 
packed. 

16222. Fresh water ?—Yes ; that hardens them. They 
are in flat boats, and the water runs over the boat and 
hardens the oyster, and makes it better for travelling 
to the market, 


16225. Are they delivered straight to the market here, 
these which are sold? Many, you say, are laid down? 
—Yes; about 40 per cent. of them are consumed. 


16224, Straight away ?—Straight away, yes, 


16225. How long are the remainder Jaid down ?—They 
are only put down on the beds for consumption really 
during the close season—that is, in the summer months. 


16226. I suppose they keep good about fourteen or 
fifteen days out of water then ?—Yes. 

16227. On the voyage?—Sometimes more than that. 
They keep three weeks. 

16228. Without drying ?—Yes. 

vey Are there any cases of death amongst them ? 
—Yes. 

16250. Is not that deleterious ?—If an oyster is bad, 
really rotten, that does affect the others round it, 

16231. That does not often happen ?—If there is frosty 
weather, some of them get frosted and die on the way. 


16232, Has there been any case of disease from eating 
oysters, do you think, which have been contaminatea 
in that way ?—No ; I do not know of any. 


16235. You do not recollect any such cases?—No, I 
do not know of any. I may say that the United States 
Government are very particular, I believe, with regard 
to the inspection of the oyster grounds there, and this 
is a copy of the certificate I got a short time ago from 
the States Department of the Government. T might 
suggest that foreign oysters come from other countries, 
such as Holland and France, and if the English Govern- 
ment were to ask the respective Governments on the 
Continent to send a similar certificate, that might be of 
some use. 
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SOPIES OF UNITED STATES GOVERNMENT CER- 
TIFICATE OF OYSTER FISHERIES. 


Srarp or New York. 
Forest, Fish and Game Commission. 
B. Frank Woop, Supt. of Shellfisheries, 


No. 1, Madison Avenue, 
Niew York, 3rd January, 1903. 

“This will certify that the oysters known in the trade 
as ‘Blue Points’ are taken from beds located in Great 
South Bay, a great expanse of salt water lying alons 
the south shore of Long Island, in New York State, and, 
with its extensions known as Morishes Bay and Shinne- 
cock Bay, having a total length of about sixty mules. 
These bays are from two to six miles wide, and separated 
from the Atlantic Ocean by narrow strips of sand beach, 
through which are many inlets, allowing the ocean tides 
to regularly ebb and flow. The oyster beds are att an 
average distance of about two miles from shore. The 
south shore of Long Island is sparsely settled, and there 
is no possibility of sewage or other contamination. 

Dated, New York, January drd, 1905. 


(Signed) B. Frank Woop, | 
State Superintendent of Shellfisheries. ” 


Strate or New York. 
Forest, Fish and Game Commission. 


B. Frank Woop, Supt. of Shellfisheries, 


No. 1, Madison Avenue, 
New York, drd January, 1903. 

“This will certify that the oysters known in the trade 
as ‘Hast Rivers’ are taken from beds situated in Long 
Yeland Sound, an important arm of\ the sea extendimy 
for one hundred and twenty miles between the soutin 
coast of the State of Connecticut and Long Island, in 
the State of New York, its greatest width being about 
twenty miles, narrowing to dbout two miles at its 
western extremity, averaging about twelve miles wide. 
These beds are remote from any possible contamination 
by sewage or otherwise, many of them being at a depth 
of sixty feet under pure sea water. 


Dated, New York, January 3rd, 1908. 


(Signed) B. Frank Woon, 
State Superintendent of Shell fisheries.” 


16234. This appears to be a sort of officer who has 
been suggested ?—Yes ; they have a Commission there, 
a Fisheries Commission. 

16255. A permanent Commission?—A permanent 
Commission, yes; a department of the Government. 

16256. Are those American oysters, immediately after 
landing, laid down in the neighbourhood of Liver- 
pool?—Yes; they are laid down as shown by the fol- 
lowing table. (See Table A.) A good many go to the 
east coast, Cleethorpes, and we have beds at ¥'leet- 
wood, where we bed largely, and there are some in the 
Menai Straits in Wales, and also a good many go. to 
ireland, Howth, Clontarf, Malahide, and Carlingford. 
Those are the principal layings, I think, and there are 
more laid down at Brightlingsea. 


TABLE A, 


DYSTER “BEDS,” “LAYINGS,” AND “PONDS.” 


ENGLAND AND WALES. 

Hssex : 

Southend. 

Leigh. 

Rivers Crouch and Roach. 

The Bilackwater. 

The Colne. 

Hanford Water. 

Wivenhoe Storage Pits. 

Brightlingsea Creek. 


Suffolk ; 
The Orwell. 
The Deben. j 
Orford River. bf 
Buitley Creek, 


Norfolk : 
Blakeney. 
Wells. 
Burnham. 
Lynn. ‘ Fe 
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Lincolnshire, 
Cleethorpes. 
Grimsby. 


Northumberland : 
Budle Bay. 


Cumberland ; 
Skiniburness. 
Whitehaven = 


Lancashire : 
Fleetwood. wy jae 


Anglesey : 
Beaumaris. 
Menai Bridge. 


Carnarvon : 
Bangor. 


Pembrokeshire : 
River Dancleddan. ey He 
Milford Haven. ~ : ae 
Tenby. ae 


Glamorganshire : 
The Mumbles. 


Cornwall : 
Helford River. 
Falmouth, 
Truro. 
Fowey. 
Saltash. 


Falmouth : rat a de 
St. Mawes Creek (Porthouel River), 
St. Just. Oreak, ss one 5 iy oi 
Penrhyn River. 


Devonshire : 
Dartmouth, 
Brixham. 
Torquay. 
The Teign (Teignmouth). 
The Exe. 


Dorset : 
Wyke Regis. 
Poole. 


Hampshire and Isle of Wight: 
Beaulieu River. : 
Hamble River. 

Newtown River. 

Medina River. % 
Wootton Creek a 
Emsworth Creek. 

Hayling Island. 


Sussex : 
Bosham. 
Shoreham. 
Southivick. 


Kent : 
Whitstable. 
Faversham. 
The Swale. 
The Medway. 


Ham Ooze Oyster Layings. © 
Colemouth Oreek Layings. 
Sharfleet Creek Layings. 
Stangate Creek Layings. 


16237. Not many reach London ?—Not+so many. I 
should take it not more than 10 per cent. of the total 
quantity imported. 

16238. Then you say that Portuguese oysters come 
to Kent and Sussex, and are bedded there?—Yes ; 


there are a great many there, but since I made this — 


statement I have some figures which have been given 
to me—I do not know that they are very reliable. I 
give them such as they are. It is reckoned there are 
about 15,000,000 to 20,000,000 Portuguese oysters that 
come over now, and about 60 per cent. of those are 
relaid, if not more. 


16239. Is there such a thing as the importation 


of mussels and cockles, or.are they indigenous ?—Yes. 
Mussels come from Holland principally, 9 


16240. For edible purposes?—Yes. de oft 


16241. Are these delivered into the market straight? 
—Those are delivered into the market for consump- 





at 


tion. As regards the mussel industry around the 
coast, I may say that mussels picked up in strong sea 
water are not really fit for market purposes. They are 
not in a good condition. They are generally trans- 
planted during the summer, say April or May, and put 
into where there is more fresh water, in the estuaries 
and rivers. Then they are taken up in the autumn 
ail winter, and sent to the market, because the fresh 
water happens to make them in better condition. 


16242. And there is a liability, of course, that the 
fresh water is contaminated with sewage ?—Yes ; they 
rau exactly the same risk as oysters do. 

16243. (Colonel Harding.) What is the nature of the 
food they get from the fresh water?—It is a sort of 
plant, I think, or insects in the water. 

16244. It seems to be an essential for their fatten- 
ing process that they should be subjected to the action 
of the fresh water ?—Yes ;. there is more food that suits 
them,.in the fresh water than in the sea, I think. 


16245. (Chairman.) A good many oysters are brought 
to this country, as the Americans call it, “ canned ”—in 
tins ?—Yes ; there are a good many tinned oysters. 


16246. Do they not produce disease ?—I never heard 
of any; but, of course, they would. if the air got at 
them’; they are hermetically sealed. 

16247. Do the American restrictions in the paper 
you have given us entirely prevent such a thing as 
contaminated oysters in America, or are there any 
other causes ‘known for the contaminating of the 
oysters /—Yes, there was a case, which I daresay you 
have heard of, connected with Harvard College in 
America a few years ago.. There was a banquet given 
there,.and it was said some typhoid fever had sprung 
up amongst the guests at that banquet, and they attri- 
buted it to the eating of oysters; but I, do not think 
it was ever properly traced so as to show that it really 
was the oysters that gave them the disease. 


16248. There has not been an oyster scare in 
America, has there ?—No. 

16249. So that these restrictions have protected them 
a least so far?—I believe they are more particular with 
regard to oysters being contaminated at the sewage out- 
fall than we are in this country. 

16250. They have a larger littoral, of course ?—It is 
an enormous industry in America; but they send the 
whole of these train loads all the way from New York, 
Long Island and Newport, and some of those from the 
East River are sent right away to San Francisco. They 
open them and put them in cans with blocks of ice. 
I have seen train loads of them going out. 


16251. (Colonel Harding.) Oysters are much cheaper 
there, and are much more used as a popular food ?— 
Yes, they are very much cheaper. 

16252. (Chairman.) Is that because of the greater 
number, or why should it be so?—The climate seems 
to suit them better. They are more prolific. 


16255. In the paper that you kindly give in, you 
give some comments on the Oyster Bill of 1889?—1 
think they are very much the same as Captain 
Anderson stated. We were rather afraid of the local 
medical officer of health being the sole authority to 
report upon our oyster beds. Some of them are rather 
against the oysters altogether, and, of course, the local 
authority employing the medical officer of health is 
really one and the same thing. 


16254. Quite so. You prefer that some central board 
should undertake the matter ?—I would have every con- 
fidence in the Local Government Board. 


16255. Or such a committee as was suggested by 
- Captain Anderson ?—Or such a committee ; and I may 
say I appreciate the difficulty you point out with 
regard to that particular Commission, the horse would 
be starving while the grass was growing, so to speak, 
because, no doubt, it would take some little time to 
get this Commission together. We could possibly get 
some authority to take the matter up, so that we might 
prevent the recurrence of this scare at the present time, 
by the Local Government Board or some other depart- 
ment of the Government. 

16256. Is there any organisation in Liverpool which 
deals with such matters?—There is no organisation 
beyond the Municipal Corporation. Of course, they 
are under the Public Health Acts, and have all sorts 
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of powers of inspection. The medical officer of healt’: 
takes samples of all sorts of shell fish, and very fre- 
quently he has them analysed. 


16257. But nothing analogous to the Fishmongers 
Company ?—No, the Fishmongers’ Company have no 
control outside London. 

16258. But is there nothing, no body that can co- 
operate with the Fishmongers’ Company ?—No. 


16259. No organisation of that sort?—No we are not 
supposed to have rich guilds in the provinces. 


) 16260. You, of course, agree as regards the dangers 
of contaminated sewage?—Yes. I am afraid I think 
the fisheries industry of the country altogether is quite 
large enough an industry to have a separate depart- 
ment of the Government to look after it. I am very 


strongly of that opinion, the same as Captain 
Anderson. ' 


16261. I think we may take it for granted that it has 
been known that oysters have produced disease ?—Yes ; 
I am afraid we are not in a position to deny that. At 
the same time, I think the medical officers very often 
Say if a person is suffering from typhoid fever, “ Have 
you eaten any oysters in the last six months?” and 
they put it down to the oysters, from what reason I do 
not know. I do not think they can give any sufficient 
reason. 

16262. (Major-General Carey.) A polluted oyster 
may give rise to other diseases than typhoid fever 2— 
Quite so, and a rotten oyster, like a rotten mutton chop 
or anything else, will bring about a disease of a sort, 
but the only thing is, one knows when an oyster is bad 
when. he looks at it. 


16263. (Chairman.) Do you take it for granted that 
American oysters are likely:to be free from disease of 
any kind ?—I think they are free from disease on land- 
ing here. .Of course, a good: deal depends upon the 
treatment they receive on landing. 


16264. Before landing?—If we put them down’ on 
polluted beds, and they are there for six months, they 
can, contract disease. 


16265. But you take it they are not polluted when 
they arrive ?—Not polluted when they arrive. 


16266. Can the same be said about oysters from 
Portugal or France ?—I am afraid not, of my knowledge, 
I believe they are not so particular on the Continent 
with regard to sewage as they are im America. 

16267. These companies have no special organisa- 
tions to supervise their fisheries and oyster fishereis? 
—Not so far as contamination by sewage is concerned, 
I understand. 


16268. (Chairman.) Is there any distinction drawn 
between mussels, for example, which are used for cook- 
ing, and those which are not used for food; are they 
separately imported; do they reach different dealers? 
—Mussels that are imported are for bait. _They simply 
come to the fishing ports, such as Grimsby and 
Aberdeen, and they are a. small mussel; they are nota 
cultivated mussel. 


16269. They are not sold for food ?—No. 


16279. I notice you say in the draft of your evidence 
here that you have prepared and hand in a copy of 
a report from the State Superintendent of Shell 
Fisheries in the State of New York. Is it possible to 
get any précis of any regulations which the Americans 
have; is this the paper you are alluding to ?—Yes. 


16271. Is it possible to get any précis of the American 
regulations on the subject ; would that help us in any 
way ?—I think it would be quite possible. 

16272. Where could one apply to?—I could get it 
through the American Consul at Liverpool. 


16273. (Secretary.) You had better send it to the 
secretary of the Commission, send it to me here, per- 
haps /—~Yes, I could do that. 


16274. (Chairman.) One: would like to see what. sort 
of Bill they had in order to constitute such a Commis- 
sion, and what it consists of; that would help us?—- 
You would get particulars of the constitution of that 
Commission, I shall be very pleased to try and get a 
copy of it. 


16275. We have had evidence that the selection of 
representatives on boards already existing would be 
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better than the appointment of a new one; do you agree 
with Captain Anderson that it would be better to do the 
thing thoroughly, even if you have to wait for it ?—I 
hope we shall do it thoroughly this time, so that we 
shall not have to go over it again in four or five years’ 
time. 

16276. At the expense of a little delay }—At the ex- 
pense of a little delay. We are all practically unani- 
mous, and I feel it is necessary to have some legisla- 
tion on the matter, because without an Act of Parlia- 
ment there are always one or two of the men who would 
stand out. However agreeable most of us might be, 
the odd contrary man in the end can do as much 
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damage as we are doing good now; sol think it would 
be necessary to have legislation of some sort to compel 
a person to fall in line with the others. 


16277. And you also agree with Captain Anderson 


with regard to the control that should be exercised over 
foreign imports ?—Yes, I do. 


16278. You think that would be possible /—So far as. 


branding of oysters is concerned the packages are now 
all branded. The American oysters are legibly 
branded, and have the numbers on each barrel. That is 
not done in the case of oysters from the Continent. 


16279. It could be done ?—It could be done. 


Mr. J. Wrencu Towss, called; and Examined. 


16280. (Chairman.) Perhaps you would be kind 
enough to inform us as to the powers which the Fish- 
mongers’ Company possesses /—The Fishmongers’ Com- 
pany have in their possession various charters which 
ave been granted from the time of Edward I., but the 
charter under which they act is that of James I., under 
which we have power to supervise all fish arriving In 
London, Billingsgate in particular, and to see that 
such fish is fit for human food. We have various meters 
who have powers granted by deputation in Billingsgate 
Market to go to various other markets in Shadwell or 
sondon, or elsewhere, and the powers of the company 
are very drastic. Then, we have power, under the 
Act of 1892, with regard to salmon, and also there 1s 
power given us under the 1877 Act (Oyster, Crab, and 
Lobster), with regard to oysters. Just now, with 
regard to the scare, we have conceived it our 
duty to make inquiries generally into the con- 
sumption of oysters in the London market, and 
in order that we might see that they were fit for food, 
and came from unpolluted sources, we sent our meters 
to the various places, as mentioned by Captain Ander- 
son and Alderman Petrie. We then submitted the 
samples of these oysters to Professor Klein for analysis. 
He reported in most cases that they were polluted by 
sewage. That being so, we informed the various 
parties that we could not allow them to be sold in 
London. In consequence of our action we practically 
debarred them from being sold anywhere. Also in 
regard to cockles that came from Leigh, there our 
attention was called to various cases of illness, 
typhoid fever, by persons who had eaten  cockles 
last November, I think it was. We had several samples 
up from Leigh, and Dr. Klein analysed them, and 
found that they were very strongly polluted. It unfor- 
tunately went further, and then we said, “ These cockles 
must not be sold which have been taken from the lay- 
ings at Leigh ; but as we have reason to believe that if 
taken from their natural beds, the Blythe or Maplins, 
they would be pure, and if you would boil them imme- 
diately they come on shore and not relay them, we will 
allow them to be sold. In order to be perfectly sure of 
these cockles, that they were not polluted, I again sub- 
mitted samples to Professor Klein, with the result, un- 
fortunately, that he found they were polluted. Since 
we have had experiments as to boiling. After they have 
been in boiling water for 35 minutes the bacillus is 
killed, but, unfortunately, we cannot depend upon the 
hearsay of one man that they have actually been sub- 
jected to the boiling process, and I believe the general 
system is to place the cockles in a cauldron of boiling 
water, and there they are allowed to remain until the 
water is boiling again, but that does not show that they 
have been subjected to a boiling process during that 
time. In the experiments of Professor Klein some little 
while back it was shown that by putting the cockles into 
water at a temperature of 100° Centigrade it was imme- 
diately lowered to 60°, and, therefore, unless we can 
stand by and see that the cockles are absolutely boiled 
for over a minute the germ may not be killed, and if in 
that condition they are placed in the market and there 
should be any typhoid bacilli they would render the 
cockles absolutely unfit for food. 


16281. Would it be possible for the Fishmongers’ 
Company to get larger powefs through the exercise 
of the powers they have by agreement over the rest of 
Enzland ?—Well, that is rather a matter for Parliament. 


16282. Would it not be a matter for agreement if all 
the oyster growers consented to put themselv2s under 
the jurisdiction of the Fishmongers’ Company, and that 


could be done at once?—At the present time there is a 
voluntary agreement to adopt such measures as we 
advise, but, of course, at any moment any party may 
say, “ No, I do not agree to that,” and, of course, outside 
London we should be powerless. 


16285. Absolutely powerless ; but would not anyone 
who objected to your jurisdiction be self-condemned ? 
--Probably, absolutely. 


16284. It appears to me so. Instead of waiting for 
legislation, which is likely to be a long business, why 
not take the matter into your own hands by your volun- 
tary association /—What has been done now has beer. 
done to a great extent with the concurrence of the cyster 
merchants, but that would not answer for any very 
great length of time, I take it; you must have legis!a- 
tien 

16285. It would work until it is possible to get legis- 
iation, would it not ?—It is doing very well temporarily, 
but I do not know for how long. I do not know whether 
it ismecessary to mention any particular party or parties, 
but there are certain parties kicking now, and objecting 
to the ban that has been placed upon some of their 
vysters, and saying that if they choose to sell them, we 
cannot prevent it, except this: that we can take action 
by getting the local powers to take action, with our 
eencurrence, under the Public Health Acts. 


16286. That is cumbersome, of course /—Yes. 


16287. But it must be a long time before you can get 


Parliamentary powers /—No doubt, but surely it may be | 


taken that this would be a non-litigious matter and non- 
political. 

16288. But somewhat expensive?—Not if taken up 
by OY tid You mean to say the operation of the 
Acts 

16289. Yes?—Well, I do not know that it would be 
particularly, unless the beds were to be examined as 
thoroughly as they were on the part of Dr. Bulstrode 
and. Dr. Thresh in 1896. No doubt at that time it was 
expensive when all was told, but when you have such a 
large area to go over, and interests so great, it is a point 
that is worth consideration ; in proportion the expense 
would be very little. 

16290. But a permanent Board is always am expen- 
sive matter—to run a permanent Board ?—True, but I 
may go further than this. We have been speaking to- 
day generally of the oyster trade. There were resolu- 
tions passed by the National Sea Fisheries Protection 
Association at a conference held at Grimsby last year. 
I have also had a recommendation made by the Royal 
Salmon Commission that there should be a central body 
upon whose report the direction of the fisheries of the 
country depends.. Therefore, if you are to appoint a 
Fishery Board in the one case for oysters, that Board 
should have the power over these questions of salmon and 
sea fisheries. Of course you have got the nucleus at the 
Board of Trade, but at present we know they have very 
little authority, and to a very great extent their work, 
and so on, is in connection with harbours and marine 
subjects, and one moment perhaps the assistant secre- 
taries may be dealing with the sewage, or something to 
do with shipping, and so on, and at another time with 
salmon and sea fisheries, and oysters, or whatever it 
may be. 

16291. (Major-General Carey.) Would the company 
consider they have power to close oyster-beds if they 
found them contaminated ?—No, certainly not. 


16292. It must be referred to another Board alto- 
gether /—Yes. 


a 
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16295. A separate and independent Board ?—We have 
no power to close any bed. 


16294. The power could not be delegated to the com- 
pany ?—Power might be given ; but I think, as Captain 
Anderson said, if the bed were closed of an ancient 
fishery it would be only fair to give compensation. 

16295. I think they have power for the immediate 
closing of certain beds which were undoubtedly subject 
to sewage pollution?—Well, at the present moment 
the Emsworth beds are closed. 

16296. How are they closed ?—Simply, we informed 
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them the other day we would not allow their uysters te 
be sold in London. 


16297. You could not have forced them to close in 
any way ?—Not in any way; but if they say, “ We shall 
sell them, notwithstanding your decision,” we could not 
actually prevent that ; but I think we could if we were to 
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proceed against them; I think the magistrate would — 


give the decision in our favour. Still, that is a ques- 
tion which it is rather difficult to discuss at the present 
moment. That would be under the Public Health 
Acts. 
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LN DE X: 


ADENEY, W. E., p.sc., 4.x.0. (Analysis of his 


Evidence). 

Memorandum on the pollution of the est of the 
Liffey, 13222. is ‘date 

Rathmines and Pembroke sewage discharged into 
Crab Lake Basin, 13226. 

Currents examined to test path of sewage, 13227-37, 
13268-74. 

Crude sewage in appreciable quantity does not go to 
Clontarf, 13232, 13270. 

Floating matter gives water a bad appearance, 
13232, 13271-80. 

Sewage discharged at beginning of ebb tide carried 
right through mouth of harbour, 13238. 

Corporation works should not discharge at all states 
of tide, ib. 


Rathmines and) Pembroke sewage contains only 


light flocculent solids, 13239. 


Sewage not sufficiently screened; floating matter 


gets into estuary, 13240-1, 13251-2. 


“wSubsoil enormously polluted through Teakage, 


Ons 


13243, 13291. 

'Clear effluent run off at ebb tide best .method of 
sewage disposal, 13246. 

Sludge could safely be used for reclamation of land, 
13247. 

Innocuous character of sewage due to withdrawal 
of suspended matter, 13248. 

Objection to floating matter more sentimental than 
real, 135253. 


Bad smell due to sludge banks along Liffey and: 


Talka, 13255-8. 
Would be avoided if sewage carried to proposed out- 
fall, 13259. 
el not thought necessary for Dublin sewage, 
Doubiful about the efficacy of the osed precipi- 
tation, 13262. : ci saad 
Septic tank would give sufficiently good effluent for 
first four or five hours of ebb tide, 15264-7, 13282-5. 
Sewage discharged into bay would be so diluted as 
not to be objectionable, 13279. 
Condition of water favourable to growth of ulva, 
aa eeRO- 
mMmonia..compound chiefly encourages rowth, 
«13297. “4s ‘ sale 


13298-9. 


»No fear. of, extra growth with settled sewage system, 


AINLEY vy. KIRKHEATON LOCAL BOARD. 


Cited, Marshall, 12932. 


ALKALI, ETC. WORKS REGULATION ACT. 


Inspection under the Alkali Act, Fletcher, 12129-3. 

Inspectors first appointed in 1864, ib., 12124. 

Initiative was taken by landowners, ib., 12125-7. 

Inspectors are Government officers, ib., 12128. 

Formerly under Board of Trade, now under Local 
Government Board, ib. 


. Each officer inspects about 100 works, 2b., 12129-34, 
Inspectors useful to manufacturers, ib., 12135. 


Penalties for breach are very heavy, ib., 12137. 

Chief inspector prosecutes with sanction of Board, 
ib., 12138-44, 12179. ; 

Inspectors point out evils, sometimes suggesting a 
remedy, 12146-7. 

Act does not touch rivers pollution, ib., 12148-51. 

Two or three prosecutions every year, ib., 12174-6. 

No trouble with prescriptive rights, ib., 12177. 


‘Same inspector takes alkali and rivers pollution in 


Scotland, ib., 12182-91. 


_ Inspectors carefully avoid giving advice officially, 


4b., 12199, 12213. 


. Responsibility rests entirely. with manufacturer, 


‘tb., 12200-17. 
Inspection obviates claims for compensation, 7b., 
12219.20.. 7 
Has largely reduced pollution without seriously in- 

terfering with manufacture, 7b., 12221. 
Inspectors accumulate experience which becomes 
useful to the trade, 7b., 12222-9. 
Something, similar might be contemplated for 
sewage, Brotherton, 12667-9. 


ALKALI, ETC. WORKS REGULATION ACT— 


continued. 


Aikali inspectors should report upon. effluents, 
Howard, 12727. 

Alkali and factory inspectors are wise advisers, ib., 

~ 12747-9... ; 

Action of inspectors undoubtedly beneficial, Reid, 
12914. 


AMMONIA WORKS. 


Quantity, character, and treatment of effluent, 
Brotherton, 12660. 


ANDERSON, Caprarin (Analysis of nis Evidence). 


Shell-fish industries of very considerable extent, 
16022-30.' TV 

Capital of the Whitstable Oyster Fishery Company, 

_ £250,000, 16024. 

Capital value of the industry between £6,000,000 
and £8,000,000, 16031. 

Company employs 120; other companies employ a 
proportionate number, 16032-5. 

Considerable importation of shell-fish, 16036. 

French oysters imported for laying down, ’16036-7, 
16060-2. 

Sanitary condition of beds: totally disregarded up 
to the present, 16041. 

Twenty-one days in clean water sufficient to cleanse 
a polluted oyster, 16042. 

Foreign oysters should be so described on package, 
16045-51. i 
English planters now anxious that beds should be 
satisfactory, 16045-55, 16070, 16163-4, 16204-5. 
Public should be protected from polluted oysters, 

16060-70. . 
French and Dutch exercise very great care in pro- 
tecting oyster fisheries, but not as to sanitary con- 
dition, 16071. 
Special Fishery Board should be constituted, 16072- 
77 j 


Board should consist of experts and members of the 
Fishmongers’ Company, 16078-81, 16205. 

Should haveabsolute control, 16082, 16136-7. 

Sewage should be treated so as to remove danger to 
oyster beds, 16083-89, 16147. precy 

Beds in some cases could be removed, 16090-3. 

Oysters could be removed to clean beds, 16094-5, 
16159-60. 

Removed from contaminated bed at Emsworth, 
16095, 16159. 

Cannot conceive that an oyster would thrive on 
sewage, 16096-100. 

Sewage purification should be done by the authority 
in each district, 16101-2. 

Remedy at common law where sewage brought near 
oyster bed, 16103-5. 

Emsworth County Council considered removal of 
sewage outfall, 16105. 

Oyster merchants not large ratepayers, 16106-7. 

Beds should be surveyed three or four times a year, 
16109. ein 4 

Crude sewage discharged into the Medway, 16110-3. 

Remarks on oysters apply to mussels and cockles, 
16114-6. 

Cases of illness from eating mussels often heard of, 
16117. 

Fishmongers’ Company have stopped sale of Leigh 
cockles in London, 16118. 

Mussels and cockles should; be stored where there « 
no pollution, 16119-24. 


. Should be inspected by efficient officers, 16125-7. 


Storage most important with regard to mussels, 
16126. : 
Removal of oysters might lessen their value, 16128- 

30. 
Contaminated beds should be closed, 16131-2, 16146. 
Survey of beds should be a guarantee to the public, 
16135-6 2 
Not many places where oysters thrive, 16138-48. 
Outside Board more likely to be impartial than 
County or Borough Council, 16150-3. 
Decision of Board should be final, 16154-5. 
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BEAUMONT, HENRY (Analysis of his Evidence)— 


ANDERSON, Caprain (Analysis of his Evidence)— 
continued. 


contenued. 


Sale of oysters from certain places prohibited in 
London, 16156-7. 

Nothing to prevent their sale locally, 16161. 

Fishery Board required, because Fishmongers’ Com- 
pany have no powers outside London, 16162, 
16191-4. 

Oyster shops should be inspected, 16165-74. 

Board constituted as proposed, with six inspectors, 
should suffice, 16173. 

All shell-fish should be under an inspector, 16175. 

Spratting industry destroyed by London County 
Council putting refuse on Barrow Deeps, 
16177-85. 

Refuse destroys the fishing ground wherever doe- 
posited, 15178. 

Whitebait or sprats in filthy surroundings liable io 
cause disease, 16184-5. 

Cockles cooked before they come up to London, 
16186-8. 

Fishmongers’ Company would not have stopped sale 
if not unfit for food, 16190. 

‘Company could not undertake inspection, 16195. 

Must be done by a Government Department, 16196. 

Compensation should be paid where oyster bed 
closed, 16197-200. 

Legislation would be required to constitute Fishery 
Board, 16206-8. 

Board as proposed would command universal respect, 
16209. 

Committee might be elected to close beds under 
suspicion, 16212. 


Company closed Emsworth, Bosham, the Mumbles - 


and Southwick oyster beds, 1b. 
Foreign oysters should not be delivered without some 
sort of inspection, 16213. 


ANTHRAX. 


No case at tannery, Bruce, 10883-6, 10894. 

Mainly confined to China hides, Walker, 11328. 

Appeal in case of disputes, see under Trade Effluents 
— Appeal. 


ARNOLD, JOHN (Analysis of his Evidence). 


Salford sewage works, beds worked alternately two 
hours at Salford, 15536-8. 

No difficulty in making flow continuous, 15539. 

Twenty-eight and a-half minutes to pass through 
5ft. filter, 15542-9. 

Tank effluent goes direct into Ship Canal when 
filters not working, 15554-6, 15561, 15565. 

Only working half of plant; seheme not con- 
cluded yet, 15537. 

Will treat whole of sewage when plant complete, 
15559. 

Practically only treating half of it now, 15560. 

Pern oe outlet partly composed of tank effluent, 

5562. 

Will be got rid of when tank effluent ceases to be 

discharged into Canal, 15563-4. 


BACTERIA. 


Bacteriological methods of investigation, Smith, 
13586-6153. 

Report on bacteriological investigations at Belfast, 
ab., pp. 149-160. 

Distribution of B.. coli should be ascertained, Bul- 
strode, 15792-5, 15803. 

Examination of estuary water, ib., 15815-31. 


BEAUMONT, HENRY (Analysis of his Evidence). 


nes water filtered before use, 10494-503, 10568- | 


Riparian owner can compel return of water to 
stream, 10504. 

Some local authorities take trade effluent, others 
will not, 10505. 

Law should give right to connect with sewers, 
10506 ; after taking ouS/the solids, 10507. 

vee Ga would take out other impurities, 

ha not see how acids can be taken out, 10510. 
pail dae has to contribute largely to cost, 

Local authority should convert the acidity, 10512. 

Effluent is practically continuous, 10513-4. 


All manufacturers should be dealt with alike, 10615. 


No special safeguards necessary except keeping out — 


solids, 10516. 

Manufacturers quite willing to adopt reasonable 
means, 10517, 10562-4. 

7 Epeal to central tribunal very desirable, 10518, 

Supreme river authority as Department of Goveru- 
ment approved of, 10519-21. 

Existing manufactories should not be specially 
rated, 10522. 

New works on practically pure stream should pay 
for connexion to sewers, ib. 

Councils composed of men not largely interested 
in manufactories, 10523-5. 

Sewers large enough to admit trade effluents, 10524. 

Diversion of trade refuse would have very serious 
effect on some streams, 10527-8. 

Elland Council has made provision for trade 
effluents, 10531. 

Expecting to connect with sewer shortly, 10532, 
10563. 

Council’s conditions, removal of solids and heaviest 
part of the grease, 10533-47. 

Manufacturers should fulfil reasonable conditions, 
10546. 

Local au bieaata should receive effluents into sewers, 
10547. 

are deal with pollution better than manufacturer, 
10548. 

Not possible to lay down general rule, 10550-8. 

Suggested tribunal should decide whether reason- 
able or not, 10554-7. 

Seak tank takes out thickest part of grease, 10559- 
61 


'ANl the other manufacturers on the stream already : 


connected with sewers, 10564-6. ; 
Rates quite sufficient to entitle them to connection, 
10567. 
Water very much discoloured, 10568-72. 


BEELEY, THOMAS CARTER, g.v. (Analysis of his 


Evidence). 


Manufacturers’ liquid refuse admitted to sewers — 


at Hyde, 12231. 


Sludge containing fat from margarine works can- 


not be pressed, 12252-3. 

Admixture of trade refuse materially increases dif- 
ficulty of treating sewage, 12237. 

Difficulty arises from its condition, intermittent 
flow, and ingredients making products in the 
sewers, 12238. 

No regulations for admission of trade refuse, 12239. 


No necessity to construct special sewers for trade- 


refuse, 12240-4. 

Position and rights of manufacturers not clearly 
defined, 12245. 

Law should be more clearly defined, not altered, 
12246. 

Settling tanks, screens, and regular flow should 
be made compulsory, 12247. 

Such powers sought in a Bill now in preparation 
for Hyde, 12248-50. 

Manufacturers now have prescriptive rights, 12253. 

Should be compelled to comply with conditions 
or be disconnected, 12254. 

Manufacturers generally willing to put down tanks 
if Corporation would remove the refuse, 12255-6. 
No necessity for any tribunal other than local courts 

if law altered as suggested, 12258. 


Manufacturers should not pay special rate; trade 


must be encouraged, 12259. 

Where purification works provided manufacturers 
should be exempt from portion of sewage rate, 2b. 

Objections to trade refuse consist mainly in damage 
to pipes and noxious gases, 12260, 

Distinct improvement of stream if refuse went into 
public sewers, 12261. 


No riparian difficulty if effluent returned to stream, 


12262. 

Further powers required to deal with manufacturers 
who have acquired rights of connection with 
sewer, 12263-4. 

Would appeal to Rivers Board with confidence, 
12265-7. 

Unfair to charge manufacturers full rates if refuse 
not taken, 12268-71. 

Works that take out water usually spread along 
banks of stream, 12275-6. 
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BELFAST. 


Sewage went direct into the Lagan before 1887, 
Bretland, 13355-9. 

River was in a condition of nuisance, ib., 13360, 
13482. 

Marked improvement after introduction of inter- 
cepting sewers, 7b., 13361-4, 13373, 13482-7. 

Practicaily no sewage goes into Lagan now, ib., 
13566. 

Some. manufacturers’ refuse still in streams, 1b., 
13367. 

Corporation do not object to connection unless in 
exceptional cases, 7b., 13369-70. 

Complaints received in summer of seaweed on the 
foreshore, 7b., 13371, 13380-2. 

No direct nuisance from turning sewage into the 
Lough, 1b., 13374-7. 

Sewage got out on the ebb tide, 7b., 13378, 13488. 

Part may come back, but so diluted as to do ne 
harm, 7b., 15379! 

Growth of ulva fostered by the sewage, ib., 13383. 

If new system undertaken could discharge at all 
times of the tide, 2b., 13386. 

Storage tanks designed in 1887, too small now, 
4b., 13387-9. 

Open bacteria bed system recommended, ib., 13390- 
9, 15440-50. 

System is double contact beds to be used single 
when necessary, 7b., 13400-5. 

Sewage from the Harbour Estate still discharged 
into river, 2b., 13408-11. 

Distillery refuse discharged into sewers, 7b., 13412. 

Provision for new system inserted in Act of 1899, 
4b., 13415-9. 

Nuisance chiefly arose from the ulva, ib., 13420. 

System which does not stop its growth would not 
be perfectly satisfactory, 7b., 1427-39. 

Sewage and water consumption about 30 gallons 

___ per head, 7b., 13451-3. 

About 20,000 privies left; number reduced monthly, 
ib., 13455. 

Sediment occasionally taken out of reservoir, 1b., 
13456-69. 

Withdrawal of suspended matter might minimise 
growth of ulva, 2b., 13470-3. 

Harbour Estate should be connected with sewers, 
ab., 13474-8. 

Water taken for trade purposes dare not be dis- 
charged anywhere but into the river, 7b., 13479. 

Lisburn (10 miles up the river) should deal with 
its sewage, ib., 13489-97. 

Holywood and other places discharge upon the 
foreshore, ib., 13498-501 

Summary of evidence, ib., 13505-7. 

Ulva latissima in Belfast Lough, Letts, 13516*. 

Working of experimental bacteria beds, 7b. 

Figures for first and second contact, ib. 

Chemical and biological changes, 7b. 

Table showing amount of dissolved gases, ib. 

Figures showing nitrates and nitrites, ib. 

Chemical and biological explanations, ib. 

Conclusions and recommendations, 7b. 

Cost of reclaiming the land renders it impracti- 
cable, 2b., 13519. 

Free ammonia might be largely reduced, %ib., 
1BSLO** > . 

Corporation should experiment before finally adopt- 
ing any scheme, ib., 13535. 

Sludge easily disposed of, 7b., 13540. 

Must not be allowed into the waterway, ib., 13541, 
13548. 

Standard of efficient purification not determined, 
ab., 13567-80. 

Table 1. Analyses of sewage and effluents, ib., p. 142. 

Table 2. Nitrogen present as free and albuminoid 
ammonia, ib., p. 144. 

Table 3. Oxygen absorbed test, ib., p. 145. 

Table 4. Dissolved gases, ib., p. 146. 

Investigations concerning Belfast sewage, Smith, 
(15584. 

Summary of report, ib., 13585. 

Bacteriological methods adopted, 2b., 15586-6138. 

Report upon shell-fish in Belfast Lough, ib., 15614, 
15624-31, 15636-9. 

Typhoid caused by eating raw cockles, Scott, 15618- 
24. 


60 per cent. reduction of bacteria as result of the 
sewage treatment, Smith, 15640, 13647. 

Corporation should aim at 94 or 96 per cent. reduc- 
tion, ib., 13643-5. 
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BELFAST—continued. 


Coke beds have not worked well, Smith, 13646. 

Belfast suffers a good deal from enteric, ib., 13648- 
56. , 

Results of examination negative as to coli, ib., 
13649-50. 

Epidemic of typhoid connected with water supply, 
ab., 13658-69. 

Report on bacteriological investigations of the ex- 
perimental contact beds, ib., p. 149. 

Report on the bacteria found in shell-fish obtained 
from Belfast Lough, ib., p. 160. 

Sewage a great expense to Harbour Commissioners, 
Giles, 15676-85. 

50,000 to 40,000 tons dredged up from Victoria 
Channel, ib., 13676. 

Previous to opening of outfall no deposit in channel, 
ab., 13678. 

Suspended solids should be withdrawn, ib., 13680. 

Channel dredged every four or five years, 2b., 13685. 

Considerable leakage from outfall, ib., 13688. 

Corporation responsible for discharge of crude sew- 
age, ib., 1689-703. 

Débris of seaweed a great nuisance, ib., 13704. 

Dredging channel costs about £2,500, ib., 13705. 

Ulva seems to thrive better on sand than mud, ib., 
13707. 

Removal by carts would be too costly, ib., 13708-11. 

Not practicable, because of the large extent, ib., 
15712-14. 


BELL, J. CARTER, r.c.s., nrc. (Analysis cf his Evi- 


dence). 


Nature of crude sewage at Salford outfall, 15493-5. 

Reaction varies almost hourly, 15496. 

Sewage mixed with lime, 15498. 

After screening sewage passed through tanks, 15500. 

Lime and copperas are added, 15501. 

Average composition of tank effluent, 15502-13. 

Total dissolved matters in crude sewage, 15505*. 

Roughing filter takes out 75 per cent. of sus- 
pended matter, 15509. 

Final filtrate neutral and perfectly clear, 15510-3. 

Incubation test shows no putrefaction, 15514-6. 

8ft. filter gives the best results, 15518-21. 

5ft. an improvement on 3ft. 6in., 15522. 

3ft. 6in. filter inadequate, 15522-3. 

More aeration with 8ft. filter, 15526. 

Comparative report upon the two experimental 
filters, viz., the 5ft. and the 8ft., 15529. 

5ft. result just within Mersey and Irwell Board 
provisional standard, 15530-3. 


BIOLOGICAL FILTRATION. 


Trade refuse would interfere with working of bed, 
Simpson, 11643. 

Trade effluent has not injured bacteria beds, Hop- 
kinson, 11972-83. 

Experimental beds at Birmingham, Powell, 12074. 

Trade refuse does not interfere with beds, Platt, 
12403-7. 

Analysis of results of treatment, ib., 12413. 

Acidity does not appear to interfere with bed, John- 
son, 12613-8. 

Bacterial process plus land suggested for sewage 
disposal, Marshall, 12954. 

Open bacteria bed system recommended, Bretland, 
13590-9, 13440-50. 

Working of experimental bacteria beds, Letts, 13516. 

60 per cent. reduction as result of sewage treat- 
ment, Smith, 13640, 13647. 

Instances known of 94 or 96 per cent. reduction, <b., 
13643. 

Bacteria beds at Sheffield, Wike, 14650 et seq.; 
Haworth, 14780 et seq. 

Description of the contact beds at Leeds, Harrison, 
14899 ef seq. 

Action more vigorous in warm weather, ib., 14915. 

Description of the contact beds at Burnley, Pickles, 
15274 et seq. 

Description of the aerating beds at Salford, Corbett, 
15431-91 ; Bell, 15509-33 ; Arnold, 15536-64. 

Description of contact beds at Oldham, Wilkinson, 
15604 ef seq. 


BIRMINGHAM. 


Experimental bacteria beds, Powell, 12074. 
Population is 811,000, Watson, 14482-4. 
Normal dry weather flow 25,000,000, ib., 14485-6. 
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BIRMINGHA M—continued. BOLTON —continued. 


Sewage formerly treated by lime precipitation, 
Watson, 14487-8. s 
Process abandoned and septic tanks used, %., 

14489-91. 

Total capacity about one-third flow, 1b., 14492. 

Roughing or grit tanks worked independently, 1b., 
14493-8. : 

Stay in septic tank about eight hours, 7b., 14499. 
Stay in conduit about six hours: septic action con- 
tinued, ib., 14500-3, 14552-5. eae , 
Scum and gas got with septic conditions, 1b., 

14504-5. 

Tanks not emptied during 2 to 3} years, 1b., 14506-8, 
14526. 

Suspended solids in effluent, 1b., 14510-29. 

Practically no sludge in tanks now, 1b., 14530. 

Bulk of suspended solids removed in roughing tanks, 
ib., 14531. 

Sludge about 400 tons a day, ib., 14533. 

About half the quantity formerly produced by 
chemical precipitation, ib., 14534. 

Sludge put on land, ib., 1455-6. , 

Some putrefaction, but no appreciable nuisance, 1b., 
14537-9. 

Considerable advantage found in abandonment of 
chemical precipitation, 7b., 14540. 

Effluent still contains suspended solids, ib., 14542-3. 
Not more difficult to deal with than, after chemical 
precipitation, tb., 14552-6. : 5 
Septic action in conduit gets rid of sludge, w., 

14552-5. 

Trade effluent taken into sewer, 1b., 14557-9. 

Chiefly from metal works, and acid, ib., 14560-1. 

Works discharge acid into sewers ‘by small pipe with 
regular flow, 7b., 14563. 

Effluent from septic tank treated on land, 1b., 
14568-78. 

No crops raised until land becomes sick, 7b., 14576. 

Land insufficient; increase of population requires 
addition of an acre per week, 71b., 14579. 

Percolating beds in project, 7b., 14580-4, 14630. 

Somewhat akin to Salford method, 7b., 14584. 

Sewage from 460 persons or 15,000 gallons put on one 
acre, 1b., 14585-7. 

Not safe to go beyond 300 persons or 10,000 gallons, 
ib., 14588-91. 

Land close stiff clay, marl, gravel, etc., 7b., 14592. 

Ninety per cent. purification from septic processes 
and land, ib., 14593-9. 

Sewage fungus in drains absolutely harmless, ib., 
14594-7. 

Analysis of sewage effluents at Saltley, ib., p. 208. 

Analysis of principal farm effluent, 7b., p. 209. 

Analysis of effluents after cessation of lime treat- 
ment, ib., p. 209. 

Albuminoid ammonia and oxygen absorbed aver- 
ages, -1b., 14601-6. 

One of the filtrates would not come within pro- 
visional standard of Mersey and Irwell Board, 
ib., 14607-8. 

Better results when less put on land, ib., 14609. 

Effluent from filter goes into stream direct, %b., 
14616-22. : 

Nett cost of works, £75,067; equal to 1s. 9d. per 
head, or 5d. in the £, ib., 14626-9. 

Barker’s Mill 3-armed distributor used, ib., 14632. 

Three hundred to 500 people employed on the 
works, ib., 14635. 


BLEACH WORKS. 


Pollution. consists of size, Stanning, 11453. 

Treated with alumino-ferric and settled, ib., 11458. 

Results only fair, 1b., 11459. 

No chlorine sent into sewer, ib., 11491-2. 

Experiments in purifying being carried on, ib., 
11520-41. 

Kffluent not yet fit to turn into stream, ib-, 11542. 

Cannot get rid of the soda in solution, ib., 11544-8, 
11552. ; 

Unsatisfactory results at Crompton due to bleach 
works effluent, Mills, 11580-8. 


BOLTON. if 


Trade effluent treated at Corporation works, Walker, 
11330-5. 
Effluent pronounced unsatisfactory by the Rivers 
Board, ib., 11336-45. 
Composite effluent goes into one sewer, ib., 11423-6. 
aeianee 4d. in the £ on sewage lately, ib., 
4. 


Manufacturers’ refuse admitted into sewers, Mor- 
gan, 12424. ' 

Abcut one-half of volume is trade refuse, ib., 12425, 
12465. , 

Contains a large quantity of solid matter, ib., 
12430-1. 

But not a large quantity of grease, ib., 12432. 

System is chemical precipitation and land, ib., 
12438-41. 

Only 130 acres available: are not sufficient, ib., 
12442-3, 

A considerable number of connections are of long 
standing, ib., 12446. 

New connections made on condition that works 
are laid down, ib. 


BRADFORD. 


Has powers to compensate for works put dowu, 
fiopkinson, L196. 

Also to put down special trade sewers, ib., 11961. 

Manutacturers’ refuse admitted into sewers, J ohn- 
son, 12509. 

Liquid refuse is about one-half of volume, iv.,. 
12509. 

Discharge is irregular—intermittent, ib., 12511. 

Chief ditticulty is trom wool-washing, ib., 12520-4. 

Very good tank eftiuent from sulphuric acid, ib., 
12557-8. 

Sewage is mixed with trade refuse, ib., 12539-42. 

A company extracts the grease, ib., 14543-5b. 

Sulphuric acid is used, being cheap, ib., 12557-8. 

Hivers Board not quite satisfied, 1b., 12559-o0. 

Effluent not sufliciently acid to prejudice treatment, 
ab., 12562-71. : 

Great deal of grease eliminated before treatment, 
1b., 12572-4. 

Whole normal flow will soon be treated with sul- 
phuric acid, ib., 12604-10. 

Htitiuent is exceedingly acid, ib., 12611-2. 

Nitrates very low atter use of sulphuric acid, ib., 
12620-6. 

Sewage treated in open precipitation tanks, ib., 
12627. 

Object of sulphuric acid is to get grease into the 
sludge, «b., 12630-1. 

Difficulty anticipated in neutralising effluent, ib., 
12641-5. 

Condition of beck is exceedingly bad, ib., 12652-6. 

Sulphuric acid produces a first purification of 50 
per cent., 1b., 12657. 

Health tables, Marshall, 12939. 

Prescriptive rights can be bought out under the Act 
of 1897, Wilson, 14119-21. 

Act has remained a dead letter, ib., 14122-8. 
Dyers’ Association Works use over 200,000,000 
gallons of water per year, Whitaker, 14203-10. 
Shecking condition of river due to trade effluents, 

vb., 14211-7, 14246. 

Authorities recognise right to accept trade effluent, 
ib., 14224, 

About half the works connected with sewers, 1b., 
14235-5. 

Settling tanks for heavy solids but no precipitation 
required before connection, 2b., 14256-8, 14255, 
14505-11. 

No room for tanks for suspended solids, ib., 14239. 

No storage room for regular discharge, 1b., 14240-5. 

Sewage treated by acid, Garfield, 15094. 

About 12,000,000 gallons daily, 2b., 15095. 

Ten cubic yards of detritus given away daily, 2b., 
15096-7. 

Fluid passed through screens, 7b., 15098-101. 

130 to 200 tons of brown oil of vitriol used per week, 
ib., 15103. 

Tanks work separately or in series, 7b., 15105. 

Precipitation takes place fairly rapidly, 7b. _ 

95 per cent. of suspended matter removed, 1b. 

Time of passage about three hours, 7b., 15106. 

Character and composition of effluent, b., 15107-8. 

400 tons of wet sludge per week, ib., 15119. 

Deposited on land round the works, 7b., 15124-7. 

Pressed cake worth 2s. 6d. per ton as fuel, 2., 
15125-33. 

Grease extracted worth £8 or £9 a ton, 10., 15154-8. 

Experiments with tank effluent, 15139-57, 15174-86. 

Filter did not choke so much as with alkaline 
effluent, 7b., 15150-4, 15196-7. 

Results from new filter, ib., 15155-64. 

Samples taken every 24 hours, ib., 15169-73, 15187: 
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BRADFORD —continued. BREWERY WASTE—continued. 


Grease extraction about 10 grains out of 15, Gar- 
field, 15174-7. 

New filter satisfies Mersey and Irwell Board, 1b., 
15183. . 

Application to Parliament for land under considera- 
tion, 7b., 15188-91. 

Experiments going on for three years, 7b., 15192-5. 

Grease extraction gives distinctly acid effluent, ib., 
15193. . . 

Corporation gaining information on treatment of 
an acid effluent, ib., 15194. 

Experiments will be continued, ib., 15195-200. 


BRETLAND, J. C. (Analysis of his Evidence). 


Belfast sewage went direct into the Lagan before 
1887, 153550-9. 

River was in a condition of nuisance, 13360, 13482. 

Marked improvement after introduction of inter- 
cepting sewers, 1361-4, 13373, 15483-7. 

Practically no sewage gues into Lagan now, 13366 

Some manufacturers’ refuse still in the streams, 
15567 

Corporation do not object to connection with sewers 
unless in exceptional cases, 13369-70. 

Complaints received in summer of seaweed on the 
foreshore, 13371, 13380-2. ; 

No direct nuisance from turning sewage into the 
Lough, 13374-7. 

Sewage got out on the ebb tide, 13378, 13488. 

Part may come back but so diluted as to do no 
harm, 13379. 

Growth of ulva is fostered by the sewage, 15383. 

Outfall carried out as far as possible, 13384-6. 

If new system undertaken could discharge at all 
times of the tide, 13386. 

Storage tanks designed in 1887 too small now, 
13387-9. 

Open bacteria bed system recommended, 13390-9, 
13440-50. 

System is double contact beds to be used single 
when necessary, 13400-5. 

Sewage from the Harbour Estate still discharged 
into river, 13408-11. 

Distillery refuse discharged into sewers, 13412. 

Provision for new sewage system inserted in Act of 
1899 under pressure, 13415-8. 

Corporation being anxious to remove cause of com- 
plaint consented to clause, 13419. 

Nuisance chiefly arose from the ulva, 13420. 


System which does not stop its growth would not. 


be perfectly satisfactory, 13427-39. 

Sewage and water consumption about 30 gallons 
per head, 13451-3. 

About 20,000 privies left ; number reduced monthly, 
13455. ~ 

Sediment occasionally taken out of reservoir, 13456- 
69. 

Withdrawal of suspended matter might minimise 
growth of ulva, 13470-3. 
Harbour Estate should be connected with sewers, 
13474-8. k 
Water taken for trade purposes dare not be dis- 
charged anywhere but into river, 14479. 

Lisburn, which is 10 miles up the river, should deal 
with its sewage, 13489-97. 

Holywood and other places discharge upon the fore- 
shore, 13498-501. 


Offensive smell from seaweed at Southampton, 


13502. 
Summary of evidence, 13505-7. 


BREWERY WASTE. 


Breweries do not contribute much exceptional 
matter, Cameron, 13084. poy 

No difference between brewery and distillery 

_ sewage, ib., 15087-92. = 

Sewage discharged from Messrs. Guinness’s brewery, 
Watson, 13505-53. ie l 

Brewers should have facilities for getting rid of 
waste, Philips, 15849, 15865. 

Refuse mainly warm water, 1b., 15850-5. 

Can be kept below 110° F., ib., 15853. ] 

Suspended solids quite easy to keep back, ab., 15854. 

Effluent not detrimental to sewage treatment, 1b., 
15856-9. ’ 

No acids in effluent, 7b., 15857. : 

ape are have refused to take effluents, ib., 


15860-1. eg 
Bye-laws not necessary for brewerles, ab., 15866. 


6225, - 


Bheweries should pay for extra expense, Philips, 
15868, 15886-8. 

Solid yeast should be kept out of effluent, ib., 15890. 

Refuse has manurial value, ib., 15892. 


BRIGHOUSE. 


Sewage rate about 3s. in the £, Davis, 12869-70. 


BROTHERTON, E. A., m.p. (Analysis of his Evidence). 


Quantity, character, and treatment of effluent from 
ammonia works at Leeds and Wakefield, 12660. 
Manufacturers’ effluent should not be admitted to 
sewer if detrimental, 12662. 

Admission of trade refuse interferes with treatment, 

_ 12663. 

Manufacturers should treat effluents themselves, 
12664. 

Time should be given and their exact position taken 
into account, 12665-6, 12691. 


‘Something similar to the Alkali Act might be con- 


templated with regard to sewage, 12667-9. 

Creation of a central authority strongly recom- 
mended, 12671. 

Manufacturer should bear his fair share of extra cost 
entailed by his effluent, 12673. 

Some effluents so detrimental that it would be im- 
possible to admit them, 12674. 

In such cases trade should be stopped, 12675-9. 

Difficulties with wool scouring not insurmountable, 
12680. 

Cost would not interfere with profit if reasonable 
time allowed, 12681. 

Local authorities not found unreasonable, 12682. 

Manufacturer may reasonably be called upon to 
regulate flow, 12683-5. 

Should discharge effluent so that it can be reason- 
ably treated, 12686. 

Water from stream has to be discharged back, 
12687. . 

Reasonable that conditions should be complied with 
before effluent taken, 12689, 12697-700. 

Should only be called upon to use the best practical 
means, say for the first two years, 12690. — 

Manufacturer may be called upon to alter chemical 
composition of effluent, 12692-5. 

Conditions of admission should be approved by 
central authority, 12700-1. 

Manufacturer should not be able to compel local 
authority to take effluent unless they were willing 
to take it, 12701. 


BRUCE, JAMES (Analysis of his Evidence), 


Water has to be returned to stream, 10809-10. 

Tanners’ effluent treated before sent into sewers, 
10813. 

Solids taken out and flow regulated, 10814, 10829-35. 

No trouble with sanitary authorities, 10817. 

Water treated in settling and earth tanks before 
returning to stream, 10820-5, 10865-71. 

No difficulty with local authorities in Leeds, 10826-8, 
10843-9. 

Satisfied with the existing law, 10827. 

Storage tanks and inspection chamber introduced at 
desire of Corporation, 10834-6. 

Manufacturers far more amenable to reason than 
they were, 10837-8. 

There should certainly be a tribunal of appeal other 
than law courts, 10839. ; 

Rivers Board a very sensible tribunal, 10840-1. 

Manufacturers should pay extra where no treatment 
carried on, 10842. 

Local authorities did not know their own minds until 
recently, 10846-9. 

Effluent must be reasonably clean and flow regular, 
10850-5. 

Effluent periodically inspected at Leeds, 10852-3. 

Impossible to fix a standard for every effluent, 10854. 

Proceedings threatened if water taken from stream 
and not returned, 10856-8. 

Rights of navigation and riparian owners affected, 
10858-64. 

Effluent very free from solids, but discoloured, 
10865-70. 

Still far from fit to turn into a stream, 10871. 

Whole of effluent passes through filter beds, 10872-3. 

Tanks and beds cost £560 and labour £150 a year, 
10874. 

Cost not ruinous to the trarle, 10877-82. 
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BRUCE, JAMES (A:alysis of his Evidence)—contd. 


No cases of anthrax at the tannery, 10883-6, 10894. 

Very little spent tan in effluent, 10887-90. 

Filters silt up oftener when old, 10888. 

Sludge given to farmers, 10891-5. 

Cost of purification might easily become unreason- 
able, 10896. ! 

Turning effluent into sewers does away with a great 
deal of the difficulty, 10897. 

Effluent kept as small in volume as possible, 10898- 
900. 


BULSTRODE, H. T., m.a., m.v. (Analysis of his 


Evidence). 

Relations between shell-fish and disease, p. 244. 

Oysters, ib. 

Foreign oysters, 7b. 

Rough estimate of total number, 15695. 

Rough estimiate of oysters imported in 1896, ib. 

Monthly imports of American oysters, ib. 

Exportation of oysters from France to England, id. 

Mussels, 15696-7. 

Cockles, 15697. 

Food of oysters, 15698. 

Chief distributing centres of American oysters, 
15699-702. 

Fishmongers’ Company should be asked as to oyster 
industry, 15704, 15724-5. 

Proposed measures should be discussed with repre- 
sentatives of each fishery district and Sea Fishery 
Committees, 15706-8, 15726-36. 

Nature of the illness caused by shell-fish, 15708-17. 

The Government Oyster Bill, 15717, 15737-44. 

No shell-fish should be laid down near sewage out- 
fall, 15719-21. 

Removal of existing layings depends upon relative 
magnitude of industry, 15722. 

Layings improved in certain places since 1896, 
15745-54. 

Enteric fever in Southend due to cockles, 15747, 
15759. 

Certain medical officers of health should be 
examined, 15760-99. 

Glasgow case against oysters not conclusively estab- 
lished, 15770. 

Pollution of shell-fish by sewage effluent may be 
accepted as fact, 15772-95. 

Distribution of bacillus coli should be ascertained, 
15792-5, 15803. 

Dutch oysters under Government control, 15796. 

Bacillus coli found in oyster assumed to be proof of 
sewage contamination, 15801-11. 

Suggested examination of the layings at high and 
low water, 15814. 

Bacteriological examination of estuary water, 
15815-31. 

No visible disease in oysters laid near sewage out- 
fall, 15832-3. 

Chief danger is in connection with oysters, 15834. 

Cockles and mussels not sufficiently cooked, 15835-9. 

‘Oyster merchants eager for legislation since recent 
outbreaks of enteric fever, 15840, note. 

Notes on shell-fish in Ireland and Scotland, p. 253. 


BURNLEY. 


Population 97,044, Pickles, 15203. 

Two watersheds worked on same system, 7b., 15204-7. 

History of the installation at Duckpits, ib., 15208- 
44. 

Present system 12 septic tanks of 1,275,000 gallons 
total capacity, 2b., 15245, 

Screened sewage neutralised by lime, ib. 

Sewage is sometimes acid, ib., 15246, 15266. 

Rate of flow about eight hours, ib., 15247. 

Proposed to double tank capacity, ib., 15248. 

Dry weather flow of 2,000,000 gallons, ib., 15249, 
15320. 

Domestic sewage almost entirely water-closet, ib., 
15250-2. 

Very little manufacturing effluent, ab., 15252-4. 

General composition of the sewage, 7b., 15263-7. 

Separate system for storm water, ib., 15267, 15312-3. 

About five or six dilutions in severe storm, ib., 
15269. 

Storm overflows in different parts of town, ib., 
15271-2. 

Constitution of tank effluent, ib., 15273. 

Method of working contact beds with septic tank 
effluent, 7b., 15274-81. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


BURNLEY -—continued. 


Beds in work for three to five years, Pickles, 
15282-6. 

Capacity equal to 29 gallons per square yard, ib., 
15287. : 

6°44 acres first contact beds, 4:01 second, 2b., 15288- 
95. 

Capacity diminished about two-thirds in two years, 
ib., 15296. r inh 

Capacity of 29 gallons can be maintained, 2b. , 15297- 
309, 15326-37. 

Proposed to increase beds to 20 acres, 2b., 15310-1. 

Increase will treat whole sewage, 7b., 15312. 

Storm water will be discharged to land filtration, <b. 

Beds deal with 150,000 to 300,000 gallons per acre, 
ab.; 15326-33. 

Cost £1,200 to £1,400 per acre, 2b., 15338-41. ; 

Solids intercepted by distributing troughs, 1b., 
15342-8. : . 

Tanks emptied three times a year, 7b., 15348. 

Stay in tank should be eight hours, 2b., 15540*-2*. 

Separate system for surface water, 7b., 15345*. — 

Ordinary rate is two fillings in 24 hours, 1., 
15348*-9*. 

Beds have 10 hours’ rest in 24, 1b., 15550-3.. 

Sludge mixed with lime and pressed, b., 15354-62. 

Sold to farmers for 10d. a ton, ib., 15355. 

Has no value except for the lime, 7b., 15356. 

Land is clogged and sewage sick, tb., 15364-72. _ 
Nuisance arises when beds or land clogged, 17b., 
15365. F 
Easier to maintain beds in order than land, %b., 
15373-7. bien : 
Effluent run over land to please Rivers Board, 1b., 

15394. 
Population of Duckpits district about 80,000; flow 
25 gallons per head, 7b., 15396*. 


BUTTERWORTH, ENOCH (Analysis of his Evidence). 


Dye water treated in tanks with lime and alumino- 
ferric, 10908, 10940. : 

Afterwards passed through clinkers and breeze 
filter, 10909. 

Reection not very strongly acid, 10910. 

Recovery of grease does not pay in small quan- 
tities, 10912-14. 

Purifisstion is a tax upon industry, 10919-26. 

Particulars of cost of process, 10922-5, 10947-51. 

Cannot get rid of sludge, 10928-45. 

Sewers too small to take trade waste, 10952-6, 
11003.-5. 

Use of public tip for sludge should be allowed, 
10957. 

Rating of purification works very unfair, 10958. 

Law should give small manufacturers greater 
rights, 10959. 

Have not sufficient capital to lay down plant, 
10960. 

Turning refuse into sewer is breach of riparian 
ownership, 10961. 

Flow should be regulated by receiving tanks, 
10962-7. 

Small) manufacturers would not damage outfall 
works, 10968. . 

Manufacturers would remove solids and grease, 
10969. 

Doubtful as to standard of Rivers Board, 10970. 

Manufacturers propose joint scheme of recovery of 
grease, 10971-98, 11045-9. 

Difficulty through want of room, 10986. 

Riparian ownership and loss of power involved, 
10988. 

Standard should be settled by Rivers Board, 
10992-7. 

Courts of law better than special tribunal, 10990- 
11000. 

Arbitration preferred on account of expense of 
trials by ‘High Court, 11001. ; 

Manufacturers should pay special rate if effluent 
taken in crude form, 11002. 

Rivers Board has no standard for suspended matter 
or as to acidity, 11007. 

General standard would be preferred, 11008-10. 

Abstraction of dirty water would reduce streams 
very much, 11011-15. 

Great injustice in allowing some effluents into 
stream, 11016-7. 

Standard should be that of worst effluent taken, 
11018-28. 

Nature of certain effluents renders cost of purifica- 
tion prohibitive, 11029-33, 11050-2. 
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BUTTERWORTH, ENOCH (Analysis of his Evidence) CAMERON , SIR CHARLES A., mp. (Analysis of hi 


—continued. Evidence)-—continued. 


‘Dye water cannot be dealt with separately, 11034- 
44. 

Filter at works in use for 34 years, 11053-63. 

Forked over once a week and remains effective, 
11062-3. 


CAMERON, SIR CHARLES A., m.v. (Analysis of 


his Evidence). 

Analysis of sewage taken in different parts of the 
eity of Dublin, 13031. 

Not many manufactories in Dublin, 13033. 

Breweries do not contribute much exceptional 
“matter, 14034. 

Composition of Dublin sewage, July 1902, ib. 

Observations on the tables, ib. 

‘Composition of the sewage in 1864, 13035. 

Question of applying it to the soil, ib. 

Sanitary aspect of the sewage question, p. 103. 

Fertilising properties of sewage, p. 104. 

Results obtained in production of grass, ib. 

Utilisation of sewage on the Continent, p. 105. 

Application of sewage to Drumcondra garden farm, 
ub. ° 

Most suitable crops and soils for sewage, p. 106. 

Proper quantity to be applied per acre, ib. am 

Composition and value of the sewage of Dublin, ib. 

Fertilising ingredients in solution and _ sus- 
pended, 2. 

Amount of sewage annually produced, p. 107. 

Value of excreta of adult male, ib. 

Probability of the utilisation of the sewage of 

. London and Dublin, p. 108. 

Effect of agricultural application of Dublin sewage 
upon the public health, ib. 

Extracts from the first report of the Committee of 
the House of Commons on Sewage of Towns, 
April, 1862, p. 109. ; 

Report of Committee, July, 1864, p. 110. — 

Water-closet system has enormously increased 
since 1864, 130356. 

Sewage mixed with 90 per cent. water from the bay 
absolutely without fermentation, 13039. _ 

Immense quantities of ulva and seaweed grow 
along the coasts, 13040. 

Smell from decomposition of seaweed, not from 
sewage, 13041. 

Not much deposit of seaweed on the shore, 13042-3. 

Worst place for seaweed and smell is Clontarf 
shore, 13044. 

Roads flooded with sea water in storms, 13045-8. 

No steps taken to dispose of seaweed thrown up, 
13050, 13058-9. 

Disease created by pollution of shellfish on these 
shores, 13051. ; 

Great danger where sewage goes to a little above 
where oysters are laid, 13052. ’ 
Extensive beds abolished on account of typhoid, 

13053. 
Sewers at present discharged on the open strand, 


Seaweed worse at Belfast, 13060-1. 

Objections to present system are pollution of the 
river and sewage too long detained in sewers, 
13063-9. 

New scheme proposes to carry sewage by a pipe to 
outfall, 13070. h 

No trouble with effluent after solids removed, 1b., 
135095-100. ; 

Lime will probably be the principal precipitant, 
13071. 

Outfall works may be used as a settling tank, 
13074. 

Offensive slob lands could be reclaimed with the 
deposit, 13075-8. ; 

Fouling of the Liffey due to suspended matter de- 
tained by tides, 13080-1. 

New system provides for constant flow, 13082, 
13106-7. 

Present idea is to take solid matter out to sea, 
15083-6. sah 

No» difference between brewery and distillery 
sewage, 15087-92. 

No earthy salts in Dublin sewage, 13092-4. 

Clear effluent discharged into bay will give no more 
trouble, 13095-100. 

Will be carried out by tide and harmless when tide 
returns, 13102. 

Growth of seaweed due to solid matter deposited, 
135104. 


Backing up in the sewers sometimes extends a 
quarter of a mile, 13105. 

Will cease when main drainage system completed, 
13106-7. 

Causes considerable deposit in sewers, 13108-10. 

Death rate in Dublin 24 per 1,000, 13111-5. 

Considerable pollution of soil through leakage from 
the older drains, 13116-21. 

Typhoid 50 per cent. greater on gravel than 
boulder clay, 13116. 

Typhoid to a certain extent a soil disease in Dublin, 
13122. 

Poorer classes abuse the slop sinks, 13123-33. 

Zymotic death rate not very high, 13133. 

Typhoid rate high, diphtheria rate moderate, 13134. 

Typhoid not confiaed to the poorer classes, 13135. 

New sewage system will lessen typhoid, 13137. 

Water supply is beyond suspicion, and plentiful, 
13138-9. 

Scavenging is fairly well done, 13140-2. 

Bin system in use and will be sole method of 
storage, 16142. 

Excremental matter frequently found in the bins, 
13143. 

Diarrhoea rate is moderate, 13147. 

Cholera in 1864-5 almost altogether confined to 
poor localities, 13148-9. 

Remarkably less since present water supply, 
13150-1. 

Death rate from diseases of respiratory »rgans 50 
per cenit. above the average, 13152. 

50 per cent. of the population occupy only one 
room, 13153-4, 

Clontarf oyster beds above the level of the sewers, 
13155-7. 

No case of blood poisoning from Clontarf oysters, 
13160-70. 

Typhoid amd choleraic symptoms traced to Carling- 
ford oysters, 13164, 13169. 

New sewage system will prevent pollution of oyster 
beds, 13166. 

Enteritis caused by eating shell-fish from Trish 
town coast, 13170-6. 

Dublin Bay water will be innocuous when new 
system of filtering is introduced, 13179. 


Central appellate authority, see under Trade Effu- 
ents—A ppeal. 


CHOLERA. 


Epidemic in Dublin in 1864-5 almost altogether 
confined to poor localities, Cameron, 135148-9. 
Aaa less since present water supply, 7b., 


Choleraic symptoms traced to Carlingford oysters, 
1b., 15164, 13169. 


COAL-WASHINGS. 


ee on coal-washings in Glamorgan, Williams, 

9. ’ 

Proceedings for pollution failed, 1b., 14142, 14160. 

Ought to be brought under Rivers Pollution Act, 
b., 14143-52, 14160, 

Rivers not so polluted as 10 years ago, 7b., 14145. 

Effect of coal in suspension purely mechanical, 7b., 
14146-51. 

Owners should be compelled to settle, 7b., 14152-3. 

sa room for settling tanks at collieries, 7b., 

153. 

Water could be used over again after settlement, 
ab., 14155-6. 

Manufacturers object to initial cost of works, 1b., 
14158-9. 
Pollution by coal dust completely ceased in West 
Riding by action of Rivers Board, ib. , 14162-7. 
Board has powers under a special Act, 2b., 14163-7. 
No difficulty on the Clyde in keeping out coal dust, 
ib., 14192. 

Sediment from mines mostly coal-washings, Martin, 
15964-76. 

Could be settled without very considerable expense, 
ab., 15990. 

Standard could be established for coal dust, 7b., 
15992-6. 

Overflow from old workings not very important, ib., 
15998-1, 6000. 


COCKLES. 


See under Fish. 
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CROWTHER, JOSEPH (Analysis of his Evidence)— 


is of his Evidence). 
CORBETT, J. (Analysis of his Evidence) continued. 


Population of Salford about 243,000, 15400. 

Dry weather flow within 8,000,000 gallons, 15401. 

History of the sewage works, 15402-28. Ha 

Lime and copperas added in small quantities, 
15424-9. 

Strained before it goes into the pumps, 15430-1. 

Aerating beds 26,000 square yards, 15432. 

Roughing tanks 2,040 square yards, 15433. 

Effluent from gravel distributed over beds, 15434. 

Filters made of screened cinders, 15435-9. 

Take 1,000 gallons per square yard in 24 hours, 
15440-1, 15487-91. 

A little surface choking in oldest bed, 15443-5. 

Effluent discharged into Ship Canal, 15446. 

Cost of works about £198,000, or 16s. per head, 
15447. ra So 

Clarified effluent essential for trickling filters, 
15452-3. 

Action most thoroughly effective, 15454. 

Filtrate passes through in about 20 minutes, 15456. 

Settlement insufficient without chemicals, 15459-60. 

Stagnant settlement a troublesome process, 15464. 

Efficient precipitation is a first essential, 15466. 

Trade refuse 1,000,000 to 2,000,000 gallons, 15467. 

Owners encouraged to put down precipitation 
works, 15468, 15479-81. 

Trade refuse received quite irregularly, 15469. 

No perceptible effect on purification, 15471. 

Storm water can be taken to treble dry weather 
flow, 15472-3. 

Filters can hive 16 hours’ rest in 24, 15474. ; 

Run continuously for 12 months without choking, 
15475-8. 

Flow modified by working at intervals, 15485. 

Filters take 500 gallons per square yard in 8 hours, 
15486-91. 

Chemical examination of Salford sewage and 
effluent, p. 237. 

Cost of treating trade effluents, see under Trade 
Effluents—Purification by manufacturer. 


CROMPTON, LANCASHIRE. 


Manufacturers’ refuse not admitted into sewers, 
Mills, 11562. 

Only one manufacturer in the district, 7b., 11564. 

Connected with sewer without consent, ib., 11567. 

Effluent is kear liquor from bleach works, %b., 
11570-1. 

About one-third of normal flow, ib., 11572-5. 

Absorbs 50 or 40 grs. oxygen in three minutes, ib., 
11578. 

Sewage treated with alumino-ferric and polarite 
filters, ib., 11579. 

Unsatisfactory results due to bleach works effluent, 
ab., 11580-8. 

Effluent sometimes very acid, sometimes very alka- 
line, ib., 11585. 

Samples taken with a view to prosecution, %b., 
11589. 

Firm is large ratepayer, ib., 11590. 

Effluent not treated before passing into sewer, ib., 
11592. 

Firm has land, but refuses to treat effluent, 1b., 
11596-603. 


CROWTHER, JOSEPH (Analysis of his Evidence). 


Considerable quantity of trade effluent discharged 
into streams at Huddersfield, 10577-80. 

Effluent contains alkali and soap, 10581-4. 

Considerable discoloration from dye works, 10585-7. 

No doubt riparian owners can compel return of 
water to stream, 10591. 

Rights of manufacturers not clearly defined, 10592. 

Doubt as to duty of authority to admit trade water 
into sewers, 10593-4. 

Desire to throw burden on manufacturer, 10594. 

Majority of manufacturers’ sewage disposal works 
not efficient, ib. 

Cost to manufacturers very much greater than 
stated by Rivers Board, 10595-605. 

se ll to get standard fixed by Board, 10605, 
10656. if 

Dye-water cleansed after running five or six miles 
in open stream, 10605-7. 

Public Health Ac‘, 1875, intended local authorities 
to deal with all kinds of sewage, 10607. 


Whittled down by Rivers Pollution Prevention — 


Act, 1876, ib., 10636. 


Local authority should construct sewers of sufficient. 
dimensions, 10607. ; 

Should be bound by law to take trade waste,. 10608, 
10637, 10673-5. 

In many cases riparian owners would object, 
10608. 

Public Health and Rivers Pollution Acts should be: 
consolidated, 10609. i 

Present law, with certain clauses omitted, would be- 
adequate, 10610. 

Manufacturers should not be harassed by regula- 
tions, 10612-4, 10626. 

Methods should be left to agreement between local 
authority and manufacturers, 10614, 10625-7, 
10639-42. 

Manufacturers use best available means, 10614-7. 

Solids in suspension should be removed, 10618-25.. 

Manufacturers should not pay a special rate, 
10628-9. ' 

Impossible to make any general rule, 10630, 10640. 

Rivers in manufacturing districts of Yorkshire in 
very bad condition, 10631. 

Connection with sewers best remedy, 10634. 

Should be universally done, 10635. 

Law strong enough if properly administered, 
10636. 

Local authority should be compelled to accept re- 
sponsibility, 10643-5. 

Law should be clear enough and strong enough, 
10647. . 

Rivers Board should have power over local autho- 
rities, 10649-55, 10676-8. 
Manufacturers endeavouring to find reasonable 

ineans of purifying effluents, 10658-68. 


Have not had much assistance from Rivers Board, 


10669-72, 10680. 

Manufacturers and Board could be of great mutual 
assistance, 10679. 

Willing to put down whatever plant Board recom- 
mends, 10681-719. 

Cost injuriously affects small people, 10704-16. 

Not equitable for manufacturer to bear cost and pay 
domestic rate as well, 10717. 

Willing to experiment if Rivers Board approves, 
10720-31. 


DAVIS, C. A. (Analysis of his Evidence). 


Effluent from dye-works discharged into stream, 
12758-60, 12768-9. 

Solids mostly indigo and fuller’s earth, 12762. 

Effluent is fairly neutral, 12764. 

Experiments to recover indigo unsuccessful, 12770- 
6, 12796. 

Can purify dye-water sufficiently to use water over 
again, 12777-89. ‘ 

Applies to 75 per cent. of effluent, 12790-800. 

Local authority refused to admit effluent into sewer, 
12802. 

Cost of purification £600 or £700, 12803. 


Unfair to be refused admission while others are: 


conected with sewer, 12804, 12824-8. 
Rivers Board assisted at indigo recovery experi- 
ments, 12805. 


Law does not adequately define position and rights 


of manufacturers, 12806. 

Manufacturers should have greater rights to con- 
nect with sewers, 12808. 

All (or none) should be allowed to connect, 12809. 

Would have a differential rate, 12812-4, 12862-70. 

Local sanitary authority have every power, 12815. 

Almost impossible to have regular flow, 12816-20. 

Mills have not sufficient land for storage, 12821. 

Effluent should be taken just as it is, 12822. 

Manufacturers willing to remove solids, 12824. 

Should be exempt from sewage rate if they purify, 
ib. 

Men turning effluent into sewer should pay for its 
use, 12831. 

Payment could be apportioned, 12833. 

Makes no use of sewer yet has to pay rates, 
12834-40. 

Sanitary authority not likely to favour manufac- 
turer, 12843. 

Would demand same purification as Rivers Board, 
12843-4. 

Court of Appeal should not be a Rivers Board, 
12845-7. 


ee ee hte 


DAVIS, C. A. (Analysis of his Evidence) —continued. 


Rivers Board biassed towards 
12848-55. 

Appeal to local court of law preferred, 12856. 

Would have confidence in 
board, 12857. 


INDEX, 


287 


DUBLIN—continued. 


local authority, 


independent central 


Government Board should not be drawn from the 


Rivers Boards, 12858-61. 
Sewage rate at Brighouse about 3s. in the 
12869-70. 
DIBDIN BEDS. 
Sludged up at Leeds, Harrison, 14898. 


£, 


Differential treatment of manufacturers, see under 
Trade Effluents—Position and rights of manu- 


facturers ; Connection with sewers. 


DREYFUS, CHARLES (Analysis of his Evidence), 


Manufacturing refuse admitted into sewers at Man- 


chester under certain conditions, 14362. 


Admixture of trade refuse certainly increases diffi- 


culty of sewage treatment, 14364. 


Separate sewer for trade refuse and storm water 


might be made in new districts, 14365. 
Much ambiguity in existing law, 14366. 


Guthrie v. Magistrates of Brechin and Peebles v. 


Oswaldtwistle District Council cited, ib. 


Manchester Actof 1902 will make position clearer, 


ib. 


Manufacturers, as ratepayers, should have full rights 


to connect with sewers, 14367. 
Reasonable safeguards are, of course, 


14368. 


Manufacturers are willing to settle solids, 14369. 


necessary, 


Central Government Board composed of experts pre- 


ferable to existing jurisdiction, 14370. 


Manufacturers should not pay special rate, 14371. 
Effect of diversion of water from small streams 


would be serious, 14373. 


Great difficulty in legislating for such a case, 14374. 


DUBLIN. 


Analysis of sewage, Cameron, 13031. 
Not many manufactories in Dublin, ib., 13033. 


Breweries do not contribute much exceptional 


matter, 1b., 14034. 
Composition of Dublin sewage, July, 1902, ib. 
Observations on the tables, ib. 

- Composition of the sewage in 1864, ib., 13035. 
Question of applying it to the soil, ib. 
Probability of utilisation of sewage, ib. 
Effect upon the public health, ib. 


Water closet system has enormously increased since 


1864, ib., 13036. 


Sewage mixed with 90 per cent. water from the bay 


absolutely without fermentation, ib., 13039. 


Immense quantities of ulva along coasts, ib., 13040. 
Smell from decomposition of seaweed, ib., 13041. 
Not much deposit of seaweed on the shore, ib., 


15042-5. 


Worst place for seaweed and smell is Clontarf shore, 


vb., 15044. 


Roads flooded with sea water in storms, ib., 13045-8. 
No steps taken to dispose of seaweed thrown up, 


1b., 15050. 


Disease created by pollution of shell-fish, ib., 


15051-2. 


Extensive beds abolished on account of typhoid, ib., 


15053. 


Sewers at present discharged on the open strand, ib., 


15054 


Objections to present system are pollution of the 
river, and sewage too long detained in sewers, 


ib., 13063-9. 


New scheme proposes to carry sewage by a pipe to 


outfall, ib., 13070. 


No trouble with effluent after solids removed, ib., 


13070, 13095-100. 


Lime will probably be the principal precipitant, 7b., 


13071. 


Outfall works may be used as a settling tank, ib., 


135074. 


Offensive slob lands could be reclaimed with the 


deposit, 7b., 13075-8. 


Fouling of the Liffey due to suspended matter de- 


tained by tides, 7b., 13080-1. 


New system provides for constant flow, 7b., 13082, 


15106-7. 


Present idea is to take solid matter out to sea, 1b., 


13083-6. . 
No earthy salts in sewage, 1b., 13092-4. 


Clear effluent discharged into bay will give no more 
trouble, Cameron, 13095-100. 

Will be carried out by tide, and harmless when tide 
returns, 7b., 13102. 

Growth of seaweed due to solid matter deposited, 
ib., 15104. 

Backing up in the sewers sometimes extends a 
quarter of a mile, ib., 13105. 

Will cease when main drainage system completed, 
ib., 15106-7. 

Causes considerable deposit in sewers, ib., 13108-10. 

Death-rate in Dublin 24 per 1,000, 2b., 13111-5. 

Considerable pollution of soil through leakage from 
the older drains, ib., 13116-21. 

Typhoid to a certain extent a soil disease, ib., 13116, 
13122. 

Poorer classes abuse the slop sinks, ib., 13123-33. 

Zymotic death-rate not very high, 7b., 13133. 

Typhoid rate high, diphtheria rate moderate, ib., 
13134. 

Typhoid not confined to the poorer classes, ib., 13135, 

New sewage system will lessen typhoid, ib., 13137. 

Water supply is beyond suspicion and plentiful, ib., 
13138-9. 

Seavenging is fairly well done, ib., 13140-2. 

Bin system in use, and will be sole method of 
storage, ib., 13142. 

Excremental matter frequently found in the bins, 
b., 13143. 


Diarrhoea rate is moderate, ib., 13147. 

Cholera in 1864-5 almost confined to poor localities, 
ib., 15148-9. 

Remarkably less since present water supply, ib., 
15150-1. 

Death-rate from diseases of respiratory organs 50 
per cent. above the average, ib., 13152. 

Thirty per cent. of the population occupy only one 
room, 7b., 13153-4. 

Clontarf oyster beds above the level of the sewers, 
ib., 13155-7. 

No case of blood poisoning from Clontarf oysters, 
ib., 13160-70. 

New sewage system will prevent pollution of oyster 
beds, 1b., 13166. 

Enteritis caused by eating shellfish from Irishtown 
coast, 1b., 13170-6. 

Dublin Bay water will be innocucus when new sys- 
tem of filtering is introduced, ib., 13179. 

Description of proposed sewage works, H arty, 15183. 

Sewage will be mixed with lime, ib., 13184. 

Sludge to be taken out to sea without pressing, 7b., 
15186-7. 

Tank liquor to flow at all states of tide, 7b., 13190. 

Crude sewage carried over to Clontarf, ib., 13192-3, 
13216-21. 

Evidence taken before the Joint Select Committee, 
Dublin Corporation Bill, 1900, ib., 13193. 

Sewage discharged into Crab Lake basin, ib., 13194. 

Pumping arrangements will prevent banking up by 
tide, 7b., 13195. 

Area of tanks necessitates assisted precipitation, 
vb., 15200-1, 13209. 

Sewage will remain three hours in tanks, ib., 13202. 

Normal wet weather flow, 45,000,000 galls. ; dry, 
22,000,000 ; tank capacity, 7,000,000, 7b., 13204-8. 

No oyster bed near outfall, ib., 13211. 

Clontarf oyster bed was right opposite the outfall, 
10., 16212. 

North main sewer of Rathmines and Pembroke sys- 
tem will be taken, 71b., 13213-4. 

Joint Committee recommended junction of the two 
systems, 1b., 13215. 

Pollution of estuary of the Liffey, Adeney, 13222. 

Sewage discharged into Crab Lake basin, 1b., 13226. 

Currents examined to test path of sewage, ib., 
13227-37, 15268-74. 


Floating matter gives water a bad appearance, ib., 
15252, 15271-80. 

Crude sewage in appreciable quantity does not go 
to Clontarf, ib., 13232, 13270. 

Sewage discharged at ebb tide carried right through 
mouth of harbour, ib., 13238. 

Works should not discharge at all states of tide, ib 

Rathmines and Pembroke sewage contains only 
light flocculent solids, ib., 13239. 

Sewage not sufficiently screened; floating matter 
gets into estuary, ib., 13240-1, 13251-2. 

Subsoil enormously polluted through leakage, ib., 
13243, 13291. 
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Clear effluent run off at ebb tide best method, 
Adeney, 13246, 

Sludge could safely be used for reclamation of land, 
ib., 15247. : 

Innocuous character of sewage due to withdrawal 
of suspended matter, 1b., 15248. ; 

Objection to floating matter more sentimental than 
real, ib., 13253. 

Bad smell due to sludge banks, ib., 13255-8. 

Would be avoided if sewage carried to proposed out- 
fall, ib., 13259. 

Treatment not thought necessary, 1b., 15260. __ 

Doubtful about efficiency of proposed precipitation, 
ib., 15262. 

Septic tank would give sufficiently good effluent, 
ab., 15264-7, 13282-5. ae 
Sewage would be so diluted as not to be objection- 

able, ib., 13279. 
Condition of water favourable to ulva, ib., 13296. 
Ammonia compound chiefly encourages growth, 1b., 
15297. 
No fear of extra growth with settled sewage, 1., 
15298-9. 
Sewage discharged from Messrs. Guinness’s 
brewery, Watson, 13305-53. 


DUCAT FILTERS. 


Description of the filters at Leeds, Harrison, 15051 
et seq. 


DYERS’ WASTE. 


Effluent nearly all discoloured water, slightly acid, 
firth, 10206-71, 10276. 

Print-works same process, ib.,\ 10272. 

Kiiiuent dischargea into stream at Brighouse, 1b., 
10274. 

Settling tanks being arranged at request of Rivers 
Boaru, vb., 10275. 
Nothing added to take out the colour, 1b., 10277. 
Discoloration is no pollution, 1b., 10278, 10463. 
Considerable discoloration from dye-works at 
Hudderstield, Crowther, 10585-7. 

Cleansed after running five or six miles in open 
stream, 2b., 10605-7. 

Coloured dye water turned into the stream, Hirst, 
10776-80. 

Treated with lime and alumino-ferric, Butterworth, 
10908, 10940. 

Afterwards passed through clinkers and breeze 
filter, 2b., 10909, 11053-63. 

Reaction not very strongly acid, 7b., 10910. 
Cannot be dealt with separately, ib., 11034-44. 
Dyes are the chief trouble, Foster, 11074. 

Bolton Corporation has objected to effluent, Walker, 

11546. 

Dyers purify more than the tanners, ib., 11347-8. 

Effluent discharged into stream at Greetland, Davis, 
12758-60, 12768-9. 

Solids mostly indigo and fullers’ earth, ib., 12762. 

Effluent is fairly neutral, ib., 12764. 

Experiments to recover indigo unsuccessful, ib., 
12770-6, 12796. 

Can purity dye water sufficiently to use over again, 
1b., 127'77-89. 
‘Applies to 75 per cent. of effluent, ib., 12790-800. 
Local authority refused to admit effluent, ib., 12802. 
Cost of purification £600 to £700, ib., 12803. 
Rivers Board assisted at indigo recovery experi- 
ments, 1b., 12805. 

Bradford works use over 200,000,000 gallons of 
water per year, Whitaker, 14203-10. 

No serious difficulties with local authorities, 7b., 
14218-23. 

About half the works connected with sewers, ib., 
14235-5. 

Suspended solids not so great as to require pre- 

_ liminary treatment, ib., 14247-42. 
ei oe and disinfectant qualities of effluent, ib., 

255. 

Artificial dyes chiefly used, ib., 14256-60. 

Effluent contains less soap than. domestic sewage, 
ib., 14261-3. ; 

Recovery of unused colétrs is impossible, 2b., 
14264-6. 

No complaint from local authorities, ib., 14267. 

Effluent does not interfere with ordinary treatment, 
ib., 14268-80. 

Intermittent flow not complained of; 1b., 14281-93. 

Water taken from wells, town, and streams, ib., 
14294, 14339-47. 
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DYERS’ WASTE—continued. 
. Purity of stream of importance, Whitaker, 14298-9. 


Heavy solids taken out, 7b., 14305-11. ; 

Rivers Board do not agree that effluent is innocuous,. 
7b., 14312-6. 

Colour comes out of dye water at second contact,. 
Fowler, 14447-50. 

Dye-works at Burnley have arranged for uniform 
discharge, Pickles, 15255-7, 15318. 

Settling tanks at dye-works, ib., 15258. 

No trouble found with effluent, ib., 15259-60. 


EASTWOOD v.. HONLEY URBAN DISTRICT 


COUNCIL. 


Decision is against local authority, Sharpe, 12026. 
Cited: Marshall, 12932. 


ELLAND. ; 


Council has made provision for trade effluents, 
Beaumont, 10531-2, 10563-4. 


ELLIS, — (Analysis of his Evidence). 


Clearer definition of legal position of authorities 
and manufacturers required, 13911. 

N ae on the tivers Pollution Prevention Act, 1876, 
12. 
Separate tribunal for each county advocated, 13915. 
Representative of County Council might yet an 

honorarium, 13914-5, 

Representative chemist should have a retaining fee, 
15919. 

Tribunal of five with consultative experts best, 
15920-5. 

Should not be the local Rivers Board, 13924-8. 

Requirements of Thames Conservancy very onerous, 
15925-31. 

Do not consider manufacturers at all, 13929. 

Several hundred pounds a year spent in treatment 
of the firm’s sewage, 13952. 

Local authorities shirking their duties, ib., 14017. 

No difticulty with tannery refuse if mixed with 
ordinary sewage, 13933-4. 

Sevenoaks Rural District Council v. Whitmore, 
decided tannery refuse must be dealt with by 
authorities, 13934-50. 

Authority has a right to require regular dow, 13935. 

Expense would not be unreasonable, 13950. 


Tannery effluent treated by settlement and land 


filtration, 13937-41. 

No trouble with it in London: refuse runs into 
drains, 13941, 13951-5. 

Settling evaded in some cases, 13956. 

Sludge a serious matter: 2s. 6d. a ton paid for 
carting, 15957. 

Doubtful whether manufacturers ever had a right. 
to put solids into drain, 13958. 

Thames Conservancy and district councils always. 
at loggerheads, 13960. . 

Should be right of appeal to higher authority, 
13961-2. . 

Present law in favour of local authorities, 15963. 

Manufactories should be included in premises in 
21st section of Public Health Act, 13964, 13973. 

Authority should be bound to receive refuse with — 
reasonable safeguards, 13966-81. 

Special rate should be levied where volume or cost 
of treatment out of proportion to assessment, 
13967, 13972. 

This is done at Godalming, 13968. 

Initial cost should fall on local authority, 13969. 

Authority should show whether waste noxious or 
contribution necessary, 14978-81. 

Details of treatment of tannery refuse, 15982-14016. 

Cost of treatment is a heavy burden, 14007-9. 

Prepared to do anything in reason, ib., 14018. 

Local authority should take effluent after reason- 
able treatment, 14018-9. 

Sewaze system of Guildford, or Shalford, 14020-42. 


EXPLOSIVES ACT, 1875. 


Continuing certificates issued under Act, Reid, 
12884. 

Inquiry as under the Act should be held before 
establishment of new works polluting air or 
water, ib., 12895-904. 

Action of explosives inspectors undoubtedly bene- 
ficial, 7b., 12914. 
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continued. 


Grease removed before soap-suds discharged into 
stream at Brighouse, 10259-66, 10279-81, 10300-1. 

Dye-house eftiuent nearly all discoloured water, 
slightly acid, 10268-71, 10276. 

Print works the same process, 10272. 

Effluent discharged into stream, 10274. 

Settling tanks being arranged at request of Rivers 
Board, 10275. 

Nothing added to take out the colour, 10277. 

Discoloration is no pollution, 10278, 10463. 

Local authority receives certain effluents, 10281. 

Jf they take some they should take all, 10281-3. 

Riparian owners can compel return of water to 
stream, 10284-9. 

Rights of manufacturers not clearly defined, 10290. 

Size of sewer of greatest importance, 10291-7. 

Nature of effluent is quite subordinate, 10298-9. 

aes ape dissatisfied with the law at present, 
1 : 

pre have greater rights to connect with sewers, 

Local authority should treat effluent, 10304-6. 

Cost should be covered by rates, i0307-9. 

Manufacturers should remove solids, 10310-3, 
10347-8. 

Impossible to regulate discharge into the sewers, 
10314-7. 

Expense of tanks great injustice to small manufac- 
turers, 10319. 

Reasonable standard as to solids and acidity would 
be willingly complied with, 10320-1, 10329, 10349- 
51, 10460. 

-Local authorities should examine effluent, 10322-4. 

Combination of manufacturers not possible in all 
districts, 10325-8. 

Would cause enornious friction, 10328. 

Manufacturers prepared to adopt reasonable means 
of removal of solids, 10329. 

Special tribunal not necessary, 10330-1. 

Appeal should be left to present courts, 10332-40. 

Central Rivers Board would probably consist of 
cranks, 10332-6. 

Manufacturers should not pay for connection with 
sewers, 10341. 

Charges and restrictions upon industry very in- 
judicious, 10341-6. 

Rate might be levied in certain cases, 10348. 

Difficult to deal with local authority where sewage 
system inefficiént, 1052-8, 10395-9. 

‘Or sewers not large enough, 10359. 

No adequate standards, 10360. 

Diversion of trade refuse would have very serious 
effect on stream, 10361-4. 

Stream kept as clean as possible, 10365-7. 

Rivers Board never in a position to tell manufac- 
turers what is wanted, 10368, 10409-13, 10421-5, 
10468-70. 

Should employ expert inspectors, 10369. 

Alkali inspectors assist manufacturers, 10370-2. 

Standard for effluent discharged into stream should 
preserve riparian rights, 10373. 

Slushing dams should be legal under certain condi- 
tions, 10374-8. 

Pollution of streams due to manufacturers’ effluents, 
10379-83. 

Rivers Board may harass industry without result, 
10382. : 

‘Question turns on whether effluent can be turned 
into the sewer, 10384-93. 

~ Some local authorities receive effluents after pre- 
liminary treatment, 10394, 10416-22. 
Practical difficulty is that sewer is not large enough, 
10400-3. 
No general rule can be laid down, 10404-8. 
Manufacturer at mercy of inspector of Rivers Board, 
10409-13. 
Regulations should not be left to local authority, 
10414. ; 

Uniform standard preferred, ib,, 10457. 

Power of appeal might meet the case, 10415. 

Manufacturers will fairly carry out conditions, 
10420. 

Tanks being constructed to take whole volume of 
dye and printing water, 10426-33. 

Seak tanks in use at works 35 or 40 years, 10429, 
10434-5. 

Would put down tanks if manufacturers’ sewage not 
to be taken into local authority’s drains,10436-42. 

Would conform to a standard if fixed, 10443-5. 
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Standard should be fixed by legislation, 10446, 
10451-3, 10457, 10466-8. 

Minimum percentage of solids and acidity might be 
fixed, 10447-53. 

Local authority should not be in a position to 
prosecute manufacturer, 10457. 

Manufacturer ought to take out solids and acidity 
to a certain percentage, 10458-60. 

Should be allowed to turn neutral effluent into 
stream, 10461-3. 

Majority perfectly ready to do what is necessary, 
10464, 10475. 

Local authority should regulate flow, 10465. 

Manufacturer may have right to pollute stream, 
10471-83. 

Pollution should not include innocuous discolora- 
tion, 10484. 

Pollution of stream can be prevented by adjoining 
landowner, 10485-7. 


FISH. 


Disease created by pollution of shell-fish in Dublin 
Bay, Cameron, 13051. 

Great danger where sewage goes to a little above 
where oysters are laid, ib., 13052. 

Extensive beds abolished on account of typhoid, ib., 
13053. 

Clontarf oyster beds above the level of the sewers, 
ab., 13155-7. 

No case of blood-poisoning from Clontarf oysters, 
ib., 15160-70. 

Typhoid traced to Carlingford oysters, ib., 13164, 
15169. 

Enteritis caused by eating shell-fish from Irishtown 
coast, 7b., 1170-6. 

No oyster bed near the new outfall of Dublin sew- 
age, Harty, 13211. 

Clontarf oyster bed was right opposite the outfall, 
ab., 18212. 

Report upon shell-fish in Belfast Lough, Smith, 
15614, 13624-31, 15636-9. 

Report upon bacteria found in shell-fish, 7b., p. 160. 

Typhoid caused by eating raw cockles at Belfast, 
Scott, 15618-24. 

Relations between shell-fish and disease, Bulstrode, 
p. 244. 

Rough estimate of total number of oysters, 2b., 
15695. 

Rough estimate of oysters imported in 1896, 1b. 

Monthly imports of American oysters, 2b. 

Exportation from France to England, 2b. 

Mussels, ib., 15696-7. 

Cockles, 2b., 15697. 

Food of oysters, 7b., 15698. 

Distributing centres of American oysters, 7b., 
15699-702. 

Fishmongers’ Company should be asked as to oyster 
industry, 7b., 15704, 15724-5. 

Proposed measures should be discussed with repre- 
sentatives of each fishery district and Sea Fishery 
Committees, 1b., 15706-8, 15726-36. 

Nature of illness caused by shell-fish, ib., 15708-17. 

The Government Oyster Bill, 7b., 15717, 15737-44. 

No shell-fish should be laid down near sewage out- 
fall, «b., 15719-21. 

Removal of existing layings depends upon relative 
magnitude of industry, ib., 15722. 

Layings improved in certain places since 1896, ib., 
15745-54. 

Enteric fever in Southend due to cockles, ib., 15747, 
15759. 

Certain medical officers should be examined, ib., 
15760-99. 

Glasgow case against oysters not conclusively 
established, ib., 15770. 

Pollution of shell-fish by sewage effluent may be 
accepted as fact, ib., 15772-95. 

Distribution of B. coli should be ascertained, ib., 
15792-5, 15803. 

Dutch oysters under Government control, ib., 15796. 

B. coli found in oyster assumed to be proof of sew 
age contamination, ib., 15801-11. 

Suggested examination of layings, ib., 15814. 

Bacteriological examination of estuary water, ib., 
15815-31. 

No visible disease in oysters laid near sewage out- 
fall, 7b., 15832-3. 
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Chief danger is in connection with oysters, Bul- 
strode, 15834. 
Cockles and mussels not sufficiently cooked, 7b., 

5855-9. 
one merchants eager for legislation, 7b., 15840 
ote. ; 

meee on shell-fish in Ireland and Scotland, 1b., p. 

eee of very considerable extent, Anderson, 
16022-30. 

Capital value between £6,000,000 and £8,000,000, 
ab., 16031. 

Considerable importation of shell-fish, ib., 16056. 

French oysters imported for laying down, %., 
16036-7, 16060-2. ; 

Sanitary conditions totally disregarded up to the 
present, 7b., 16041. * 

Twenty-one days in clean water sufficient to cleanse 
a polluted oyster, ib., 16042. — ; 

Foreign oysters should be so described, 7b., 16045- 
51. 

English planters now anxious that beds should be 
satisfactory, 7b., 16045-55, 16070, 16163-4, 16204-5. 

French and Dutch exercise very great care in pro- 
tecting oyster fisheries, but not as to sanitary 
conditions, 25., 16071. : 

Special Fishery Board should be constituted, ib., 
16072-81, 16136-7, 16150-5, 16162-75, 16205-9. 

Sewage should be treated so as to remove danger to 
beds, ib., 16083-9, 16147. 

Beds could be removed, 7b., 16090-5, 16159-60. 

Sewage purification should be done by the local 
authority, ib., 16101-2. 

Remedy at common law where sewage brought near 
oyster-bed, «b., 16103-5: 

Beds should be surveyed, 7b., loiv9, 16135-6. — 
Crude sewage discharged into’ the Medway, 1b., 
16110-3. i 
Remarks applying to mussels and cockles, 7b., 

16114-6. 
Illness from eating mussels, 7b., 16117. 
Fishmongers’ Company have stopped sale of Leigh 
cockles in London, 72b., 16118. 
Mussels and cockles should be stored where there is 
no pollution, 7b., 16119-24, 16126. 

Should be inspected by efficient officers, 7b., 16125-7. 

Removal of oysters might lessen their value, ib., 
16128-30. 

Contaminated beds should be closed, ib., 16131-2, 
16146. 

Not many places where oysters thrive, 7h-; 1618-48. 

Sale of oysters from certain places ‘prohibited in 
London, ib., 16156-7. 

Oyster shops should be inspected, ib.. 16165-74. 

All shell-fish should be under an inspector, 1b., 
16175. 

Spratting industry destroyed by refuse, ib., 16177- 
83 


Whitebait or sprats im filthy surroundings liable 
to cause disease, ib., 16184-5. t 
Cockles cooked before they come up to London, ib., 

16186-8. 
Fishtongers’ Company would not have stopped 
sale if not unfit for food, ib., 16190: 
Company could not undertake inspection, ib., 
16195. 

Must be done by a Government department, '7b., 
16196. 

Compensation should be paid where oyster beds 
closed, ib., 16197-200. 

Committee might be elected to close beds under 
suspicion, tb., 16212. 

Foreim oysters should not be delivered without 
some sort of inspection, ib., 16213. 

American oysters imported since 1889, Petrie, 
16215-33. 

No case of disease known from eating oysters con- 
taminated in transit, ib., 16229-33. 

Unitel States Government very particular about 
oyster grounds, ib., 16233. 

Copies of certificates of ovster fisheries, 2b. 

Oyster beds,. layings, and, ponds in England and 
Wales, ib. 

Oysters laid as shown in table, tb., 16236. : 

Portuguese oysters come to Kent and Sussex, ib., 
16238. 

Mussels are imported from Holland, 7b., 16939. 

Fresh water improves their condition, tb., 16241-4, 

Run, the same risk as oysters, wb., 16242. 


Typhoid ascribed to oysters at Harvard College, 
Petrie, 16247. 

No oyster scare in America, ib., 16248. ‘wits 

More particular as to sewage contamination than 
in this country, ib., 16249. ; 

Local medical officer of health objected to ag re- 
porter on oyster beds, 1b., 16253. ~ 

Would have confidence in Local Government Board, 
vb., 16254. . - : 

Board should take the matter up, 7b., 16255. 

Fishmongers’ Company have no control outside 
London, ib., 16257. : 

No such body in Liverpool, 7b., 16258-9. 

Fishing industry large enough to have a separate 
department, 1b., 10260. . om 

American oysters free from disease, vb., 16263-5. 

Contract disease if put on polluted beds, ib., 16264. 

Mussels for bait not sold for food, ib., 16268-9. 

American reguliations for shell fisheries, ib. , 16270-4, 

Legislation will be necessary. and should be 
thorough, ib., 16275-6, 

Control should be exercised _ over imports, 1., 
16277-9. ; 

Powers of the Fishmongers’ Company, T'owse, 16280. 

Professor Klein’s exanzination of Leigh \cockles, ‘ib. 

Oyster growers have agreed to adopt measures 
but. Company powerless _ outside London;. ib., 
16282. 

Agreement would not ,answer. for any length: of 
time, -2b., 16284, 

Legislation must be had, 7b. so! 

Local authorities can take action. under Public 
Health Act, ib., 16285. . 

Fishery Board recommended by the Royal Salmon 
Commission, 7b., 16290. / 

Should have power over sea fisheries, 2b. 

Company has no power to close contaminated beds, 
ab., 16291-3. $143 

Compensation should be. fixed in case of ancient 
fishery being closed, ib.,.16294, © 

Proceedings could, it is thought, be taken by the 
rua under the .Public Health. Acts, 1b., 
16297. 


FISHERY BOARD. n 


Special fishery board should be constituted, 4 nder- 
son, 16072-77. 

Should consist of experts and members of the Fish- 
mongers’ Company, ib., 16078-81, 16205. 

Should have absoluie control, tb., 16082, 16136-7. 

Wee beds should be, surveyed, 7b., 16109. 

Alussels und cockles’ should’ be inspe: 1b. 
16125-7. i St 

Survey would be a guarantee to the public, ib., 
16135-6. 

Outside b. ird more likely to be impartial, than 
county or borough council, ib., 16150-3.. - 

Decision of board should be final, 2b.,,16154-5, 

Board required, because F ishmongers’ Company has 
no powers outside London, ib., 16162, 16101-4, 

Oyster shops should be inspected, 7b., 16165-74. 

Board with six inspectors should suffice, 1b., 16173. 

All shell-fish should be under an inspector, 7b., 
16175. 

Inspection must be done by a Government Depart- 
ment, 7b., 16196, 

Legislation would be required, 7b., 16206-8,,.. 

Board as proposed would command universal re- 
spect, 7b,.16209. . | 

Fishery Commission isa permanent Department 
of the United States Government, Petrie, 16234-5. 

Local medical officer of health objected. to. as. re- 
porter on oyster heds, 2b., 16253. : 

Industry large enonch to have a separate depart- 
ment, ib., 16260. 

American reculations for 
16270-4, 

Recommented by. the Royal Salmon Commission, 
Towse, 16290. 

Should have power aver sea fisheries, 7b. 


FISHMONGERS’ COMPANY. 


Should be asked as to oyster industry, Bulstrode, 
15704, 15724-5. 


» Members should be on special Fishery Board, Ander- 


son, 16078-81, 16205. 


Have stopped sale of Leigh cockles in London, 4b., 
16118. 


shell-fisheries,  4b., 
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Have no powers outside London, Anderson, 16162, 
16191-4 ; Petrie, 16257 ; Z'owse, 16282. 

Would not have stopped sale.if cockles not unfit for 
food, Anderson, 16190. 

Could not undertake inspection, 2b., 16195. 

Powers of the Company, L'owse, 16280. 

Has no power to close contaminated beds, ib., 
16291-3. 

Proceedings could, it is thought, be taken under 
the Public Health Act, ib., 16297. 


FLETCHER, ALFRED EVANS, f.t.c. (Analysis of 


iis Bvideace). 


Inspection under the Alkali Act; 12122-3, 

Alkali inspectors tirsi appomtea in 1804, 12124. 

Initiative was taken by landowners, 12125-7. 

Inspectors are Government oificers, 12128. 

Formerly under Board of Trade, now under Local 
Government Board, ib. 

Hach officer inspects about 100 works, 12129-34. 

Inspectors useful to manufacturers, 12135, 

Penalties for breach are very heavy, 12137. 

Chief inspector prosecutes with sanction of Board, 
1218-44, 12179. 

Inspeciors point out evils, sometimes suggesting a 
remedy, 12146-7. 

Alkali Act does not touch rivers pollution, 12148- 
51. 

One staff should control aerial and aqueous pollu- 
tion, 12151*-7, 

System eminently adaptable to rivers pollution, 
12160-5. 

Inspectors and manufacturers can agree on “ best 
practicable means” standards, 1216-73. 

Two or three prosecutions under Alkali Act every 
year, 12174-6. 

No trouble with prescriptive rights, 12177. 

Same inspector takes Alkali Act and Rivers Pollu- 
tion Act in Scotland, 12182-91. 

Inspectors carefully avoid giving advice officially, 
12199, 12213. , ' 

Responsibility for finding “ best practicable means ” 
rests entirely with manufacturer, 12200-17. 

Would be dangerous for official to point out means 
of dealing with nuisance, 12214. 

Inspection useful to manufacturers by obviating 
claims for compensation, 12219-20. at 

Has largely reduced pollution without seriously in- 
terfering with manufacture, 12221. 

Inspectors accumulate experience which becomes 
useful to the trade, 12222-9. 


FOSTER, HERBERT A, (Analysis of his Evidence). 


Works’ effluent treated with lime and alumino-ferric, 
11069-79. 

Wool washings treated by seak tanks, 11070. 

Water from tank contains very little fat, 11072-3 

Dyes are the chief trouble, 11074. 

About 6 cwt. of sludge collected daily, 11080. 

Sludge valueless; is mixed with soil. and put on 
land, 11081-3. ; 

Queensbury Council takes trade effluent without 
complaint, 11084. 

General flow from works during the day, 11085: 

Council treats whole sewage with alumino-ferric and 
land filtration, 11086-95, 11115-8. 

Position and rights of manufacturers not clearly de- 
fined, 11096. 

Local authority ought to take effluent if properly 
treated, 11097, 11120. 

Manufacturer should bear some cost if amount of 
effluent excessive, 11098-9. 
Regularity of flow highly necessary, 11100-1. 
Preliminary treatment and regular flow practicable 
within reasonable limits of cost, 11102, 11149. 
Very little profit made on grease extraction, 
11103-4. 

Cost of treatment not an injustice to manufac- 
turers, 11105. 

Sewers built. to take trade refuse, 11106-10. 

No great difficulty with sewers if flow regular, 11111. 

No difficulty in treating trade waste with ordinary 
sewage, 11118. 

Manufacturers pay half the rates, so sewers should 
be provided for them, 11122. 

Fixed standard would probably be worse for manu- 
facturers, 11123. 
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Appeal to a properly constituted body preferred, 
11124. 

No objection to a supreme rivers authority, 11126. 

Manufacturers. generally prepared to remove solids 
and grease if they could dispose of sludge, 11128, 
11147-9. 

Sludge seldom worth anything, 11129-32. 

Manufacturers wish to turn effluent into sewers 
without treatment, 11133. 

Difficulty more .a. question of treatment than 
volume, 11134-6. 

Diversion of trade effluent would dry up stream, 
111357-8. 

Ktluent from new works ought to be treated in- 
dependently, 11139-45, 

Manufacturer should pay some rate in aid, 11140-3. 

All manufacturers should purify at reasonable cost, 
11146-53. 

Treatment of effluent an incident of cost of busi- 
ness, 11148. 

Should be equality of treatment of manufacturers, 
11154-6, 

No nuisance whatever from sludge, 11157-8. 

Nuisance likely to arise from storing, 11159. 

Seak tank process for recovering grease, 11160-1. 

Farmers ccst away sludge as fast as made, 11162. 

Removal of solid refuse is the duty of manufacturer 
not of local authority, 11162-6. 

Trade refuse not dealt with in local Acts, 11167-8, 


FOWLER, GILBERT JOHN, M.SC., F.1.¢. (Analysis of 


his Evidence), 


Manufacturing refuse admitted into sewers at Man- 
chester, 14375. 

Estimate of the character and quantity taken, 
14376. 

Statement of difficulties caused by admixture of 
trade refuse with sewage, 14377. 

Special central body would save time and money, 
14378-9. 

Admixture of trade refuse does not prevent suc- 
cessful treatment of sewage, 14380-2. ) 

Generally, wholesale treatment is convenient for 
towns, 14383, 

Iron pickling refuse to some extent useful in 
chemical treatment, 14385. 

Iron adds to the cost and difficulty of treatment, 
14585-8. 

Trade refuse not a ‘serious difficulty if ow regular 
14389. 

Manufacturers should take out solids, 14391. 

Treatment at works much better than special rate, 
14392. 

No objection to take refuse if conditions complied 
with, 14393-4. 

Regulations for’ admission of trade refuse into 
sewers, 14395. 

Practically no difficulty in gettin eople to com- 
ply, 14396-8. pits ie 7m 

Only difficulties are size of sewer or distance of 
works, 14399. 

Whole cost of bigger sewer should not be cast upon 
the authority, 14400-33. 

Manufacturer should pay cost of connection with 
main sewer, 14402. 

Law suffices at present, but cases may be conceived 
where alteration useful, 14403. 

Special objects and powers of the M anchester Act 
of 1902, 14404-6, 14439. 

No serious difficulty from precipitation after mix- 
ture in sewer, 14407-8. 

Local authority ought to have power to deal with 
special circumstances, 14409-10, 

Special Rivers Board or court should be instituted 
14411. 

No jurisdiction at present other than police court, 

£ 14412. 
0 complaints against any decision of Merey | 
Irwell Rivers. aie Ss 

Would be a suitable body to appeal to, 14414. 

Central body of experts and legal men preferred 
14415-22, 14442-4, 14454. 

Local authorities ought: to receive trade effluents 
subject to certain conditions, 14423-8, 14433-7. 

Cost of treatment should be considered, 14429-32. 

Sewers should be made large enough, 14438, 

Powers taken under Act'of 1902, 14439. 
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FOWLER, GILBERT JOHN, m.sc., .1.c. (Analysis of 

his Evidence)—continued. 

Extracts from the Public Health Act, 1875, s. 21, 
14439. 

Rivers Pollution Prevention Act, 1876, s. 7, 7b. 

Public Health Acts Amendment Act, 1890, ss. 16 
and 17, 2b. 

Manchester Corporation (General Powers) Act 
1902, s. 21, 2b. 

Public Health Acts Amendment Act, s. 17, not suffi 
ciently definite, 14440. 

Manufacturers have consented to the conditions of 
admission of trade refuse, 14445-6. 

Colour comes out of dye-water at second contact, 
14447-50. 

Manufacturers remove grease and suspended solids 
as far as possible, 14451. 

15 er ains standard laid down in s. 21 of the Cor- 
poration’s Act, 14452. 

Inspectors, like alkali inspectors, should be estab- 
lished, 14453-61. 

Central advisory board would be of advantage, 
14454. 

Sewage schemes should be submitted to the cen- 
tral board for advice, 14454, 14468-78. 

Work would be sufficient for permanent board, 
14462-4. 

Local Rivers Boards should be in touch with the 
central authority, 14465-6. 

Central body more for final reference, 14467. 

Should collect information and advise small local 
authorities, 14474-80. 


GARIFIELD, JOSEPH, and Mr. JOHNSON (Analysis 
of their Evidence). 


Bradford sewage treated by acid since 13th August, 
15094. 

About 12,000,000 gallons a day dealt with, 15095. 

Ten cubic yards of detritus removed daily and given 
away, 15096-7. 

Fluid then passed through screens, 15098-101. 

130 to 200 tons of brown oil of vitriol used per 
week, 15103. 

Tanks work separately or in series, 15105. 

Precipitation takes place fairly rapidly, ib. 

95 per cent, of suspended matter removed, ib. 

Time of passage about three hours, 15106. 

Character and composition of effluent, ib., 15107-18, 

400 tons of wet sludge per week, 15119. 

Deposited on land round the works, 15124-7. 

Pressed cake worth 2s. 6d. a ton as fuel, 15125-33. 

Grease extracted from sludge worth £8 or £9 a 
ton, 15134-8. 

Experiments with reference to tank effluent, 15130- 
57, 15174-86. -" 

Filter did not choke so much with acid as with 
alkaline effluent, 15150-4, 15196-7. 

Results from new filter, 15158-64. 

Samples taken every 24 hours by workmen, 15169- 
73, 15187. 

Grease extraction about 10 grains out of 15, 15174-7. 

New filter satisfies Mersey and Irwell Rivers Board, 
15183. 

Application to Parliament for land under considera- 
tion, 15188-91. 

Experiments going on for three years, 15192-5. 

Grease extraction process gives distinctly acid 
effluent, 15193. 

Corporation gaining information on treatment of 
an acid effluent, 15194, 

Experiments only preliminary—will be continued, 
15195-200. 


GILES, GEORGE (Analysis of his Evidence). 

Sewage a cause of great expense to Belfast Harbour 
Commissioners, 13676-85. 

50,000 to 40,000 tons of crude sewage dredged up 
from Victoria Channel three or four years ago, 
13676. 

Previous to opening of outfall no deposit in chan- 
nel, 13678. if 

Suspended solids should be withdrawn from sewage, 
13680. i 

Channel dredged every four or five years, 13685, 

Considerable leakage from outfall, 13688. 


Corporation responsible for discharge of crude sew-. 


age from the Harbour Estate, 13689-703. 
Debris of seaweed a great nuisance, 13704. 
Dredging channel costs about £2,500, 13705. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


GILES, GEORGE (Analysis of his Evidence)—contd. - 


Ulva seems to thrive better on sand than mud, 
13707. 

Removal of ulva by carts would be too costly; 
13708-11. ' 

Not practicable because of the large extent, 13712- 
14. 


GLAMORGAN. 
Remarks on coal-washings and tinplate works, Wil- 
liams, 14139-92. 


GLASGOW. 


Trade effluents discharged into Clyde without treat- 
ment, Squire, 13879, 13894-8, 14904-9. 
Sewage scheme will cost over a million, 7b., 15906-9. 


GODALMING. 


Special rate levied where volume or cost of treat- 
ment out of proportion to assessment, Ellis, 
15967, 135972. 


GREASE. 


Removed before soap-suds discharged into streams 
_ at Brighouse, Firth, 10259-66, 10279-81, 10300-1. 
Seak tank takes out thickest part, Beaumont, 
10559-61. 
Greasy effluent run imto seak tanks, Hirst, 10757- 
65. 
Recovery does not pay in small quantities, Butter- . 
worth, 10912-14. 
Joint scheme of recovery proposed, 1b., 10971-98, 
11045-9. 
Very little profit made on extraction, Joster, 
11103-4. : 
Seak tank process for recovering grease, ab. , 11160-1. 
Fatty matter extracted from scour effluent, Sheard, 
11173-7. 
Object. of treatment to recover grease, 1b., 11184-9. 
Extraction now a paying process, Simpson, 11657- 
61. 
Tanks required to take out grease, Jones, 11794. 
Pays manufacturer to take out grease, Hopkinson, 
11907, 11963. 
Particulars of treatment for extracting grease, 
Sharpe, 11997. 
Done for purposes of profit, 7b., 11998-9. 
One of the greatest difficulties, Platt, 12295. 
Very few manufacturers recover their grease, 2b., 
12303. 
Some manufacturers recover grease when it pays, 
Johnson, 12529. 
Extraction frequently done carelessly, 7b., 12529- 
30. 


Has always gone into sewer at Halifax, Marshall, 
12939. 

Should be removed when amount large, Tatton, 
13872-4. 

Grease extracted from sludge worth £8 or £9 a ton, 
Garfield, 15154-8. 

Extraction gives about 10 grains out of 15, 7b., 
15174-7. 

Process gives distinctly acid effluent, 2b., 15193. 


GUILD. 


Each industry should have its gu.id on the German 
system, Reid, 12888-94, 12918-23. 


GUILDFORD. 
Sewage system of Guildford or Shalford, Hillis, 
14020-42. 


GUTHRIE v. MAGISTRATES OF BRECHIN. 
Cited: Dreyfus, 14366. 


HALIFAX. Py 

Considerable variety of manufacture, Simpson, — 
11623. 

Silk mills turn out a very bad effluent, 2b., 11625. 

Trade effluent taken into sewers excepting works 
on the stream, ib., 11627. 

Latter asking to come into sewers owing to pressure 
of Rivers Board, ib., 11628, 11752-40. 

Two-thirds of the trade refuse goes into the stream, 
ib., 11629. 


INDEX. 20a 


“HALIFAX—continued. 
Considerable difliculty in stopping use of sewers 


HARRISON, WILLIAM H., msc., ros. (Analysis of 
his Evidence)—continued. 


now, Simpson, 11631. 

Riparian owners not affected, ab., 11632-4. 

Sewer runs down bed of stream, tb., 11635-7. 

Whole trade effluent would double daily flow, 7b., 
11638-42. 

Necessitates very much larger sewage plant, ib., 
11643. 

Draft regulations for admission of trade refuse, 2b., 
11644. 

First process simply open septic tanks, ib., 11646. 

Result quite 50 per cent. cleansing, ib., 11648. 

Effluents vary : some acid, some alkaline, ib., 11673. 

Would interfere with working of bacteria bed, 2b., 
11674. 

Cost of receiving tanks about £50, ib., 11682-4. 

Conditions not too complicated, ib., 11685-6. 

Sewers not large enough ; size will be increased, ib., 
11688-91. ) 

Manufacturers say the regulations would ruin trade, 
ab., 11725-9. 

Trade effluent received up to recently, Marshall, 
12935. 

Factories so essential that sewage system should 
provide for them, 2b., 12937. 

Grease has always gone into sewers, ib., 12939. 

Health tables of Halifax, Huddersfield, and Brad- 
ford, 2b., 12939. 

Improvement due to admixture of trade and domes- 
tic sewage, ib., 12940. 

Mortality tables of Yorkshire towns, ib., 12941. 

Factories have been erected relying on connection, 
4b., 12951. 

Regulations framed by Corporation not legally en- 
forcible, 7b., 12957-9. 

Considerable portion of effluent goes down the river, 
ib., 12962. ; 
Many works already connected with sewers, ib., 

12966-75. yen : 
Corporation will not admit prescriptive rights of 
connection, 7b., 12972. ‘ 
Conditions of Corporation to be retrospective, 7b., 

12985-7. 

Corporation can get more land, 7b., 13004-7. 
Factories pay about one-half of the rates, 7b., 
13027-8. : 
Three-fourths of manufacturers connected with 

sewers, Wilson, 14056. 
Results of Mr. Butterworth’s process, 2b., 14135-8. 


HANDSWORTH. 


Tannery refuse admitted into sewers, Powell, 12067, 
12109. 


HARRISON, WILLIAM H., msc., r.c.s. (Analysis 


of his Evidence). 
Dibdin beds at Leeds sludged up and became un- 
workable, 14898. 
Two fine contact beds using septic tank effluent give 
better results, 14899, 14905-11. 

No appreciable loss of capacity in first bed, 14899. 

Bed in work five or six years, 14901. 

Capacity about 75,000 gallons, 14902. 

Pretty constant now; decreased a little in first 
year, 14903-4. 

Average results of fine bed effluent, 14912. 

Average of analysis for six months ending Septem- 
ber, 1902, p. 219. 

Capacity of first tank has dropped from 86,900 to 
67,400 gallons, 14913. 

Fairly constant now for 9 or 10 months, 14914. 

Bacterial action more vigorous in warm weather, 
14915. 

Septic tanks cleaned once in two years, 14916-24. 

A small portion left for innoculation, 14922. 

Characters lower throughout for 72 hours’ flow than 
for 24, 14925-31. ‘ 

Practically no difference between tanks in series 
and the 24 hours’ flow, 14932-50. 

Advantage of series is accumulation of the sludge in 
the first tank, 14952-4. 

Really no advantage after third tank, 14955. 

Effluent from the combined tanks used for double 
contact beds, 14956. 

Results of double-contact beds very steady, 14958-9, 

Invariably below provisional standard of Mersey 
-and Trwell Rivers Board, 14960-2. 


Considerable quantity of suspended matter in Whit- 
taker effluent, 14963-5. 

May be removed by thin layer of clinker, 14966-7. 

Analysis of effluent when sediment removed, 14968. 

40 to 50 per cent. of matter organic, remainder 
mineral, 14969-76. 

Whittaker filter beds working at 400 gallons per 
square yard, 14978. 

Last about seven weeks, 14979. 

Solid matter dries very rapidly, 14980. 

Can be removed easily at end of a month, 14981. 

Not necessary to heat the water ; done for conveni- 
ence, 14982-4. 

Rise of temperature about 3°, 14985. 

Bed washed out twice in three years, 14987. 

Growth on top every spring, 14988-91. 

No experience of sprinkler larger than 7O0ft., 
14992-6. 

Expensive bed to construct, but small area makes 
up for increased cost, 14997. 

Difficulty with grit if holes small, 14998. 

Holes require cleaning three times a day, once with 
Candy sprinkler, 14999, 

Leeds filter started towards end of last year, 15004. 

Diameter is 45ft., 15005. 

Made of 14in. slabs of clinker, packed vertically, 
15006-10. 

Sewage poured on with Candy sprinkler after fine 
screening, 15011-3. 

Ten barrow loads taken out by screens daily, 
15014-6. 

Eighty tons of wet wool fibre taken out weekly, 
15017-23. 

Growth on top rather worse than Whittaker filter, 
15024-9. 

Composition of effluent, 15030-8, 15045. 

Filter is 6in. of fine clinker, 15039. 

Takes about three weeks to become useless, 15040-2. 

Best effluent as clear as drinking water, 15043. 

Suspended matter not so well oxidised as in Whit- 
taker filter, 15047-8. 

Sludge is very slightly putrescent, 15049. 

Proportion of organic to mineral matter about the 
same, 15050. 

Ducat filter in operation a year last May, 15051-2. 

Will not work with screened sewage, 15053, 15058- 
62. 

Septic tank effluent turned on without stopping, 
15053. 

Results are very good indeed, 15054. 

Nature of the effluent, 15055-6. 

Suspended matter identical with that of Whittaker 
and Leeds, 15057. 

Does not choke’ with septic tank effluent, 15063-5. 

Time of passage of sewage, 13 minutes, 15066-7. 

Very little difference between effluent and that of 
double contact beds, 15068. 

Treats about 500,000 gallons per acre, 15070. 

Leeds bed treats a million, 15071. 

Rather better result than septic tank, 15076-80. 
Second process, settlement or filtration through 
layer of thin material, 15081. i 
Rate of second filtration, 2,000,000 gallons per acre, 
15082. 

Storm water at present turned on to filter, 15086. 

Washes out the filter, 15087-8. 

Washing makes effluent worse for a short time, 
15089-91. 

Cleaning out flow 20 times greater than normal ; 
storm water not above six times, 15092-3. 


HARTY, SPENCER, o.z. (Analysis of his Evidence). 


General description of proposed sewage works at, 
Dublin, 13183, 

Cost of works, ib. 

Sewage will be mixed with lime, 13184. 

Sludge to be taken out to sea without pressing, 
13186-7. 

Tank liquor to flow at all states of tide, 13190. 

Crude sewage from Pembroke and Rathmines carried 
over to Clontarf, 13192-3, 13216-21. 

Evidence taken before the Joint Select Committee, 
Dublin Corporation Bill, 1900, 13193. 

Sewage discharged into Crab Lake Basin, 13194. 

Pumping arrangements will prevent banking up by 
tide, 13195. 
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HARTY, SPENCER, c.x. (Analysis of -his Evidence) HIRST, GEORGE CROWTHER, (Analysis of » his 


HEWSON, THOMAS, 2.1.02, 


continued. : 
Area of tanks necessitates assisted precipitation, 
13200-1, 14209. 

Sewage will remain three hours in tanks, 14202. 
Normal wet weather flow, 45,000,000 galls.; dry, 
22,000,000 ; tank capacity, 7,000,000, 13204-8. 

No oyster bed near outfall, 15211. 

Clontarf oyster bed was right opposite. the outfall 
in former years, 15212. 

North main sewer of Rathmines and Pembroke 
system will be taken, 151235-4. 

Joint Committee recommended junction of the two 
systems, 16215. 


HAWORTH, JOHN, r.c.s. (Analysis of his Evidence). 


Septic tank at Sheffield acting since June, 1900, 
14748, 14809. 

Settling tank since August, 1901, 14749-50. 

Great variation in sewage produced by trade waste, 
14753. 

Average absorption of the crude sewage, 14754. 

Amount of suspended solids and organic matter, 
14755-6. : 

Tron pickle increases oxygen absorption consider- 
ably, 14757. 

When mixed with tannin comes down to outfall 
like ink, 14757-60. 

Tannery hes arranged to put down tanks, 14761-2. 

Trade refuse would not give trouble if spread 
over the 24 hours, 14762. 

Tanks hold 50,000 gallons, 14765. 

Three fillings a day ; settled for three hours, 14766- 
7, 147885. 

Analysis of effluent from first contact bed, 14769, 
14780-4, 14827. 

Constitution of effluent from settling tank, 14770-4. 

Etfluent from first contact bed contains suspended 
matter, 14780. 

Trade refuse not found injurious, 14786. 

Pickle deposits iron oxide in the bed, 14787. 

Loss of capacity 40 per cent. in 12 months, 14788- 
9 


Second contact bel made with clinker, 14792-8, 
14831. 

Characters of the effluent, 14799-803. 

Whole of storm water not put on beds, 14804-7. 

116 tons sludge in septic tank after 17 months’ work, 
14809-16. 

Consumption of sludge 31°9 per cent., 14817. 

Characters of effluents from septic tank and beds, 
14818-38. 

First contact bed composed of ballast, 14831. 

Silting up of beds 44 per cent. organic, 55 per cent. 
mineral, 14839-41. 

Only slight improvement from long contact, 14844. 

Not. held up more than two hours, 14845. 

Sewage weak, will be strong with. development of 
water-closet system, 14846. 


(Analysis of his 
Evidence). 


Population of Leeds, 435,000, 14849. 

Dry weather flow about 16,000,000 galls. ,.14850-2. 

Very large quantity of trade refuse discharged 
into sewers, 14853. 

None refused, but all does not go into sewers, 
14854-5, 

Some roughly clarified, discharged into streams, 
14856. 

Conditions of admission are roughly screening and 
equalising discharge, 14858-64. 

Rivers Board controls the manufacturers discharg- 
ing into streams, 14861. 

Manufacturers would not accept conditions unless 
compelled, 14865-8. 

Trade refuse does not cause expense ; manufac- 
turers take out the ‘solids, 11928-22. 

Trade refuse about one-third of flow, 14869. 

Rivers Board a patient and untiring body, 14873. 

Owners of navigation wouwld object to putting 
stream water into sewers, 14874-5. 

No adequate room to deal! with sludge, 14876-7. 

Plant for burning it in contemplation, 14878-82. 

Sewage disposal scheme awaiting Parliamentary 
sanction, 14883-92. 

Compulsory powers to purchase ‘land required, 
14891-2. 


Evidence). 


Smaller streams in Yorkshire.in very bad condi- 
tion, 10738. 

Local authority would take. trade effluent into 
sewer, 10740. 
Would cause difficulty with manufacturers down 
stream, 10741, 10751-2, 10773-4. We. 
Trade effluent put into river without purification, 
10742-3. 
Many Hudderstield manufacturers put their pol- 
luted water into sewer, 10745... 

Local authority’s conditions considered very-onerous, 
10746-50. . 

Trade effluent cannot be withdrawn from streams, 
10751-4. Neri 

Simplest way to turn it into sewer, 10755, 10798- 
g ‘ - 


Manufacturers would not carry out local authori- 
ty’s conditions unless compelled, 10756, 10795-7. 
Very few treat their trade ‘effluent to any extent, 
10757. 

Greasy portion of effluent run into seak tanks, 
10757-65: 

River is so bad no purification attempted, 10766. 

Quite willing to'do a reasonable share, 10767. 

Rivers Board should only require moderate 
amount of purification, 10768. 

Manufacturers not particularly willing to do any- 
thing, 10769-70, 10795. 

Purification should begin at head of stream, 10772. 

Not practical to turn effluent into sewer because 
of riparian rights, 10774. 

Some purification should be done by manufac- 
turers, 10775, 10787-8. oi 

Coloured. dye water turned into stream, 10776-80. 

Principal object of Millowners’ Association is to 
fight the Rivers Board, 10783-6. - 

No advantage in regulating flow of effluent, 10789- 
94. . 

Reasonable amount of purification would not ruin 
manufacturers, 10797. mines 

No advantage in having a_ special tribunal, 
10800-1. 

Special rate.should be charged where effluent taken, 
10802-3. 


HOPKINSON, W. (Analysis of his Evidence). 


Trade refuse in Keighley mainly from. wool-comb- 
ings, 11881. 

Tanners’ refuse admitted into sewers, 11882-6.. . 

Suds give trouble when not previously treated, 
11887. 

Preliminary treatment insisted on since 1898, 
11890-2. 

Manufacturers never raised. any: objections, 11893-4. 

Have found conditions quite practicable, 11895. — 

Crude sewage discharged on to land, 11896-902. 

Conditions as to regular flow not enforced, 
11903-4. 

Trade effluent does not prejudice land treatment, 
11905, 11956, 11966. 

Pays manufacturers to take out the grease, 11907, 
11963. 

Admixture of trade and domestic sewage better 

_ than separate treatment, 11909-11. ~ 

Powers to construct trade sewers would probably 
be advisable, 11913. . 

Further powers for connection not necessary, 
11914-8. . 

No difficulty between local authority and manu- 
facturers, 11921-3, 11955. 

Manufacturers should not pay special rate if they 
treat preliminarily, 11927. 

Conditions should consist of withdrawal of solids 
and grease, 11933, 11962. 

And to some extent regularising flow, 11934. 

Effluent slightly discoloured sometimes by dye- 
water, 11935-7. 

Authorities should be compelled to, take trade 
effluents, 11938-41. 

Preliminary treatment at Keighley ensured by 
special Act, 11945-52, Se al 

Conditions of admission of trade effluents,. 11953. 

Special clause in Corporation Act, 1898, 11954. 


_ Special powers required on account of wool com- 


bers’ suds, 11957. 
Bradford has powers to compensate for works put 
down, 11960. = ; 


ey 
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HOPKINSON, w. 


(Analysis of his Evidence), JOHNSON, JOSEPH (Analysis of his Evidence)— 
continued, 


continued. 


Also to put down special trade sewers, 11961. 

Central authority in London preferred to court, of 
law, 11968-9. 

Better as court of appeal than local authorities, 
11970. 

Trade effluent has not injured bacteria beds, 11972- 
93. 


HOWARD, DAVID, ¥.1.c., ¥.0.8.. (Analysis of his Evi- 


dence). 


Law as to position of manufacturers exceedingly 
obscure, 12715-9. 
No definite regulations, except against injurious 
_ matter or excessive rate, 12716. . 
Rivers Pollution Act gives manufacturer right. to 
connect, subject to provisos, 12720-2. 
Each case must be largely a bargain with local 
authority, 12723. 
Effluent must be judged by result in sewer, 12725. 
Alkali inspectors should’ report upon effluents, 
12727. 
Central specialised body required, but appeal must 
be cheap, 12728-9. 
Additional taxation would be a most dangerous evil, 
_ 12750-2. . 
“Expense of special treatment should fall on manu- 
facturer, but not as a rate, 1273-6. 
Effluent should be specially treated before reaching 
~~ sewers, 12737. 
~ Injurious, corrosive, and dangerous effluents should 
be dealt with separately, 12739. 
No acid or strongly alkaline effluent ought to be 
allowed into sewers, 12740-1. 
Many local authorities have a violent prejudice 
against manufacturers, 12742-5. 
Government inspection is always satisfactory, 12746. 
“Alkali and factory inspectors are wise advisers, 
12747-9. 
_AInspectors not responsible for result of their ad- 
vice, 12750. 
Authority should make suggestions, subject to ap- 
peal to central body, 12754. 
Standards would ultimately have to be fixed, 12755. 


HUDDERSFIELD. .« 


Considerable quantity of trade effluent discharged 
into streams, Crowther, 10577-80. 

_ Effluent contains alkali and soap, ib., 10581-4. 

Considerable discoloration from dye - water,  ib., 
10585-7. 

Cleansed after running five or six miles, ib., 10605-7. 

Trade effluent put into river without purification, 
Hirst, 10742-3. 

Many manufacturers put their polluted water into 
sewer, 7b., 10745. 

Health tables, Marshall, 12939. 


HYDE. 


Manufacturers’ liquid refuse admitted to sewers, 


Beeley, 12231. 


INSPECTION OF WORKS. 


See under Trade Effluents—Inspection. 


JOHNSON, RICHARD (Analysis of his Evidence). 


Manufacturers’ refuse admitted into sewers at 
Bradford, 12508. 

Liquid refuse is about. one-half of volume, 12509. 

Discharge is irregular, intermittent, 12511. 

Some portions are difficult to treat, 12512. 

Character of refuse causes greatest difficulty, 12513. 

_ Discharge at uniform rate would be a great advan- 
tage, 12514-5. 

Manufacturers cannot store refuse, 12516-20. © 

Chief difficulty is from wool-washing, 12520-4. 

Difficulty depends on the’ presence of grease, 12525. 

Large amount of acid a great difficulty, 12526-8. 

Cannot quite compel manufacturers to purify, 
12529. : PSUod 

Some’ recover grease when it pays, ib. 

Grease extraction frequently done carelessly, 12529- 


Mandhant stirs should pay extra rate for treatment, 
12531-6. 


Very good tank effluent from sulphuric acid, 12537- 
8, 12561. 

Sewage is mixed with trade refuse, 12539-42. 

A company extracts the grease, 12543-56. 

Sulphuric acid used as precipitant being cheap, 
12557-8. 

Rivers Board not quite satisfied, 12559-60. 

Effluent not sufficiently acid to prejudice its treat- 
ment on bacteria beds, 12562-71. 

Great deal of grease eliminated before treatment, 
12572-4. 

Inadvisable to treat trade refuse by ‘itself unless 
quantity very small, 12575-7, 12647-52. 

Law should empower a special rate being laid on 
manufacturers who are polluting, 12579, 12647-51.. 

Special rate the only solution of the question, 12580. 

Manufacturer should put down some settling, pro- 
cess, 12581, 12648. 

Special rate would be partly for volume and partly 
for quality, 12583-6. 

Central court, to hold inquiries, would. be an ad: 
vantage, 12587, 

Should have powers with regard to land required, 
12588-9. 

Conditions can be made in case of new applications 
for connection, 12592. é 

Ditticulty is keeping works up to standard, 12592-5. 

Firms claiming a prescriptive right of connection 
have had to be compensated, 12596-8. 

Really practicable to deal wholesale with the mixed 

effluents, 12599. 

Advisable. to facilitate reception of trade effiluexts, 
subject, in some cases, to conditions, 12600. | 

Almost impossible in Bradford, (6. have separate 
trade sewers, 12601-2. 

Wool-combers’ effluent could )not be» treated: -by 

_ itself, 12603. 

Whole normal flow will soon bé treated with sul- 
phuric acid, 12604-10, 

Effluent is exceedingly acid, 12611-2. 

Acidity does not appear to interfere with bacteria 
bed, 12613-8. 

Nitrates very low after use of sulphuric acid, 
12620-6. 

Sewage treated in open precipitation tanks, 12627. 

Object of sulphuric acid is to get grease inte sludge, 
12630-1. 

Difficulty anticipated in neutralising sulphuric acid 
effluent, 12641-5. 

Separate sewage system might drive away manu- 
_ facturers,, 12646, 

Condition of Bradford Beck. is exceedingly. bad, 
12652-6. 

Sulphuric acid produces a first. purification of 50 
per cent., 12657, 


@ 


JONES, JOSEPH (Analysis of his Evidence). 


Pudsey sewage not treated until recently, 11759-61. 

Action due to pressure of Rivers Board, 11762, 
11856-7. 

Treated with lime as trade effluent is acid, 11763. 

Continuous filters not producing good effluent, 
11765-71. ; 


‘Admixture of trade refuse from beginning of sew- 


age works, 11773-6. 

Solid settled in tank and effluent filtered, 11778-9. 

Very little difficulty with manufacturers, 11781, 

Smaleweall, works practically for treatment of trade 
effluent, 11782-7, 11826-33. 

Separate. treatment of trade effluent: is expensive, 
11788-9. 

Trade. refuse is, from wool-washing and scouring, 
11793. 
Tanks and filters required and removal of grease, 
11794. ' 
Reception of trade effiuent gives satisfaction, 11795, 
11858. 

Conditions not ruinous; are thoroughly practical, 
11797-800. 

If manwaccurers complain, they are referred to 
Rivers Board, 11800, 11808, 11864-75. 

Law very difficult to interpret, 11801, 

Should detine duties:of. local authority, 11802. 

Local authority should be empowered, to make con- 
ditions, 11804-5. 

Should not. be compelled to take effluent without 
conditions, 11807. 
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LEECH, Sir BOSDIN T. (Analysis of his Evidence)— 


J ONES bi OSEPH. (Analysis of his Evidence)— peat, 
C c, 


Manufacturers generally willing to purify, 11808. 

Appeal should be to Rivers Board, 11809-13. 

Decision should be final, 11814-6. 

Manufacturers’ ordinary contributions as ratepayers 
should suffice, 11817-8, 11859. 

No riparian difficulty where sewage returned to 
stream, 11819-25. 

Experiments with septic tank being made, 11833-53. 

Gost of filter depends on how land is situated, 
11860. 

Filters purify after settlement and removal of 
grease, 11861-72. ; 

Inspection necessary and not objected to, 11875-4. 


KEIGHLEY, YORKSHIRE, 


Trade refuse mainly from wool-combings, Hopkin- 
son, 11881. 
Tanners’ refuse admitted into sewers, 7b., 11882-6. 
Preliminary treatment insisted on since 1898, 2b., 
11890-2. 
Manufacturers never raised any objections, 1b., 
11893-4. 

Conditions found quite practicable, 7b., 11895. 

Crude sewage discharged on to land, 7b., 11896-902. 

~ Conditions as to regular flow not enforced, 17b., 

11903-4. 

Trade effluent does not prejudice land treatment, 
ib., 11905, 11956, 11966. 

No difficulty with manufacturers, 7b., 11921-3. 

Effluent slightly discoloured sometimes by dye- 
water, ab., 11935-7. 

Preliminary treatment ensured by special Act, 1b., 
11945-52. 

Conditions of admission of trade effluents, 17b., 
11953. 

Special clause in Corporation Act, 1898, 7b., 11954. 

Special powers required on account of wool-combers’ 
suds, 7b., 11957. 

Trade effluent has not injured bacteria beds, 7b., 
11972-83. 


LAND. 


Central court should have powers with regard to 
land required for sewage disposal, Johnson, 
12588-9. 

Compulsory powers to purchase, Hewson, 14891-2. 


LAND FILTRATION. 


Filters silt up oftener when old, Bruce, 10888. 

Crude sewage discharged on to land at Keighley, 
Hopkinson, 11896-902. 

Trade effluent does not prejudice treatment, 1b., 
11905, 11956, 11966. 

Cannot get a good effluent from old land, Sharpe, 
12054-6. 

Sewage not passed on to land unsatisfactory, Mor- 
gan, 12445, 

Bacterial process plus land suggested for sewage 
disposal, Marshall, 12954. 

Effluent from septic tank treated on land, Watson, 
14658 -78. 
Not safe to go beyond 10,000 gallons to one acre, %b., 
14588-91. : 
90 per cent. purification from septic process and 
land, 7b., 14593-9. 

Nuisance arises when land is clogged, Pickles, 
15566. 

Easier to maintain beds in order than land, ib., 
15373-7. 

Soon becomes incapable of dealing with septic 
effluent, 7b., 15382-93. 

Question of land or beds a mere matter of expense, 
ab., 14394-5. 


LAW. 


In regard to trade effluents, see wnder Trade 
Effiuents. 


LEECH, Sir BOSDIN T. (Analysis of his Evidence). 

Manufacturing refuse admitted into sewers at Man- 
chester, 14348. 

Admixture of trade refuse vastly increases difficulty 
of sewage treatment, 14350. 

Condition of refuse greater difficulty than its 
volume, ib. 

Separate sewer not recommended, 143651. 


.’ streams, 14360. 


Positions and rights of manufacturers not clearly 
defined, 14352. 


Manufacturers have no claim to increase of existing 


rights, 14353. 

Refuse should be such as not to create nuisance or 
be detrimental to sewer or free passage, 14354. 
Manufacturers should purify water after use, 14355. 
As a rule, they prevent waste going into sewers, 
14356. 


Great difficulty is want of space and cost of plant, . 


ab. 

An arbitrating central power would be of great 
service, 14357. 

Special rate should not be charged except under 
special circumstances, 14358. 

Local authorities plead insufliciency of sewers anl 
difficulty of treatment, 14359. 

Results would be disastrous if water diverted from 

Riparian owners would be compelled to return water 
in the state it was taken, 14361. 


LEEDS. 


No difficulties between manufacturers and local 
authorities, Bruce, 10826-8, 10843-9. 

Population 435,000, Hewson, 14849. 

Dry weather flow about 16,000,000 gallons, 4b., 
14850-2. 

Very large quantity of trade refuse, ib., 14853-5. 

Some, roughly clarified, goes into stream, 7b., 14856. 

Conditions of admission into sewers, 7b., 14858-64. 

Trade refuse about one-third of flow, 2b., 14869. 

No adequate room to deal with sludge, ib., 14876-7. 

Plant for burning it in contemplation, ib., 14878- 
82. 

Sewage scheme awaiting Parliamentary sanction, 
ib., 14883-92. 

Compulsory powers to purchase land required, 1b., 
14891-2. 

Dibdin beds sludged up, Harrison, 14898. 

Fine contact beds give better results, 2b., 14899, 
14905-11. 

No appreciable loss of capacity, ib., 14899. 

Bed in work five or six years, ib., 14901. 

Capacity about 75,000 gallons, 2b., 14902. 


Pretty constant now: decreased a little first year, 


ab., 14903-4. 
Average results of fine bed, ab., 14912. 
Average of analysis for six months, ib., p. 219. 
Capacity of first tank has dropped from 86,900 to 
67,400 gallons, 2b., 14913. 


Fairly constant now for nine or ten months, 1b., 


14914. 

Tanks cleaned once in two years, 7b., 14916-24. 

Characters lower for 72 hours’ flow than 24, 1b., 
14925-31. 

Effluent from tanks used for double contact beds, 
ab., 14956. 

Results of bed very steady, ib., 14958-9. 


Invariably below provisional standard of Mersey 


and Irwell Board, ib., 14960-2. 

Analysis of Whittaker effluent, 7b., 14968. 

40 to 50 per cent. of matter organic, remainder 
mineral, ib., 14969-76. 

Whittaker filters working at 400 gallons per square 
yard, ib., 14978. 

Last about seven weeks, ib., 14979. 

Solid matter removed at end of month, 2b., 14980-1. 

Bed washed out twice in three years, ib., 14987. 

Growth on. top every spring, 7b., 14988-91. 

Expensive to construct, but area small, ib., 14997. 

Holes require cleaning three times a day; once 
with Candy sprinkler, 2b., 14999. , 

Leeds filter started last year, ib., 15004. 

Diameter is 45ft., 2b., 15005. 

Made of 14in. slabs of clinker, ib., 15006-10. 

Sewage poured on with Candy sprinkler, ib., 
15011-3. 

Ten barrow loads taken out by screens daily, ib., 
15014-6. 

80 tons of wet wool fibre taken out weekly, ib., 
15017-23. 

Growth on top rather worse than. on Whittaker, ib., 
15024-9. 

Composition of effluent, ib., 15030-8, 15045. 

Filter is 6in. of fine clinker, ib., 15039. 

Takes about three weeks to become useless, ib., 
15040-2. 

Best effluent as clear as drinking water, tb., 15043. 


Ee ee 


INDEX. 


LEEDS—continued. 


Suspended matter not so well oxidised as in Whit- 
taker, Harrison, 15047-8. 

Sludge is very slightly putrescent, 2b., 15049. 

Proportion of organic to mineral matter about same 
as in Whittaker, ib., 15050. 

Ducat filter in operation a year last May, 1b., 
15051-2. 

Will not work with screened sewage, ib., 15053, 
15058-62. 

Septic-tank effluent turned on without stopping, 
ab., 15053. 

Results are very good indeed, ib., 15054. 

Nature of the effluent, ib., 15055-6. 

Suspended matter identical with that of Whittaker 
and Leeds, ib., 15057. 

Does not choke with tank effluent, ib., 15063-5. 

Time of passage, 1? minutes, 7b., 15066-7. 

Very little difference between effluent and that of 
double contact beds, ib., 15068. 

Treats about 500,000 gallons per acre, ib., 15070. 

Leeds bed treats a million, 2b., 15071. 

Rather better results than septic tank, ib., 15076- 
80. 

Filtered through layer of thin material, 7b., 15081. 

Rate of second filtration, 2,000,000 gallons per acre, 
ib., 15082. 

Storm water turned on to filter, 2b., 15086. 

Washes out the filter, 1b., 15087-8. 

Makes effluent worse for a short time. 7b., 15088-91. 

Cleaning out flow 20 times normal, ib., 15092-3. 

Storm water not above six times, 1b. 


LEEDS FILTERS. 


Description of the filters, Harrison, 15004 et seq. 


LETTS, E. A., p.sc., pu.p. (Analysis of his Evidence). 


Excessive growth of ulva due to pollution, 13516. 

Statement on study of the nuisance arising from the 
weed, 13514. 

Résumé of previous evidence, 13516*. 

Ulva latissima in Belfast Lough, 7b. 

Practically absent from Strangford Lough, 2b. 

Absorption of ammonia by the seaweed, 1b. 

Working of experimental bacteria beds, 1b. 

Figures for first and second contact, 1b. 

Chemical and biological changes occurring in the 
beds, 1b. 

Table showing amount of dissolved gases, 1b.° 

Figures showing nitrates and nitrites, 7b. 

Chemical explanation of these figures, 7b. 

Biological explanation, 7b. 

Conclusions and recommendations, 1b. 

Distillery, refuse highly nitrogenous, 13517. 

Continuation of recommendations, 13518*. 

Cost of reclaiming the land renders it impractic- 
able, 13519. 
Free ammonia in effluent might be largely reduced, 
13519*. 
Ulva might be used as an aquatic sewage farm, 1b., 
13531-3. 

Ulva might be removed and utilised upon land, 
13519*-50, 13543-57. 

Growth purifies sea water, only a nuisance when 
rotting on the banks, 13526. 

Corporation should experiment before finally adopt- 
ing any scheme, 13535. 

Sludge serves as food for the ulva, 13539. 

Sludge easily disposed. of at Belfast, 15540. 

Must not be allowed into the waterway, 13541, 
13548. 

Complaints of ulva confined to summer and autumn, 
3549. 

Cannot account for its disappearance from north 
side of lough, 13560-3. F 
Increase on south side may be explained by dis- 

charge of distillery refuse, 13564. : 
Standard of efficient purification not determined, 
13567-80. 
Reduction of free ammonia by 90 per cent. might 
prevent growth, 13567-71. ; 
High degree of purification required to prevent 
growth of ulva, 13572-80. 
North shore still bad as far as Greencastle, 13582. 
Appendix to evidence :— 
Table 1.—Analyses of sewage and effluents, p. 142. 
Table 2.—Nitrogen present as free and albuminoid 
ammonia, p. 144. 
Table 3.—Oxygen absorbed test, p. 145. 
Table 4.—Dissolved gases, p. 146, 
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LOCAL AUTHORITIES. 


Position with regard to the admission of trade 
effluents into sewers, etc., see under Trale 
Effluents, 


MANCHESTER. 


Manufacturing refuse admitted into sewers, Leech, 
14348 ; Fowler, 14375. 

Manufacturing refuse admitted into sewers under 
certain conditions, Dreyfus, 14362. 

Act of 1902 will make position of manufacturers 
clearer, 2b., 14366. 

Character and quantity of refuse, Fowler, 14376. 

Special objects and powers of the Act of 1902, ib., 
14404-6, 14439. 


MANUFACTURING REFUSE. 


See Trade Effluents. 


MARSHALL, HAROLD, C. W. CROSSLEY, PERCY 


GRATRIX BALDWIN, and JOHN SMITH 
(Analysis of their Evidence). 


Position and rights of manufacturers defined in 
_ Public Health Act and legal decisions, 12931-2. 
Cases and statutes specially cited :— 
Ainley v. Kirkheaton Local Board. 
Peebles v. Oswaldtwistle Urban District 
Council, 
Eastwood v. Honley Urban District. Council. 
Rivers Pollution Prevention Act. 
West Riding Rivers Act, 1894, 12932. 
Safeguards under Public Health Act and Rivers 
Pollution Act are sufficient, 12933. 
Halifax has received the trade effluent up to re- 
cently, 12935. 
“Trade refuse” is a misleading term; comprises 
solids that do not go into sewers, 12936. 
Factories in the West Riding so essential to dis- 
trict that sewage system should provide for them, 
12937. 
Factories pay more than fair share of rates, ib. 
Manufacturers burn “refuse,” and put “ effluent” 
into sewer, 12938. 
Grease has always gone into Halifax sewers, 12939. 
Health tables of Halifax, Huddersfield, and Brad- 
ford show that effect is beneficial, ib. 
Improvement in health due to admixture of trade. 
effluent with domestic sewage, 12940. 
Mortality tables of Yorkshire towns, 1897-1901, 
12941. 
Cost is less if whole sewage treated at one centre, ib. 
Solids have always been removed at works, 12942- 


Factories have been erected relying on connection 
with sewers, 12951. 

Sewage questions can best be dealt with by the 
ordinary courts of justice, 12952. 

No difficulties with local authorities until recently, 
12953. 

Bacterial process plus land suggested for sewage 
disposal, 12954. 

Regulations framed by Corporation not legally 
enforcible, 12957. 

Halifax Traders’ Committee did not consider them 
practicable or lawful, 12958. ri 

Regulations passed by the Council, 12959. 

Considerable portion of effluent goes down the 
river, 12962. 

Solids removed by catch pits before going into 
sewer, 12963. 

Sewage should be treated at a common centre after 
dense solids taken out, 12965. 

Many works already connected with sewers, 12966- 


Corporation will not admit prescriptive right of 
connection, 12972. 

Effluent must be taken under Sec. 21 of Public 
Health Act, if sewers large enough, 12976-9. 

Connection with sewers of advantage to trade, 
12980. 

Wholesale treatment of trade effluent more effectual 
and economical than separate, 12981, 13001. 

Most undesirable to precipitate locally, 12082. 

Anninesere makes an abominable precipitate, 
ib. 

Local authorities say that trade effluent prejudices 
treatment or makes it more difficult, 12084. 
Willing to take it, provided solids and grease 

removed and flow regular, 12984. 
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’ W. CROSSLEY, P. e alysis of his Evidence)——continued.” 
SSHALL, HAROLD, C. W. CROSSLEY, PERCY MILLS, J. H. (Analysis 0 
MRATRIX ‘BALDWIN, and JOHN SMITH. (Analy- Firm has land, but refuses to treat effluent, 11596- 
605. 


ais of their Evidence)—continued, 


Impossible to get land for precipitating solids in 
the middle of Halifax, 12984*-93. ; 
Conditions of Corporation to be retrospective, 
12985-7. 

Settlement of solids a serious matter as regards 
land and expense, 12988. 

Absolutely ee to store 1,000,000 gallons at 
works, 12991, 12998-13000. 

Mixture of different effluents used for iron boilers, 
12994. 

Hfluent must be practically neutral at outfall, 
12995. . 

Regular flow could be arranged for at sewage 
works, 12996. : 

Unfair to require new works to treat while old 
works do not, 12999. 

More solids and grease from domestic than trade 
effluent, 13002. 

Manufacturers prefer to pay than erect provisional 
works, 13003. 

Corporation can get more land by paying for it, 
13004-7. 

Question of purification is whether it would be 
reasonably practicable, 15008-10. 

Great difficulty is want of space, 13010. 

Trades should be classified and specially assessed, 
13016. 

Manufacturers advised that they can go into drain 
under Section 21 of Public Health Act, 13019-24. 

Must limit discharge into sewer to water obtained 
from other sources than the stream, 13025. 

Fiow of stream must be kept up, 1b. 

Present system works with regard to riparian 
rights, 135026. 

Factories pay about one-half of the rates, 13027-8. 


MARTIN, JOSEPH SAMUEL (Analysis of his 


Evidence). 


Mines cause more or less river pollution, 15962. 

Pollution is sediment and dissolved matters, 15963. 

Sediment mostly coal-washings and sand, 15964-7/6. 

Acid used in tin works gives trouble, 15979. 

No great difficulty in neutralising effluents, 15980. 

Places using strong acids should be under super- 
vision, 15981-2. 

Finely-divided sand would require a long time to 
settle, 15983-5. 

Ooal washings could be settled without very con- 
siderable expense, 15990. 

Standard could be established for coal dust and 
clay. 15992-6. 

Overflow from old coal workings not very important, 
15998-16000, 

No complaints recently from arsenic works, 16003. 

Pollution arises from processes carried on in the 
mine, 16005. 

May also arise from acid pumpings, 16006-8. 

Action does not lie for inconvenience caused to 
riparian owners by acid pumpings, 16010-9. 


MERSEY AND TRWELL DISTRICT.’ 


Rivers in a terrible condition, Reid, 12929. 


MILLS, J. H. (Analysis of his Evidence). 


Manufacturers’ refuse not admitted into sewers, 
11562. 

Only one manufacturer in Crompton’ ° district, 
11564. 

‘Connected with sewer without consent, 11567. 
Effluent is kear liquor from bleach works, 11570-1. 
About one-third of normal flow, 11572-5. ' 

Absorbs 30 or 40 grains oxygen in three minutes, 
11578. 

Sewage treated with alumino-ferric and filtered in 
polarite beds, 11579. 

Unsatisfactory results due to bleach works effluent, 
11580. j 

Effiuent sometimes very acid, sometimes very alka- 
lines, 11585. 

Samples taken with a view to prosecution, 11589. 

Firm is large ratepayer, 11590. 


Effluent not treated before passing into sewer,. 


11592. ‘ 
Lo¢al authorities should not: receive such’ effluents 
unless paid, 11593-5. 


Manufacturers should remove solids and grease, 
11602. 
Law not clear in the Rivers Pollution Act, 11605. 


MINES. 


Cause more or less pollution, Martin, 15962. 

Pollution is sediment and dissolved matter, 1b., 
15965. 

Sediment most coal-washings and sand, 7b., 15964- 
76. 

Overflow from the old coal workings not very im- 
portant, 2b., 15998-16000. 

Pollution arises from processes carried on in the 
mine, 7b., 16005. 

May also arise from acid pumpings, 7b., 16006-8. 

Action does not lie for inconvenience caused to 
riparian, owners by acid pumpings, 7b., 16010-9. 


MIXED SEWAGE AND TRADE EFFLUENTS. 


Treatment of, see under Trade Effluents. 


MORGAN, E. Lu., a.m.1.c.z., and JAMES ASHTON, 


F.C.S., F.1.8.B. (Analysis of their Hvidence). 


Manufacturers’ refuse admitted into sewers at Bol- 
ton, 12424. 

About one-half of volume is trade refuse, 12425, 
12465. 

Sites of works generally on streams, 12427. 

Water taken has in some cases to be returned to 
stream, 12428. . 

Refuse generally contains a large quantity of solid 
matter, 12430-1. 

But not a large quantity of grease, 12432. 

Tanners’ refuse is either alkaline or acid, 12433-5. 

Intermittent flow and chemical elements are chief 
difficulties, 12435-6. 

Variation in flow creates a serious difficulty with 
chemical precipitation, 12437. 

System is chemical precipitation and land, 12438-41. 

Only 130 acres available; area not sufficient, 
12442-3. 

Sewage not passed on to land unsatisfactory, 12445. 

Undoubted difficulty in treating trade refuse, 12446. 

A considerable number of connections are of long 
standing, 2b, | 

New connections made on condition that works are 
laid down, ib. 

Necessary safeguards are removal of solids and regu- 
lar flow, 12449-52. 

Septic equalising tank recommended for trade re. 
fuse, 12450-1, 12461-5, 12504-5. : 

No powers now to enforce compliance with condi. 
tions, 12453. 

Powers to make conditions ample in case of new 
applications, 12455. 

Difficulty where manufacturers claim prescriptive 
rights, 12456. 

Manufacturers want local authority to suggest 
scheme, 12456-60, 12487-9. 

Settling should be done at. works, 12465. 

Powers of entry or inspection are necessary, 
12466-8. 

Intermittent flow’is the real difficulty, 12469-74. 

Some manufacturers are prepared to help, 12472, 
12481. 

Cost of separate treatment of trade refuse would 
be prohibitive, 12475-7. 

Position and rights of manufacturers are not clearly 
defined, 12479. 

Law should give powers to detect and punish 
offences, 12480. 

Central board would be of advantage to local autho. 
rities and manufacturers, 12482-4. 

Only question should be: is effluent entitled to 
admission to sewers, 12483. 

Undoubted confidence in Mersey and Irwell Rivers 
Board, 12485-6. 


‘Authority should suggest standard but not method, 


12487-8. 

Manufacturers should not be specially rated pro 
vided they do their best at works, 12490-1. 

Trade refuse increases difficulty of treatment about 
50 per cent., 12492-5. ~ 

Tanners’ refuse most. difficult to treat, 12496-7. 
" water taken from stream turned into sewer it 
would lead to a law suit, 12500-2. ~ 

Bye-laws for securing equal flow and removal 3f 
solids, 12505. ar 
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MUSSELS. ee PETRIE, ALprerMAN. (Analysis of his Evidence)— 
See under Fish. contunued. . 
Oysters laid down as shown in the table, 16236. 
OLDHAM. Portuguese oysters come to Kent and Sussex, 
Be, we ee: i a Lae 16238. a 
sib Spenathon about; ix) Reapy. ik upineon, Mussels are imported from Holland, 16239. 


©» Population of district about 139,000, ib., 15571. 
Dry weather flow 43 to 5 million gallons, ih., 15572. 
' Combined system of sewers, ib., 15573. 
Three to four dilutions of rainfall, ib., 15574-9. 
* Works started on chemical precipitation system, 
ib., 15580. 
» Lime and copperas used, ib., 15581. 
Precipitants abandoned after trial, ib., 15584-7. 
Tanks hold about quarter of flow, ib., 15588. 
About 25 grains suspended _ solids removed, 1b. 
15589-94. 
Sludge pressed and fetched away by farmers, ib., 
15595-6. 
20 per cent. of lime has to be added, ib., 15597*-602. 
~ Nominal charge 1s. a ton, not often enforced, ib., 
15601. 
Tank effluent passed through single contact beds, 
%b., 15604-6, 15630-4. 
Beds will be nine acres, ib., 15608. 
Simply dug out, lined with planks, ib., 15609. 
Two rows of field tiles at bottom, ib., 15610-7. 
Tiles covered with 8in. or 10in. very coarse clinker, 
bed then filled with screened clinker, ib., 15618. 
Carriers placed across to distribute sewage, ib. 
Not very much sludge in carriers, ib., 15619. 
Does not remain on top of coarse beds, ib., 15621. 
Bed with fine upper layer clogged, <b. 
Not much decrease of capacity, ib., 15626-7. 
Material could be washed if choked up, ib., 15628. 
Average results of first contact, ib., 15634-44. 
Strength of sewage much increased lately, 7b 
15645. 
Gradually becoming a water closet town, ib., 15646. 
Condensing water from mills passed into sewers, 
15647-9. 
Sewage is mainly domestic, ib., 15651. 
Precipitation with single contact satisfies Rivers 
Board, ib., 15652. 
Second contact will be added if first does not remain 
satisfactory, ib., 15653-8. 
Cost of beds about £700 an acre, ib., 15659-67. 
Average depth, 3ft., ib., 15668. 
Beds get sick in the hot months, ib., 15670. 
Suspended solids in effluent, ib., 15671-9. 
Whole flow dealt with by precipitation, ib., 15681. 
About half by second process, ib., 15681*. 
Plenty of land for extension, ib., 15685-9. 
Not suitable for land treatment, ib., 15690-1. 


OTLEY. 


Manufacturers’ effluent, discharged into sewers, 
Sharpe, 11990. 

Refuse 36 per cent. of flow, ib., 11992. 

Some preliminary treatment takes place, ib., 11996. 


OYSTERS. 
See under Fish. 


> 


‘a: 


PEEBLES v. OSWALDTWISTLE URBAN DISTRICT 
COUNCIL. 


Cited : Marshall, 12932; Dreyfus, 14366. 
Decided upon point of procedure, Wilson, 14072-3. 


‘PETRIE, Atpprman (Analysis of his Evidence), 
American oysters imported since 1889, 16215. 
Value of oysters about £100,000, 16216. 

Collected chiefly from Long Island Sound and East 
River, 16219. ° 

Packed in barrels of 1200, 16220. 

40 per cent. consumed; remainder laid down, 
16223. 

No case of disease known from eating oysters con- 
taminated in transit, 16229-33. 

United States Government very particular about 
oyster grounds, 16233. 

Copies of United States Government certificates of 
oyster fisheries, zh. 

Oyster beds, layings, and ponds, England and 
Wales, ib. 

Fishery Commission is a permanent department of 
the Government, 16234-5. 
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PHILIPS 


Delivered to market for consumption, 16241. 

Fresh water improves their condition, 16241-4. 

Run the same risk as oysters, 16242. 

Case of typhoid ascribed to oysters at Harvard Ool- 
lege atew years ago, 16247. 

No oyster scare in America, 16248. 

More particular as to sewage contamination than in 
this country, 16249. 

Local medical officer of health objected to as reporter 
on oyster "beds, 16253. 


Would have confidence in Local Government Board, 


16254. 

Board should take the matter up, 16255. 

Fishmongers’ Company have no control outside 
London, 16257. 

No such body in Liverpool, 16258-9. 

Fishing industry large enough to have a separate 
department, 16260. 

American oysters free from disease, 16263-5. 

Contract disease if put on polluted beds, 16264. 

Mussels used for bait are small; not sold for foed, 
16268-9. 

American regulations for shell-fisheries alluded te, 
16270-4. 

Legislation will be necessary, and should be 
thorough, 16275-6. 

Control should be exercised over foreign imports, 
16277-9. 


(Analysis of his Evidence). 





Law in regard to reception of trade effluent ueeds 
to be better defined, 15848. 

Brewers should have facilities for getting rid ef 
their effluents, 15849. 

Refuse mainly warm water, 15850-5. 

Can be kept below 110° F., 15853. 

Suspended solids quite easy to keep back, 15854, 

Effluent not detrimental to sewage treatment, 
15856-9. 

No acids in effluent, 15857. 

Local authorities have refused to take brewery 
effluents, 15860-1. 

Law should compel them to take effluents whieh 
would not interfere with sewage treatment, 15862. 

Appeal from local authority should lie to some 
authority, 15864, 15859. 

Manufactories for which bye-laws are necessary 
should be defined by law, 15866. 

Not necessary for breweries, ib. 

Refuse should be delivered regularly, 15867. 

Brewers should pay for extra expense of treating 
their refuse, 15868, 15886-8. 

Local authorities, could make bye-laws provided 
there is an appeal, 15872. 

Should be a tribunal separate from Rivers Board, 
15873, 15878-9. 

Central Sewage Board suggested, 15874-6. 

An independent board would be quite satisfactory, 
15877. 

Water taken from stream for cooling should be 
kept separate and returned, 15882-5. 

Special payment preferred to treatment of effluent, 
15886. 

Solid yeast. should be kept owt of refuse, 15890. 

Brewery refuse has manurial value, 15892. 

Sewers should be enlarged if not big enough, 15893. 

Special rate paid should provide for accommodation, 


15894-9. 


PICKLES, GEORGE HENRY, a.m.1.c.x., and RAY- 


MOND ROSS (Analysis of their Evidence). 
Population of Burnley 97,044, 15203. 
Two watersheds worked on same system, 152047. 
History of the installation at Duckpits, 15208-44. 
Present system 12 septic tanks of 1,273,000 gallons 
total capacity, 15245. 
Sewage passes through three screens and is neutra- 
lised by lime, ib. 
Sewage is sometimes acid, 15246, 15266. 
Rate of flow about eight hours, 15247. 


Proposed to double tank capacity, 15248. 


Dry weather flow of 2,000,000 gallons, 15249, 15320. 
PP? 
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PLATT, S. S., mMinst.c.z., and THOMAS STEN- 
HOUSKH, rF.tc., F.c.s. (Analysis of their Evidence)— 
continued. 


PICKLES, GEORGE HENRY, a.m.ic.e., and RAY- 
MOND ROSS. (Analysis of their Evidence)—contd. 


Domestic sewage almost entirely water-closet, 
15250-2. 

Very little manufacturing effluent, 15252-4. 

Dye-works have arranged for uniform discharge, 
15255-7, 15318. 

Settling tanks at the dye-works, 15258. 

No trouble found with effluent, 15259-60. 

General composition of the sewage, 1526-7. 

Distinctly acid when dye-liquor comes down, 15266. 

Separate system for storm water, 15267, 15312-3. 

About five or six dilutions in severe storm, 15269. 

Storm overflows in different parts of town, 15271-2. 

Constitution of tank effluent, 15273. 

Method of working contact beds with septic tank 
effluent, 15274-81. 

Beds in work for three to five years, 15282-6. 

Capacity equal to 29 gallons per square yard, 15287. 

6°44 acres first contact beds; 4°01 second, 15288-95. 

Capacity diminished about two-thirds in two years, 
15296. 

Capacity of 29 gallons can be maintained, 15297-309, 
153526-37. 

Proposed to increase beds to 20 acres, 15310-1. 

Increase will treat whole sewage, 15312. 

Storm water will be discharged to land filtration, 7b. 

Contact beds deal with 150,000 to 300,000 gallons 
per acre, 15526-33. 

Beds cost £1,200 to £1,400 per acre, 15338-41. 

Solids intercepted by distributing troughs of beds, 
15542-8. 

Tanks emptied three times a year, 15348. 

Stay in tank should be at least eight hours, 
15340*-2*. 

Separate system for surface water, 15345*. 

Ordinary rate is two fillings in 24 hours, 15348*-9*. 

Beds have 10 hours’ complete rest in 24, 15550-3. 

Sludge mixed with lime and pressed, 15354-62. 

Sold to farmers for 10d. a ton, 15355. 

Has no value except for the lime, 15356. 

Land is clogged and sewage sick, 15364-72. 

Nuisance arises when beds or land become clogged, 
15356. 

Easier to maintain beds in order than land, 15373-7. 

Land socn becomes incapable of dealing with septic 
effluent, 15382-93. 

Effluent run over land to please Rivers Board, 15394. 

Question of land or bacteria beds a mere matter of 
expense, 15394-5. 

Population of Duckpits district about 80,000; flow 
25 gallons per head, 15396*. 


PLATT, 8S. S., m.inst.c.5., and THOMAS STEN- 


HOUSE, Ff.1.c., ¥F.0.8. 


dence). 


About one-fifteenth of Rochdale sewage is trade 
refuse, 12279-81. 

Intermittent flow and character of refuse add to 
difficulty of treating sewage, 12284-9. 

Some manufacturers have subsiding tanks, 12294. 

Grease is one of the greatest troubles, 12295. 

Sewage treated in precipitation tanks with alumino- 
ferric, 12296-8. 

Land got sewage sick, 12297. 

Purification unsatisfactory on account of the manu- 
facturers’ refuse, 12300-1. 

Difficulty of land treatment mainly attributed to 
grease, 12302. 

Very few manufacturers recover their grease, 12303. 

Treatment sufficient for sewage if trade refuse not 
admitted, 12306-7. 

Refuse admitted before Rivers Pollution Act, 12308. 

New factories connected on condition of preliminary 
treatment, 12310-4, 12338. 

Old manufacturers have acquired a vested interest, 
12316. 

Small manufacturers cannot get land or room for 
tanks, 12317-23. . 

Law should give greater powers in such cases, 12324. 

Difficulty only with those who claim prescriptive 
rights, 12525, 12339. / 

Position and rights of manufacturers not adequately 
defined, 12326. 

Sufficient preliminary treatment could be done for 
a mere trifle, 12327. 

Law should give right to insist on it, 12328-9. 

Manufacturers who abstract water from stream 
should be made to restore it in satisfactory con- 
dition, 12330. 


(Analysis of their Evi- 


Reasonable regularity of flow and removal of. solids 


sufficient safeguards for admission to sewers, 
12351. 

No difticulty if reasonable standard could be en- 
forced, 12332-5. 

Water should not go into sewer if it ought to be re- 
turned to stream, 12336-7. 

Central Government Rivers Board better than ap- 
peal to ordinary courts of law, 12559-46, 

Money spent on preliminary treatment preferable 
to increased rates, 12347. 

Local authorities find the difficulties and expense 
of treating trade refuse very serious, 12348. 

Alteration of law regarding streams would cause 
very great hardship, 12349. 

Incidence of rating unfair to some manufaciurers, 
12350-1. 

Manufacturers could find room for treatment if 
forced, 12352-4. 

Suggested sbandard for 
hquids, 12356. ' 

Liquid should stand a reasonable time, say 12 hours, 
12358-64. 

Authority would not undertake to clean tanks, 
123565-7. . 

Sediment should be dealt with as solid refuse, 
12368-9. 

Results of tests of mixed sewage, 12371-3. 

Refuse from soap works contains large amount of 
salt and tissue, 12373-7. 

Great waste through not recovering the salt and 
glycerine, 12578-82. 

Would not cause difficulty if flow spread over the 24 
hours, 12383-97. 

Raw sewage varies greatly, chiefly owing to trade 
refuse, 12399-402. 

Trade refuse does not interfere with bacteria beds, 
12403-7. 

Septic tanks as first process give uniformity, 12408. 

Manufacturers see that condition of regular flow is 
reasonable, 12409-12. k 

Alumino-ferric treatment—results 
12413. 

Bacterial treatment—results of analysis, 7b. 

Trade effluents add greatly to cost of plant required, 
12414-8. 

Separate sewer prohibitive in price—works are too 
much scattered, 12419-21. 


manufacturers’ refuse 


of analysis, 


POWELL, BERNARD (Analysis of his Evidence). 


Tannery refuse admitted into sewers at Handsworth, 
12067, 12119-21. ; 

Materially increases difficulty of treating sewage, 
12069. 

Difficulty arises both from nature and volume of 
waste, 12070. 

Local authority might with advantage be empowered. 
to construct special trade sewers, 12071. : 

Position and rights of manufacturers very inade- 
quately and unsatisfactorily defined, 12072. 

Should not have greater rights of admission to 
sewers except under very stringent safeguards, 
12075. 


Flow should be regulated and sediment reduced to — 


standard, 12074. : cel 

Experimental bacteria beds for treating Birming- 
ham sewage, 7. 

Suspended matter removed at tannery; flow could 
be made regular, 12075. 

Difficult to get manufacturers to remove solids with- 
out severe measures, 12076. 

Rivers Board might lean towards manufacturers, 
12077, 12101-4. 


Special independent Board, like Local Government — 


Board, should be formed, 12077. ; 

Manufacturers should pay cost of disposal of their 
waste, 12079, 12085. 

Objections to admission of trade waste are greater 
d'ficulty of treatment and increased size of sewers 
and works, 12080. 

Effect. of diversion depends on volume of stream and 
amount taken, 12081. 

Manufacturers should be forced to treat their waste 
and return it to stream, 12082. 

Local authority interested in condition of streams, 
12083. 





INDEX. 


POWELL, BERNARD, (Analysis of his Evidence)— 


continued. 


Small manufacturers should pay cost. and have waste 
treated at sewage works, 12085. 

Local authority more likely to treat waste properly 
than manufacturers, 12087-8. 

if law clearer defined it would save the expense of 
legal proceedings, 12092-93. 

Powers adequate for dealing with new works, 12094. 

Greater powers required where firms claim prescrip- 
tive rights, 12095-6, 

Difficulties will have to be arranged, with power of 
appeal, 12097-100. 

Trade refuse has always been admitted to sewers at 
Handsworth, 12109. 

Trade water objected to if giving more trouble than 
domestic sewage, 12111-3. 

Manufacturers simply pay the ordinary rates, 
12114, 12118. 

Flow of trade effluent might be regulated, 12116. 


PRECIPITATION AND SETTLEMENT. 


Results of alumino-ferric treatment, Platt, 12413. 

Variation in flow creates a serious difficulty, ib., 
12435-6. 

Very good effluent from sulphuric acid, Johnson, 
12537-8. 

Sulphuric acid used, being cheap, ib., 12557-8. 

Rivers Board not quite satisfied, ib., 12559-60. 

Effluent not sufficiently acid to prejudice its treat- 
ment on bacteria beds, ib., 12562-71, 12613-8. 

Effluent is exceedingly acid, ib., 12611-2. 

Nitrates very low after use of sulphuric acid, ib., 
12620-6. 

Object of sulphuric acid is to get grease into sludge, 
vb., 12630-1. 

Difficulty anticipated in neutralising effluent, ib., 
12641-5. 

Sulphuric acid produces a purification of 50 per 
cent., 1b., 12657. 

Alumino-ferrie makes an abominable precipitate, 
Marshall, 12982. 

Sludge from septic treatment about half quantity 
with chemical precipitation, Watson, 14534. 

Considerable advantage found in abandonment of 
chemical precipitation, ib., 14540. 

Gives more thorough settlement and less solids, 
ab., 14544-51. 

Analysis of effluents from precipitation tanks, 
ib., p. 205. 

Large accumulation of sludge, Wike, 14637, 14645-9. 

Fifty per cent. purification with lime, ib., 14699- 
705. 


Description of Bradford works, Garfield, 15094-200. 

Description of the works at Salford, Corbett, 15402 
et seq. 

Settlement insufficient without chemicals, b., 
15459-60. 

Stagnant settlement a troublesome process, %b., 
15464. 

Efficient precipitation a first essential, ib., 15466. 

Description of works at Oldham, Wilkinson, 15580 
et seq. ' 


PUBLIC HEALTH ACT, 1875. 


Intended local authorities to deal with all kinds of 
sewage, Crowther, 10607. 

Whittled down by Rivers Pollution Prevention Act, 
1876, ib., 10607, 10636. 

Should be consolidated with Rivers Pollution Pre- 
vention Act, 2b., 10609. 

Defines position and rights of manufacturers, etc., 
Marshall, 12931-2. 

Safeguards under Act are sufficient, ib., 12933. 
Effluent must be taken under Section 21 if sewers 
large enough, 7b., 12976-9. , 
Manufacturers advised that they can go into drain 

under Section 21, 2b., 13019-24. 
Manufacturers should be included in “ Premises” 
in Section 21, Ellis, 13964, 13973. 
Sections 15 and 21 materially modified by Rivers 
Pollution Prevention Act, 1876, Waller, p. 257. 
Gives manufacturers a perfect right to connect with 
sewers, Whitaker, 14225. 

Removal of suspended solids not required by Act, 
4b., 14255. 

Extracts from the Public Health Act, 1875, Sec. 21, 
Fowler, 14439. 
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PUBLIC HEALTH ACT, 1875—continuwed. 


Public Health Acts Amendment Act, 1890, Secs. 16 
and 17, 14439. 

Sec. 17 not sufficiently definite, ib., 14446. 

Local authority can take action under the Act with 
regard to contaminated oyster beds, Towse, 
16285. 

Fishmongers’ Company could also take action, ib., 
16297. 


PUDSEY. 


Sewage not treated until recently, Jones, 11759-61. 

Action due to pressure of Rivers Board, ib., 11762, 
11856-7. 

Treated with lime, as trade effluent is acid, %b., 
11763. 

Continuous filters not producing good effluent, 1b., 
11765-71. 

Admixture of trade refuse from beginning of sewage 
works, ib., 11773-6. 

Solids settled and effluent filtered, 7b., 11778-9. 

Very little difficulty with manufacturers, ib., 
11781. 

Smalewell works practically for treatment of trade 
effluent, 7b., 11782-7, 11826-33. 

Trade refuse is from wool-washing and scouring, 
ab., 11793. 

Reception of trade effluent gives satisfaction, ib., 
11795, 11858. 

Experiments with septic tank being made; %b., 
11833-53. 


PURCELL, MARMADUKE F., m.rst.c.z. (Analysis 


of his Evidence). 
Utilisation of sewage, 13300. 
Contents of London sludge, 13303. 
Ammonia and gas obtained by distillation, 1b. 
Cost and value of products, ib. 


QUEENSBURY, YORKSHIRE. 


Council takes trade effluent without complaint, 
Foster, 11084. 

Treats sewage with alumino-ferric and land, ib., 
11086-95, 11115-8. 

Sewers built to take trade refuse, id., 11106-10. 


REID, WALTER FRANCIS, c2., F.cs., F.L¢. 


(Analysis of his Evidence). 


Position and rights of manufacturers not ade- 
quately defined, 12873-4. 

Contrary decisions have often been given, 12875. 

Conditions vary in the different districts, 12877. 

Law should give manufacturers greater rights to 
connect with sewers, 12878-9. 

Local authorities should demand safeguards, 
12880. 

Regularity of flow can be arranged, 12881-2. 

Difficulty with old works where no land available 
for storage, 12883. 

Unfair to impose on them same conditions as on 
new works, 2b. 

Continuing certificates, as under Explosives Act, 
might be granted, 12884. 
Authorities may reasonably ask for removal of 

solids, 12886. 

Difficult to find out what Rivers Pollution Act 
really does impose upon manufacturers, ib. 

All manufacturers not prepared to remove solids, 
12887. 

Each industry should have its guild on the German 
system, 12888-94, 12918-23. 

Inquiry, as in France and under Explosives Act, 
should be held before establishment of new 
works polluting air or water, 12895-904. 

Manufacturers think it unfair to pay rates and for 
their own purification works, 12905. 

Loca] authorities have insufficient technical know- 
ledge, 12907. 

Tribunal of appeal would be an advantage, 
12907-8. 

Bulk of water must go back to stream, 12900-11. 

Disputes about riparian rights very frequent in 
law courts, 12912-3. 

Action of explosives and alkali inspectors un- 
doubtedly beneficial, 12914. 

Inspectors do not, as a rule, divulge trade secrets, 
12916-7. 
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REID, WALTER FRANCIS, ¢.n., ¥.0.8., Fc. (Analy- SALFORD—continued. 


sis of his Evidence)—continued. 


Rivers Board would not suit as tribunal, 12925. 

Central Board would be preferable, 12926. 

Local Rivers Board inclined to inflict hardship on 
manufacturers, ib. 

Rivers of the Mersey and Irwell district in a 
terrible condition, 12929. 


RIPARIAN RIGHTS. 


See under Trade HKffiluents. 


RIVERS. 


In very bad condition in manufacturing districts 
ot Yorkshire, Crowther, 10631. 

Connection with sewers best remedy, tb., 10644-5. 

Smaller streams in Yorkshire in very bad condi- 
tion, Hirst, 10738. 

Trade effluent put into river without purification, 
ib., 10742-3. 

River so bad no purification attempted, 7b., 10766. 

Purification should begin at head of stream, 7b., 
10772. 

Coloured dye-water turned into stream, ib., 
10776-80. 

In a terrible condition in Mersey and. Irwell district, 
Reid, 12929. 

Purification taken up by County Council, Williams, 
14187-8. 

Something should be done to prevent pollution, 
Waller, 15944. 


RIVERS BOARD. 


Acts through local Corporation, Walker, 11299. 
General result of work on the right side, ib., 11300-1. 


See also under Trade Effluents—Appeal in case of 
dispute. 


RIVERS POLLUTION PREVENTION ACT, 1876. 


Law as to trade effluent not clear, Mills, 11605. 

Difficult to find out what Act really does impose 
on manufacturer, Reid, 12886. 

Defines position and rights of manufacturers, etc., 
Marshall, 12932. 

Safeguards under Act. are sufficient, ib., 12933. 

nee alteration of Section 7, Zatton, 13740- 

Rivers Pollution ‘Acts extremely vague, Squire, 
13879. 

Notes on the Act, Hllis, 13912. 

Coal-washings should be brought under the Act, 
Walliams, 14143-52, 14160. 

Rivers Pollution Prevention Act, Section 7, Fowler, 
14439. 


See also wnder-Trade Efftuents. 


ROCHDALE. 


About one-fifteenth of sewage is trade refuse, Plat 
1227981. ‘ sae, 
T 7 9; see : ms s . ' . . . . Ld 
ae aOR tanks with alumino-ferric, 
Land got sewage sick, ib., 12297. 
Purification unsatisfactory on account of the manu- 
Uae refuse, ib., 12300-1. 
ificulty of land treatment mainly attri 
. grease, 1b, 12303. oN ty 
reatment sufficient if trad Imi 
wee rade refuse not admitted, 
Refuse rit re Rivers i } 
ne before Rivers Pollution Act, 2b., 
New factories admitted on condition of preliminary 
__ treatment, ib., 12310-4, 12338. 
Soeulis of tests of mixed sewage, ib., 12371-3. 
sewage varies greatly chiefly owi 
7h. 12509.408, y chiefly owing to trade refuse, 
Alumino-ferric treatment—analysis, ‘ib., 12413. 
Bacterial treatment—analysis, ib. 


SADDLEWORTH, YORKSHIRE. 


Sewers too small to take MGS wast 4. 
10952-6, 1103-5. qade waste, Butterworth, 


SALFORD. 


pe ae wnt] 

"i AaB Pale eas ae frow.. manufacturers’ 
Population about 233,000, Corbett 15400 

Dry weather flow within 8,000,000 galls. Aids, 15401 
History of the sewage works, ib., 15402-28. 


\ 


Lime and copperas added to sewage, Corbett, 


15424-9 ; Bell, 15500. 


Strained before it goes into the pumps, Corbett, 


15430-1. 
Aerating beds, 26,000 square yards, 7b., 15432. 
Reughing tanks, 2,040 square yards, 7b., 15433. 
Effuent from gravel distributed over beds, ib., 
15434. 


. Filters made of screened cinders, <b., 15435-9.: 


Take 1,000 gallons per square yard in 24 hours, 7b., 
15440-1, 15487-91. 

A little surface choking in oldest ‘bed, 2b., 15443-5. 

Kffuent discharged into Ship Canal, 2b., 15446. 

Cost of works about £198,000; or 16s. per head, 2b., 
15447. sai 

Clarified efluent essential for trickling filters, 7b., 
15452-5. 

Action most thorcughly effective, 7b., 15454. 

Viltrate passes through in about 20 minutes, 2., 
15456. 

Settlement insuflicient without chemicals, 2., 
15459-60. 

Trade refuse one to two million gallons, ib., 15467. 

Owners encouraged to put down precipitation 
works, 1b., 15468, 15479-81. . 

Trade refuse received quite irregularly, i)., 15469. 

No perceptible effect on purification, 76., 15471. 

Storm water can be taken to treble dry weather 
flow, ib., 15472-3. 

Filters can have 16 hours rest'in 24, ib., 15474. 

Run continuously for 12 months without choking, 
ab., 15475-8. bE 

Flow modified by working at intervals, ib., 15485. 

Filters take 300 gallons per sq. yard in 8 hours, 
ab., 15486-91. 

Chemical examination of sewage and effluent, 7b., 
p. 237. 

Nature of crude sewage, Bell, 15493-5. - 

Reaction varies almost hourly, 2b., 15496. 

Sewage mixed with lime, 1b., 15498. 

Screened sewage passed through tanks, vb., 15500. 

Lime and copperas added, 7b., 15501. 

Composition of tank effluent, #b., 15502-13. 

Total dissolved matters im’ crude sewage, 1b., 
15505”. 

toughing filter takes out 75 per cent. of suspended 
matter, 2b., 15509. 


Final filtrate neutral and perfectly clear, ib., 


15510-3. 
Incubation test shows no putrefaction, 7b., 15514-6. 
8ft. filter gives the best results, 2b., 15518-21. 
5ft. an. improvement on 3Sft. 6in., vb., 15522. 
Sft. 6in. filter inadequate, ib., 15522-3. 
More aeration with 8ft. filter, 7b., 15526. 
Comparative report on the two filters, 2b., 15529. 
5ft. result just within Mersey and Irwell provi- 
sional standard, .2b., 15530-3. 
Beds worked alternately two hours, Arnold, 15556-8. 
No difticulty in making flow continuous, 2b., 15539. 
283 minutes to pass through 5dft. filters, 2b., 15542-9. 
Tank effluent goes into Ship Canal when filters not 
working, ib., 15554-6, 15561, 15565. 
Only working half of plant, 7b., 15557, 15560. 
Will treat whole sewage when complete, zb., 15559. 
Scum at outlet partly composed of tank effluent, 
ab., 15562. ii 
Will be got rid of, %b., 15563-4. 


¢ 


SCOTT, CONWAY, c.n. (Analysis of his Evidence). 


Typhoid caused by’ eating raw cockles at Belfast, 
15618-24. Ke 


SEA FISHERY COMMITTEES. 


Proposed measures regarding oysters should be dis- 
cussed with representatives of each district and 
the committees, Bulstrode, 15706-8, 15726-36. 


SEPTIC TANK. 


Gives uniformity as first process, Platt, 12408. 

Equalising tank recommended for trade refuse, 
Morgan, 12450-1. 

Description of the system at Birmingham, Watson, 
14489 et seq. 

Experiment with effluent on clinker beds satisfac- 
tory, Wike, 14727-42. 

Description of tanks at Sheffield, Haworth, 14748 
et seq. 

Description of the septic tanks. at Leeds, Harrison, 

. 14899 et seq. 

Description of the septic tanks at Burnley, Pickles, 
15245 et seq. 


1 ales 


‘INDEX. 


SEWAGE: 3+! 


Sanitary aspect of the sewage question, Cameron, 
p- 103. 

Extracts from the First Report of the Committee of 
the House of Commens on Sewage of Towns, 
April, 1862, ib., p. 109. 

Report of Committee, July, 1864, ih., p. 110. 

Utilisation of sewage, Purcell, 13300. 


SEWAGE FARMS. 


Question of applying sewage to the soil, Cameron, 
p- 103. 

Fertilising properties of sewage, ib., p. 104. 

Results obtained in production of grass, ib. 

Utilisation of sewage on the Continent, ib., p. 105. 

Application to Drumcondra garden farm. ib. 

Most suitable crops and soil for sewage, ib., p. 106. 


Proper quantity to be applied per acre, id. 


Fertilising ingredients in solution and suspended, 
ab 


‘Value of excreta of adult male, ib., p. 107. 
_ Utilisation of sewage of London and Dublin, ib 


p: 108. i 
No crops raised until land becomes sick, Watson, 
14576. 


SEWERS. 


Connection of manufactories with sewers. See wnder 
Trade Effluents. 

Enlargement of sewers to admit trade effluents. 
See wnder Trade Effluents. 

Separate sewers for trade effluents. 


Trade Effluents. 


See under 


SHARPE, J. E. (Analysis of his Evidence). 


Manufacturers’ effluent discharged 
sewers for many years, 11990. 

No applications for admission since 1895, 11991, 
12016. 

Refuse from paper works, tanneries, fellmongers, 
wool-washing, and dye-water amount to 36 per 
cent. of flow, 11992. . 

Mixture materially increases difficulty of treating 
sewage, 11993-5. 

Some preliminary treatment takes place, 11996. 


into Otley 


_ Particulars of treatment for extracting grease, 


11997. 
Done for purposes of profit, 11998-9. 


‘Manufacturers, when asked, send bowl bottoms 


down. intermittently, 12000. 

Local authority should have power to construct 
trade sewers, 12002. 

Manufacturers claim prescriptive right to discharge 
into sewers. 12003, 12023. 


_ Law should clearly define their position and rights, 


12003. 

Authorities should be given power to make bye- 
laws, 12003, 12020-8. 

Rights to connect with sewers sufficient, 12004. 

Manufacturers not willing to incur expense, 
12005-8. 

They now send injurious matter into the sewers, 
12009. 

Reference to Local Government Board or some 
central authority would save expense, 12010, 
12044. . 

Ordinary rates do not pay cost of treating effluent 
from large works, 12011, 12041. 
Manufacturer should be compelled to treat his 
effluent where volume very large and water taken 

from stream, 7b. 

Trade effluents refused on account of volume and 
risk of injurious matters, 12013. 


. Effect of diversion depends on volume of stream 


and amount taken, 12014. 


.. Alteration of the law as to riparian rights desirable 


where vo'ume of water taken is large, 12014-5. 
Honley Urban District Counc'l v. Eastwood is all 
, against local.authority, 12026. _ 
Rivers Board’s policy favours turning effluent into 

sewers, 12029-33, 12062-5. 

No difficulties should be put in way of trade pro- 
vided conditions stringent enough, 12034-40. _ 
Firms with verv large volume should treat their 

own waste, 12041. of ; 
Cases must be treate1 on their merits, 12043. _ 
Must be some body of appeal when difficulties arise, 

12044. 
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SHARPE, J. E. (Analysis of his Evidence)—-contonued 


If firms had to treat their own waste they would 
use less water, 12049-52. 

Cannot get a good effluent from old land, 120546. 

Mixture of trade and domestic sewage can be dealt 
with if land sufficient, 12058. 

Jf all solids taken out trade water would not matter 
much, 12059-61. 


SHEARD, GEORGE (Analysis of his Evidence). 


Water taken has to go back to stream, 11170-2. 

Scour effluent treated chemically and fatty matter 
extracted, 11173-7. 

Impure water from beck not treated, 11178-81. 

Whole effluent goes into stream, 11182-3. 

Object of treatment to recover the grease, 11184-9. 

All manufacturers require the same rights, 11191. 

Would all have to be dealt with on same lines, 2. 

Effluents should not be dealt with separately by 
each manufacturer, 1b. 

Or there should be an independent sewer for manu- 
facturers, ib. 

And whole effluent treated close to river; could 
not deal with flood-water, 7b. 

If effluent turned into sewer there would be no 
stream left, 11192-3, 11264. 

Provision for purification should be made by local 
authorities, 11195-200. 

Cost: would be very serious, 11201, 11220-3. 

Should not be borne by manufacturers, as they pay 
sewage rates, 11202. 

Riparian owners would come upon local authorities 
if water turned into sewers, 11204. 

Manufacturers would do anything in reason to im- 
prove the streams, 11209-18. 

Effluent no worse than got from cottages; 11213. 


Foul water used for condensing purposes, 11214. 


Not injurious when not containing much acid, 
11215-9. 

Beck could be used as culvert and water purified 
before entering the river, 11220-3, 11263-5. 

Cost should be shared by manufacturers and loca] 
authority, 11226-9. 

Joint scheme worth consideration if parties willing, 
11235-42. 

Consent of every riparian owner would have to be 
obtained, 11236. 

Collective treatment preferred if not too expensive, 
11239. 

Expense in collection of grease would not be 
thrown away, 11240-1. 

Great difficulty in dealing with deposit where no 
land available, 11244-50. 

Water must go back into the beck, 11251. 

Diversion would ruin industry, 7b. 

Treatment of effluent by manufacturers practicable 
im many cases, 11252-60. 

Manufacturers should incur some cost in purifying, 
11261-2. 

Position and rights of manufacturers not fairly 
defined, 11266. 

Law should give greater rights to connect with 
sewers, 11267. 

Rights of riparian owners must not be interfered 
with, 7b. 

Manufacturers should have right to use sewers, 
11269-70, 

Local authorities have sufficient powers with refer- 
ence to solids, 11271. 

Manufacturers should be dealt with alike with 
regard to payment for sewers, 11272-5. 

Duty of local authority to provide sewers sufficiently 
big, 11276. 

Manufacturers already pay half cost of sewers, 
11277. 

Local authority should take the expense, seeing 
the advantage of pure. stream to town, 7b. 

Manufacturers. should take out heavy solids, 
11278-80. 

Local authority can prosecute if solids like ashes 
put in, 11281. : 

Special tribunal objected to unless decision final, 
11282. 

Sewer not large enough the only just reason for 
refusing to take effluent, 11283. 

Local authority should make them large enough in 
consideration of rates levied, 11284. 
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SHEARD, GEORGE (Analysis of his Evideace)—con- 


tinued. 


Pure water could be drawn from stream, foul from 
culvert, 11285-92. 

In summer there would be no water in stream, 
11287. 

Foul water could be drawn upon, as now, 11288. 

Central special body not objected to if appeal from 
local body final, 11293-6. 

Additional powers might be given to Rivers Board, 
11295. 


SHEFFIELD. 


Sewage works started in 1886, Wike, 14636. 

Lime process used until about four years ago, 1b., 
14637. 

Large accumulation of sludge, 7b., 14637, 14645-9. 

Whole sewage treated since 1892, 2b., 14640-5. 

Sludge put on land and turfed over, ib., 14649. 

Bacteria beds put down four or five years ago, 1b., 
14650-1. 

Crude sewage settled before put on coarse beds, 
ab., 14653-6. 

One coarse bed choked up after four years’ work, 
ab., 14656-8, 14672. 

Capacity of others diminished about 50 per cent., 
ib., 14658-61. 

Over 100 acres of land being bought for new”beds, 
ib., 14664-70. 

Idea of culvert to the sea found impracticable, 1b., 
14670. 

750,000 gallons a day treated by grit tanks and 
beds, ib., 14671. 

Population of the city about 400,000, 7b., 14675. 

Normal daily flow about 174 millions, 7b., 14677. 

About 3,000,(00 gallons of water going into sewers 
that ought to go back into the river, 7b., 14678. 

100,000 gallons iron pickle go into works daily, 1b., 
14680-91. 

Tannery refuse can be traced in the sewage, 1b., 
14681-2. 

50 per cant. purification with lime treatment, 1b., 
14699-703. 

97 per cent. with the bacteria beds, ib., 14703*. 

Choking of the beds arises from grit. tb., 14704-7. 

50 to 60 tons of deposit every week, 7b., 14708-9. 

Sewage medium, not mere slop water, 1b., 14710-4. 

Detritus taken away with the sludge, 7b., 14715. 

Sewage scheme approved in principle, 7b., 14718-25. 

Settlement area must be enlarged, 7b., 14726. 

Results of experiments with septic effluent on 
clinker beds satisfactory, ib., 14727-42. 

Septic tank acting since June, 1900, Haworth, 
14748, 14809. 

Settling tank since August, 1901, 7b., 14749-50. 

Great variation proluced by trade waste, ib., 14753. 

Average absorption of crude sewage, 1b., 14754. 

Suspended solids and organic matter, ib., 14755-6. 

Tanks hold 50,000 gallons, ib., 14765. 

Three fillings a day: settled for 3 hours, ib., 14766-7, 
14785. 

Analysis of effluent from bed, ib., 14769, 14'780-4, 
14827. 

Effluent from settling tank, ib., 14770-4. 

Loss of capacity 40 per cent. in 12 months, 2b., 
14788-9. . 

Second contact bel made with clinker, ib., 14792-8, 
14831. 

Characters of the effluent, ib., 14799-8053. 

Whole of storm water not put on beds, ib., 14804-7. 

116 tons sludge in tank after 17 months, 7b., 14809- 
16. 

Consumption of sludge 31°9 per cent., 1b., 14817. 

Characters of effluents from tank and beds, 1%b., 
14818-38. 

First contact bed composed of ballast, ib., 14831. 

Silting up, 44 per cent. organic, 55 mineral, 1b., 
14839-41. 

Only slight improvement after long contact, 7ib., 
14844. 

Not held up more than two hours, ib., 14845. 

Sewage weak, will be strong with development of 
water-closet system, ib., 14846. 


SHELI-FISH.—Sce under Fish. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


SIMPSON, Atprrman J. T., J. LORD, and KEIGH- 


LEY WALTON (Analysis of their Evidence). 

Considerable variety of manufacture in Halifax, 
11623. ; 

Silk mills turn out a very bad effluent, 11625. 

Trade erduent taken into sewers excepting works on 
the stream, 11627. 

Latter asking to come into sewers owing to pres- 
sure of Rivers Board, 11628. 

Two-thirds of the trade refuse goes into the stream, 
11629. 

Considerable difficulty in stopping use of sewers 
now, 11631. 

Riparian owners not affected, works being near out- 
fall of stream, 11632-4. 

Sewer runs down bed of stream, 11635-7. 

Whole trade effluent would double daily flow, 
11638-42. 

Trade refuse mecessitates a very much larger 
capacity of sewage plant, 11643. ; 

Draft regulations for admission of trade refuse in 
sewers, 11644. 

Present works simply open septic tanks, 11646. 

Result quite 50 per cent. cleansing, 11648, 

Trade etfluent may be taken after preliminary 
treatment, 11652. 

Neutralisation, settlement of solids, and regular 
flow proposed, 11653-8. 

Extraction of grease is now a paying business, 
11657-61. 

Manufacturers now better disposed to meet require- 
ments, 11662, 11669. 

Great difticulty through want of land, 11663. 

Manufacturers claim right to discharge into sewers 
because they pay rates, 11664-6. 

Absence of preliminary treatment adds to cost of 
town sewage works, 11667. 

Impossible to have separate sewers for trade refuse, 
11670. 

Would pay on the stream where works close to- 
gether, 11670-2. 

Effituents vary: some acid, some alkaline, 11673. 

Would interfere with working of bacteria bed, 11674 

Regular flow would be of value, 11675-81. 

Cost of receiving tanks about £50, 11682-4. 

Conditions not too complicated for manufacturers, 
11685-6. 

Some manufacturers object to pay cost, 11687. 

Sewers not large enough; size will be increased, 
11688-91. 

Facilities should be given manufacturers if pre- 
liminary conditions carried out, 11692. 

Law on responsibility of local authorities wants 
very considerable alteration, 11693. 

Difficulty where prescriptive rights claimed, 11694, 
11733. 

No difficulty in dealing with new manufacturers, 
11695-6. 

Millowners take different view of law, 11697, 

Manufacturers shouid not have greater powers to 
compel admission of effluent to sewer, 11698. 

Should be charged for treatment, 2b. 

Local authorities should have power to insist on 
preliminary treatment, 11699. 

Central authority preferable to court of law, 11700-2, 
11719-22. 


Rivers Board not objected to as court of appeal, 


11703. 

Manufacturers should pay special rate for connec- 
tion with sewers, 11705-9, 11723-4. 

Reduction should be made where town water taken, 
11710-7. 

Manufacturers should purify effluent before return- 
ing it to stream, 11718. 

Manufacturers say Halifax regulations would ruin 
trade, 11725-9. 

Local authorities should have power to make regu- 
lations or bye-laws, 11730-1. 

Manufacturers on the stream wish to discharge into 
sewers, 11732-40. 

Riparian difficulty very great, 11737. 

Stream should be purified as far as possible, 11744. 

Trade effluents should be treated separately, 11748- 
Al. 


SLUDGE. 


Given to farmers, Brice, 10891-5. 
Manufacturers cannot get rid of it, Butterworth, 
10928-45. 
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SLUDGE—continued. SMITH, Dr, LORRAIN (Analysis of his Evidence)— 


Use of public tip should be allowed, Butterworth, continued. 
10957. : Observations on the presence of liquefying bacteria, 
Valueless, mixed with soil and put on land, Fesier, p. 156. 


11081-3, 11129-32. 

No nuisance whatever from sludge, ib., 11157-8. 

Nuisance likely to arise from storing, ib., 11159. 

Farmers cart it away as fast as made, ib., 11162. 

Removal of solid refuse is the duty of the manu- 
facturer, 7b., 11162-6. 

Not dealt with in local Acts, ib., 11167-8. 

Great difficulty in dealing with deposit where no 
land available, Sheard, 11244-50. 

Constitutes a very serious difficulty, Stanning, 
11549-51. 

Sludge containing fat cannot be pressed, Beeley, 
12232-3. 

Sediment should be dealt with as solid refuse, Platt, 
12368-9. 

Offensive slob lands could be reclaimed with deposit, 
Cameron, 13075-8. 

Could safely be used for reclamation of land, 
Adeney, 13247. 

Utilisation of sewage sludge, Purcell, 13300. 

Contents of London sludge, ib., 13303. 

Ammonia and gas obtained by distillation, ib. 

Cost and value of products, ib. 

Salford Corporation removes sludge from manu- 
facturers’ tanks, Tatton, 13680. 

Valueless, except wool-scouring waste, ib. 

Sludge a serious matter: 2s. 6d. per ton paid for 
carting, Ellis, 13957. 

Large accumulation with lime process, Wike, 14637, 
14645-9. 

Put on land and turfed over, ib., 14649. 

Consumption in septic tank 31°9 per cent., H ‘ganorth , 
14817. 

Plant for burning it in contemplation at Leeds, 
Hewson, 14878-82. : 

Pressed cake worth 2s, 6d. a ton as fuel, Garfield, 
15125-33. 

Mixed with lime and pressed, Pickles, 15354-62. 

Sold to farmers at 10d. a ton, 2b., 15355. 

Has no value except for the lime, ib., 15356. 

Pressed and fetched away by farmers, Wilkinson, 
15595-6. 

pees cent. of lime has to be added, ib., 15597*, 

02. . 


Nominal charge 1s. a ton, not often enforced, ib., 
15601. 


SMITH, Dr. LORRAIN (Analysis of his Evidence). 


Investigations concerning Belfast sewage, 13584. 

Summary of report, 13585. 

Bacteriological methods adopted, 13586-613. 

Report upon shell fish in Belfast Lough, 13614. 

Injection from cockles killed guinea pig in 48 hours, 
13624-31, 13636-9. 

60 per cent. reduction of bacteria as result of the 
sewage treatment, 135640, 13647. 

Instances known of 94 or 96 per cent. reduction, 
15643. 

Corporation should aim at that standard, 13644-5. 

Coke beds have not worked well, 13646. 

Belfast suffers a good deal from enteric, 13648-56. 

Results of examination negative as to coli, 13649-50. 

Epidemic of typhoid connected with water supply, 
13658-69. rs 

App. I.—Report on bacteriological investigations 
of the experimental contact beds, p. 149. 

Nature of the samples, 2b. Jk 

General nature of the process, ib. } 

Question to be answered by bacteriological analysis, 
ab. 

Methods and results, p. 150. 

Table 1, showing number of bacteria present in 
samples from brick beds, 7b. 

Table 2, ditto, ditto, coke Leds, ib. 

Dr. Houston’s average for London, p. 151. 

Prof. Boyce’s average for West Derby, ib. 

Table 3, showing growth of B. coli, p. 152. 

Disappearance of unoxodized nitrogen, ib. 

Table 4, experiments to determine loss of unoxi- 
dized nitrogen, p. 153. ba 88 

Table 5, showing total number of bacteria in kept 
sewage, p. 154. 

Aerobic and anaerobic bacteria, p. 155. } 

Table 6, showing number of anaerobes in samples, 7b. 

Considerations suggested by the foregoing observa- 
tions, p. 156. 


6225. 


Table 7, showing number of liquefying organisms, 
ab. 

Ratios from Dr. Houston’s results, p. 157. 

Table 8, number of aerobic spores, ib. 

Bacillus coli communis, 2b. 

Bacillus enteritidis sporogenes, p. 158. 

Observations on bacterial growth in mixture of sea 
water and sewage, ib. 

Table 9, numbers of bacteria in mixture, ib. 

Summary and conclusions, p, 159. 

App. II.—Report on the bacteria found in shell-fish 
obtained from Belfast Lough, p. 160. 


SOUTHAMPTON. 


Offensive smell from seaweed, Bretland, 13502. 


SPECIAL RATE OR CHARGE. 


See under Trade effluents. 


SQUIRE, Dr. W. S. (Analysis of his Evidence). 


Rivers Pollution Acts extremely vague, 13879. 

Trade effluents discharged into Clyde without 
treatment, 13879, 13894-8, 13904-9. 

Impossible to lay down general rule for purifying, 
13880, 13899. 

Tribunal, like Admiralty Court, should be estab- 
lished, 13881. 

Special tribunal with permanent assessors pre- 
ferred, 13882. 

Matters in dispute should be referred to experts, 
not to lawyers, 13884. 

Decision of court would be final, 13885. 

Want of uniformity chiefly complained of, 13886-7. 

Act not complained of so much as the practice 
under it, 13888. 

General principles should be laid down, which 
should be interpreted by a competent tribunal, 
13889-93. 

Long settlement necessary for distillery wash, 
13899. 

Trade refuse should have preliminary treatment 
when necessary, 13900-2. 

Treatment in many cases totally different to sew- 
age, 15903. 

Glasgow sewage scheme will cost over a million,. 
15906-9. 


STANDARDS. 


For treatment of trade effluents by manufacturers, 
see under Trade Effluents—Safeguards ; Purifica- 
tion by manufacturers. 


STANNING, JOHN, ROSS GEMMELL, and ALFRED 


JOHN KING (Analysis of their Evidence). 


Represent the Calico Printers’ and Bleachers’ 
Associations, 11439. 

Water drawn from stream must be returned, 
11440-6. 

Position and rights of manufacturers not clearly 
defined, 11447. 

Law should give greater rights to connect with 
sewers, 11448. 

Distinction must be made between towns and other 
smaller authorities, 11450. 

Old-established manufacturers in towns should 
have right to turn effiuent into sewer, ib. 

Volume must be limited in case of small authori- 
ties, 2b. 

Bleacher’s pollution consists of size, 11453. 

‘treated with alumino-ferric and settled, 11458. 

Hesults only faiv, 21459. 

Worst portion of effluent should be put into sewer, 
11461-5, 11548. 

Remainder could be turned into river after settle- 
ment and filtration, 11466. 

Volume might be reduced by methodical waching, 
11467-71. 

Sending effluent down sewer discontinued 14 or 15 
years ago, 11472, 11482-4. 

Print works effluent contains some colouring 
matter, 11473-9. 

Difficult to take out by precipitation, 11477-81. 

Sewage successfully treated by tank and irrigation, 
11485-6. 
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STANNING, JOHN, ROSS GEMMELL,and ALFRED TANN ERY WASTE—continued. 


JOHN KING (Auvalysis of their Evidence)—contd. 


Local authority should be safeguarded against in- 
jury to sewers, 11487. 

Manufacturers generally prepared to adopt means 
of purification where possible, 11488-9. 

Pay large rates, and should have right to use sewer, 
11490. 

No chlorine sent into sewer, 11491-2. 

Should be a legal tribunal for trial of disputed 
matters, 11493-503. 

Very difficult to deal with effluent where land not 
available, 11504. 

Local authority cannot get money to make sewers 
big enough, 11505-17. 

Quite impossible to advise on law as to manufac- 
turers’ effluent, 11506. 

Manufacturers pay rates, but nothing is done for 
their effluent, 11513. 

Difficulty lies in having to purify effluent before 
turning it into stream, 11518-9, 11538. 

Experiments in purifying being carried on, 
11520-41. 

Practical to purify within reasonable limits of cost, 
11535. 

Limit never defined by Mersey and Irwell Joint 
Committee, 2b. 

Effluent not yet fit to turn into any stream, 11542. 

Cannot get rid of the soda in solution, 11544-8, 
11552. 

Sludge constitutes 
11549-51. 

Acid effluent helps precipitation, 11553-4. 


a very serious difficulty, 


STORM WATER. 


Separate sewer might be made, Dreyfus, 14365. 

Whole not put on Sheffield beds, Haworth, 
14804-7. 

Turned on to filter at Leeds, Harrison, 15086. 

Washes out the filter, 7b., 15087-8. 

Makes effluent worse for a short time, 1b., 
15089-91. 

Not above six times normal flow, ib., 15092-3. 

Separate system at Burnley, Pickles, 15267, 15312-3. 

About five or six dilutions in severe storm, ib., 
15269. 

Overflows in different parts of the town, 1b., 
15271-2. 

Will be discharged to land filtration, 1b., 15312. 

Taken to treble dry flow at Salford, Corbett, 15472-3. 

Combined system at Oldham, Wilkinson, 15573. 

Three to four dilutions of rainfall received, ib., 
15574-9, 


STREAMS. 


Effects of diversion of trade effluents. 
See under Trade Effluents. 


TANNERY WASTE. 


Effluent treated before sent into sewers, Bruce, 
10813. 

Solids taken out and flow regulated, ib. 
10829-35. 

No trouble with sanitary authorities, ib., 10817. 

No case of anthrax at tannery, ib., 10883-6, 10894. 

Very little spent tan in effluent, ib., 10887-90. 

Effluent kept as small in volume as possible, ib., 
10898-900. 

pein before passing into stream, Walker, 11313- 


Solids formed by deposi i l 
ee, y deposit from tan liquor, ib., 

Would all settle out in a day, ib., 11357-61. 

Local authority threatened to disconnect if effluent 
not improved, ib., 11369. 

rene Bocas to clarify, 7b., 11370. 
Ime and tan liquor precipit L 
msn q precipitate each other, %b., 

Effluent from soak pit is objectionable, ib., 11373-4. 

Contains lime water and a great deal of organic 
matter, 7b., 11375-8. // 

Hair is collected by small wire sieve, 1b., 11379-82. 

Tan liquor is antiseptic, ib., 11383-5. 

Insufficient in quantity to discolour whole sewage 
effluent, ib., 11392-5. : 

Main effluent is lime water, ib., 11428. 


peal pi much tan liquor turned into sewer, ib., 


, 10814, 


Better to mix and precipitate in settling tank than — 


in sewer, Walker, 11430-4. 


Refuse admitted into sewers at Keighley, Hopkin- , 


son, 11882-6. ; 

Materially increases difficulty of treating sewage, 
Powell, 12069-70. 

Refuse is either alkaline or acid, Murgan, 12433-5. 

Most difficult to treat, 7b., 12496-7. . 

Several hundreds a year spent in treatment, Ellis, 
13952. : 

No difficulty if refuse mixed with ordinary sewage, 
ab., 15933-4. 

Effluent treated by settlement and land, 2b., 
13937-41. 

No trouble in London: refuse runs into drains, 2b., 
13941, 13951-5. 

Sevenoaks Rural District Council v. Whitmore 
decided tannery refuse must be dealt with by 
authorities, 7b., 16934-50. ; 

Settling evaded in some cases, 2b., 15956. 

Details of treatment, 1b., 13982-14016. 

Cost of treatment a heavy burden, 7b., 14007-9. 


TATTON, R. A., M.t.c.n. (Analysis of his Evidence). 


Uncertain whether authority can exclude manu- 
facturer from sewers, if connected, 15680, 14684- 
97, 15705. 

Or compel him to carry out preliminary treat- 
ment, 2b. 

Manufacturer should have right to admission, 
under restrictions, 13680, 13702-23. 

Safeguards should be removal of injurious matter, 
interception of grosser solids, regularity of flow, 
13680, 13727-74. 

Chemica] treatment necessary at certain works, 
13680, 15777-8. 

Galvanisers’ pickle causes trouble unless flow 
regulated, 14680, 13779-80. 

Salford Corporation removes sludge from manu- 
facturers’ tanks, 13680. 

Sludge, except wool-scouring waste, is valueless, 
13680. 

Manufacturers, as a rule, are willing to remove 
solids and grease, 13680, 15775-83. 

Court of appeal would be a great assistance, 15680, 
13784. 

Rivers Boards possess the technical knowledge, 
but the parties may be unwilling to rely on them, 
13680, 13784. 

Local Government Board procedure too slow, re- 
quisite knowledge not possessed, 15680, 13'793-6. 

Appointment of referee should be left open, 15680, 

13793. 

Advisability of establishing a Central Government 
Rivers Board a very difficult question, 135680, 
13797-803. 


Expense of treatment should fall on manufacturer, » 


13680, 13767, 13804-22, 15828. 

Manufacturers on the whole would not object to 
special rate, 15680, 13807. 

Local authorities object to trade waste because out- 
fall or sewers too small, and irregular flow and 
quality increases difficulty of treatment, 15680, 
13700, 13768-71, 13823-9. 

If water from streams sent into sewer streams 
would disappear in summer, 13680. 

Dangerous to interfere with law affecting riparian 
rights, 13680, 13830. 


Admission of trade waste dealt with in Rivers © 


Pollution Prevention, Act, 1876, 13698. 

Law may be made clearer than it is, 15699. 

Size of sewer the essential point to be settled, 13701. 

Manufacturers in large towns unable to treat their 
waste, 13705, 13765. 

No case known of manufacturer having to discon- 
nect. after several years’ connection with sewer, 
13714-9. 

New conditions have arisen regarding local 
authorities as well as manufacturers, 13720-3. 

Power to enforce bye-laws very essential, 1375-7. 


Suggested alteration of Section 7 of the Rivers — 


Pollution Act, 13740-60. 

Local authorities frequently shuffle out of taking 
effluent, 13761. 

Law should compel them to state conditions o 
admission, 13762-5. ’ 

Bye-laws would be subject to approval by Rivers 
authority, 13781-3. 
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TATTON, R. A., m.ic.z. (Analysis of his Evidence)— TRADE EFFLUENTS. 
continued. Position and rights of manufacturers under the existing 


Rivers Board would be generally accepted as court 
of appeal, 13785-6. 

Further power of appeal might be given, 13787-9. 

No appeal from Local Government Board or from a 
central authority, 13788. 

If law definitely fixed, questions would be fewer, 
13797. 

Trade effluent might be treated like ironworks’ 
refuse and removal paid for, 13810-6. 

Manufacturers should all be put on the same basis, 
13817. 

Rate should be determined by volume of refuse 
and cost of treatment, 13818*-22. 

Local authorities should be compelled to enlarge 
their sewers and outfall works, 13823-7, 13851- 
60, 13875-6. 

Manufacturer buying water from town might dis- 
charge into sewer without payment, 13831-40. 
Volume of waste could be measured by meter or 

tanks, 13842-3. 

Difficult to estimate cost of treatment, 13844-9. 

Few manufacturers who could not put down some 
sort of works, 13848. 

Manufacturers should contribute to cost of sewers 
in special cases, 13854-7. 

Town authorities should deal with trade effluents, 
13862-70. 

Trade waste does not facilitate treatment, 13871. 

Grease should be removed where amount large, 
13872-4. 


THAMES CONSERVANCY. 


Requirements very onerous, Ellis, 13925-31. 

Do not consider manufacturers at all, ib., 13929. 

Always at loggerheads with district councils, ib., 
13960. 


TINPLATE WORKS. 


Report on effluents from tinplate works, Williams, 
14139. 

Analysis of tinplate effluents, ib. 

Most manufacturers have plant to convert into cop- 
peras, 2b., 14142, 14172-5. 

Manufacturers cannot be compelled to treat their 
pickle, ib., 14169. 

Legal proceedings failed as works ceased polluting, 

_ 4b., 14172, 14182-6, 14192. 

Considerable amount of acid in swilling liquor, 2b., 
14175-8. 

Neutralisation by lime is unsatisfactory, ib., 14179. 

Some works are attempting to purify it, 2b., 14180-1. 

Acid used in works gives trouble, Martin, 15979. 

No great difficulty in neutralising effluents, 7b., 
15980. 

Places using strong acids should be under super- 
vision, 7b., 15981-2. 


TOWSE, J. WRENCH (Analysis of his Evidence). 


Powers of the Fishmongers’ Company, 16280. 

Prof. Klein’s examination of Leigh cockles, 7b. 

Oyster growers have agreed to adopt measures. but 
Company is powerless to enforce them outside 
London, 16282. 

Agreement would not answer for any length of time, 
16284. . 

Legislation must be had, ib. : 

Local authorities can take action under Public 
Health Act, 16285. 

Fisnery Board recommended by the Royal Salmon 
Commission, 16290. : 

Should have power over sea fisheries also, 7b. 
Company has no power to close contaminated beds, 
16291-3. ‘ 
Compensation should be paid in case of an ancient 

fishery being closed, 16294. 
Proceedings could, it is thought, be taken by the 
Company under the Public Health Acts, 16297. 


TRADE REFUSE. 


A misleading term; comprises solids that do not go 
into sewers, Marshall, 12936. vs 

Manufacturers burn “ refuse,” and put “ effluent 
into sewer, ib., 12938. 


6285. 


law— 

Not clearly defined by the existing law, Firth, 
10290; Crowther, 10592; Foster, 11096; Sheard, 
11266; Stanning, 11447; Beeley, 12245; Morgan, 
12479; Leech, 14352; Philips, 15848. 

Manufacturers dissatisfied with existing law, Firth, 
10302. 

Some local authorities take trade effluent; others 
will not, Beawmont, 10505. 

Doubt as to duty of authority to admit trade water, 
Crowther, 10593-4. 

Satisfied with the existing law, Bruce, 10827. 

Not generally understood, Walker, 11507-8. 

Doubtful whether C rporation has the right to ex- 
clude effluent, 7b., 11310-2, 11369. 

Quite impossible to advise on law as to manufac- 
turers’ effluent, Stanning, 11506. 

Law not clear in Rivers Pollution Act, Mills, 11605, 

Law very difficult to interpret, Jones, 11801. 

Manufacturers claim prescriptive right to discharge 
into sewers, Sharpe, 12003, 12023. 

Law should clearly define their position, 2 . 

Honley Urban District Council v. Eastwood is all 
against local authority, tb., 12026. _ 

Very inadequately and unsatisfactorily defined, 
Powell, 12072. 

If clearer defined would save the expense of legal 
proceedings, 7b., 12092-3. 

Not adequately defined, Platt, 12326; Davis, 12806 ; 
Reid, 12873-4. 

Exceedingly obscure, Howard, 12715-9. 

Rivers Pollution Act gives right subject to proviso, 
ab., 12720-2. 

Contrary decisions have often been given, Reid, 
12875. , 

Conditions vary in the different districts, 7b., 12877. 

Difficult to find out what Rivers Pollution Act really 
does impose on manufacturer, ib., 12886. 

Defined in Public Health Act and legal decisions, 
Marshall, 12931-2. 

Cases and statutes cited, 7b. 

Effluent must be taken under Section 21 of the: 
Public Health Act if sewers large enough, 1b.,. 
12976-9. 

Uncertain whether authority can exclude manufac- 
turer from sewers, if connected, Tatton, 13680, 
13684-97, 13705. 

Or compel him to carry out preliminary treat- 
ment, 7b. 

Dealt with in Rivers Pollution Prevention Act, ib., 
13698. 

No case known of having to disconnect after several 
years’ connection, 7b., 13714-9. 

New conditions have arisen, 7b., 15720-3. 

Rivers Pollution Acts extremely vague, Squire, 
13879. 

Want of uniformity chiefly complained of, %b.,. 
15886-7. 

Act not complained of so much as practice under 
it, ib., 13888. 

Clearer definition of legal position required, Ellis, 
13911. 

Notes on the Rivers Pollution Prevention Act, ib., 
13912. 

Present law in favour of local authorities, ib., 13963. 

Doubtful whether manufacturer ever had a right to 
put solids into drain, tb., 13958. 

Much ambiguity in existing law, Dreyfus, 14366. 

Guthrie v. Magistrates of Brechin and Peebles cases: 
cited, ib. 

Manchester Act of 1902 will make position 
clearer, ib. 

Uncertain state of law very unsatisfactory, Waller, 

. 257. 

Public Health Act materially modified by Rivers 
Pollution Prevention Act, ib. 

Diversity of opinion and practice, 7b. 

Want of uniformity due to unsatisfactory condition 
of the law, ib., 15904-7. 


Connection with Sewers, Alteration of the Law— 
Local authority receives certain effluents, Firth, 


10281. 

If they take some they should take all, ib., 10281-3. 

Manufacturers should have greater rights to con- 
nect, 2b., 10303. 

Law should give greater right to connect, after 
taking out solids, Beaumont, 10506-7- 
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TRADE EFFLUENTS —continued. 


Connection with sewers—continued. 


All manufacturers should be dealt. with alike, 
Beaumont, 10515. , ; 

Local authority should receive effluents into sewers, 
ab., 10547.. : 

Rates quite sufficient to entitle manufacturers to 
connection, 1b., 10567. 
Public Health Act intended authorities to deal with 

all kinds of sewage, Crowther, 10607. ¢ 

Whittled down by Rivers Pollution Prevention Act, 
4b., 10607, 10636. ; 

Should be bound by law to take trade waste, 1b., 
10608, 10637, 10675-5. 

Public Health and Rivers Pollution Acts should be 
consolidated, 7b., 10609. 

Present law, with certain clauses omitted, would be 
adequate, ib., 10610. } 

Impossible to make any general rule, 2b., 10630, 
10640. a 

Connection with sewers best remedy for condition 
of rivers, 7b., 10634. 

Shoud be universally done, ib., 10635. 

Law strong enough if properly administered, 17b., 
10636. 

Local authority should be compelled to accept re- 
sponsibility, 7b., 10643-5. 

Law should be clear enough and strong enough, 
b., 10647. 

Simplest way is to turn effluent into sewer, Hirst, 
10755, 10798-9. 

Not practical to turn effluent into sewer because of 
riparian, rights, 7b-, 10774. 

Satisfied with the existing law, Bruce, 10827. 

Law should give manufacturers greater rights, 
Butterworth, 10959 ; Sheard, 11267-70 ; Stanning, 
11448. 

Authority ought to take effluent if properly treated, 
foster, 11097, 11120. 

Effluent from new works ought to be treated inde- 
pendently, ib., 11139-45. 

Should be equality of treatment of manufacturers, 
ab., 11154-6. 

All manufacturers require the same rights, Sheard, 
11191. 

Would all have to be dealt with on same lines, 4b. 

Cannot say whether law ought to be altered, 
Walker, 11309. 

Distinction must be made between towns and other 

smaller authorities, Stanning, 11540. 

Old-established manufactories in towns should have 
right to turn effluent into sewer, ib. 

Pay large rates and should have right to use sewer, 
ib., 11490. , 

Worst portion of bleachers’ effluent should be put 
into sewer, ib., 11461-5, 11548. 

Remainder could be turned into river after settle. 
ment and filtration, ib., 11466. 

Volume might be reduced by methodical washing, 
#7, 11467-71. 

Considerable difficulty in stopping use of sewers 

now, Simpson, 11631. 

Difficulty where prescriptive rights claimed, %b., 
11694, 11733. 

No difficulty witl new manufacturers, ib., 11695-6, 

Millowners take a different: view of the law, %b., 
11697. 

Facilities should be given if preliminary conditions 
carried out, ib., 11692. 

Law on responsibility of local authorities wants very 
considerable alteration, 7b., 11693. 

No difficulty in dealing with new manufacturers, 
vb., 11695-7. 

Manufacturers should not have greater powers to 
compel admission of effluent, ib., 11698. 

eco shoud define duties of local authority, Jones, 

Further powers not necessary, Hopkinson, 11914-8. 

Authorities should be compelled to take trade 
effluents, ib., 11938-41. 

Right to connect sufficient, Sharpe, 12004- 

Should not have greater rights except under very 
stringent safeguards, Powell, 12073. 

g g , Powell, 

Small manufacturers should have waste treated at 
sewage works, ib., 12085. 

Authority more likel 
12087-8. ; 

Greater powers required where firms claim 


i i r ip- 
tive rights, ib., 12095-6. prescrip 


y to treat waste properly, 1b., 
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Connection with sewers—continued. 


Law should be more clearly defined, not altered, 
Beeley, 12246. 

Manufacturers now have prescriptive rights, ib., 
12253. 

Further powers required to deal with acquired 
rights, 1b., 12263-4. 

New factories connected on condition of preliminary 
treatment, Platt, 12310-4, 12338. 

Old manufacturers have acquired a vested interest, 
ab., 12516. 
Law should give greater powers where manufac- 
turers cannot get room for tanks, 7b., 12317-23. 
Difficulty only with those who claim prescriptive 
rights, 2b., 12525, 12339; Morgan, 12456. 

Law should give powers to detect and punish 
offences, Morgan, 12480. Be 

Only question should be: is’ effluent entitled to 
admission, ib., 12483. 

Firms claiming prescriptive right have had to be 
compensated, Johnson, 12596-8. ~ 

Advisable to facilitate reception subject to. condi- 
tions, -ib.; 12600. . 

Effluent should not be admitted if detrimental, 
Brotherton; 12662. : 

Some effluents so detrimental that it would be im- 
possible to admit them, 7b. , 12674. 

In such cases trade should be stopped, ib., 12675-9. 

Reasonable that conditions should be complied with 
before effluent taken, ib., 12689, 12697-700. 

Manufacturer should not be able to compel authority 
to take effluent, 7b., 12701. 

Unfair to be refused while others are connected, 
Davis, 12804, 12824-8. 

Manufacturers. should have greater rights, 1b., 
12808. abi q 

All (or none) -should be allowed to connect, ib., 
12809. . 

Effluent should be taken just as it is, ib., 12822. 

Law should give manufacturers greater rights, 
Reid, 12878-9. ' 

Factories so essential that sewage system, should 
provide for them, Marshall, 12937. — - 

Factories have been erected relying, on. connection, 
ib., 12951. 

Prescriptive right of connection not admitted at, 
Halifax, ib., 12972. 

Connection with sewers of advantage to trade, ¢b., 
12980. 


Manufacturer should have right to admission, under 


restrictions, T'atton, 13680, 13702-23. 
Law may be made clearer than it is; 1b., 13699. - 
Suggested, alteration of, Section 7 of the Rivers 
Pollution Act, 2b-, 13740-60. ' 

Local authorities, frequently shuffle out of taking 
effluent, 2b., 13761. . 
Law should compel them to state conditions, <b. ; 

13762-5. to 
General principles should be laid down, Squire, 
13889-93. i <a 
Local authorities shirking their duties, Ellis, 13932, 
14017. me 
Manufactories should be included in “ premises” in 
21st section of Public Health Act, ib., 13064, 
13973. Sw 
Authority should be bound to receive refuse with 
reasonable safeguards, ib., 1966-71, 135973-81. 
Should take effluent after reasonable treatment, ib., 
14018-9. ay 
Legal decisions required rather than alteration of — 
law, Wilson, 14043, 14052-4. a ee 
Right of manufacturer as complete as is fair, ob.p 
14044. Treen 3 ee 
Question of prescription can only be dealt with by 
alteration of law, ib., 14058-60. ©. 9. ; 
Obligation on authority has never been tested, 7b., 
14064-90. : 
Rivers Board have no power to take a test case, i., 
14069. “ 
Peebles’ case decided upon point of procedure, id., 
14072-3. 
Interpretation of the law is wanted, not alteration, 
ib., 14079-90. : 
Authority should be bound to take effluent subject 
to reasonable conditions, 7b., 14096-104. © 
All manufacturers should be put on same footing, 
ib., 14112-8. 


. 
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Connection with sewers —continued. 


TRADE EFFLUENTS-~- continued. 


Safeguards—continued. 


PA has fulfilled its purpose, Whitaker, 14194, 
Perfect right to connect under Public Health Act, 
ib., 14225. ; 
Disputes mostly in favour of manufacturers, ib., 
"14226.""' 
No claim to increase of existing rights, Leech, 
_ 14353. 
~ Manufacturers as ratepayers should have full rights, 
Dreyfus, 14367. 
“No objection to take refuse if conditions complied 
__with Fowler, 14393-4. 
Law suffices at present, ib., 14403. 
“Authorities ought to receive trade effluents subject 
to certain conditions, ib., 14423-8, 14433-7. 
Law needs to be better defined, Philips, 15848. 
Brewers should have facilities for getting rid of 
waste, ib., 15849. 
‘Law should compel authorities to take effluents 
- which would not interfere with sewage treatment, 
ab., 15863. 
‘Manufactories for which bye-laws are necessary 
should be defined by law, 7b., 15866. 
‘Law should be amended, Waller, p. 257. 
Prescriptive rights should not be allowed to con- 
tinue, ib. 
Give unfair advantage over other trade competi- 
tors, ib. 
Works being removed because effluent not taken, 
ab., 15907. 
Might lead to serious economic disturbance, ib., p. 
257. 
Basis of settlement should be treating all alike, ib. 
Want of uniformity due to unsatisfactory condition 
of the law, 7b., 15904-7. 
Law should be made retrospective, ib., 15911-2. 
Urban district councils should have greater powers, 
ab., 15914. 
Responsibility should rest with local authority, 2b., 
15915. 
Subject to appeal to outside body, ib., 15917-8, 
15950. . 
Taking trade refuse should be obligatory under rea- 
. sonable restrictions,,7b., 15920-6, 15953. 


~ Safeguards 


Manufacturers should remove solids, Jirth, 
10510-3. 

Expense great injustice to small manufacturers, 2b., 
103519. 

Reasonable standard would be willingly complied 
with, 27b., 10320-1, 10329, 10349-51, 10460. 

Local authorities could examine etiuent, ib., 
103522-4. ; 

Impossible to regulate discharge into sewer, %b., 
10314-8. 

Regulations should not be left to local authority, 
4b., 10414. 

Uniform standard preferred, ib., 10457. 

Power of appeal might meet the case, 7b., 10415. 

Standard should be fixed by legislation, ib., 10446, 
10451-3, 10457, 10466-8. 

Mininium ‘percentage of solids and acidity might be 
fixed, ib., 10447-53. 

Local authority should not be in a position to prose- 
eute, 7b., 10457. ‘ 

Manufacturers ought to take out solids and neutral- 
ise, 1b., 10458-60. 

Local authority should regulate flow, 7b., 10465. 

Manufacturer should take out solids, Beawmont, 

_ 10507. ; 

Sewage works would take out other impurities, 7b., 
10508-9. 

Does not see how acids can be taken out, 7b., 10510. 

| Local authority. should convert the acidity, 2., 
10512. 

Effluent, is practically continuous,.10513-4. - 

No special safeguards necessary, except, keeping 

_ out solids, 7b., 10516. 

Council’s conditions removal of solids and. grease, 

- 4b.; 10533-47. ¥ 

Manufacturers should fulfil reasonable conditions, 
ab., 10546. vf 

Local, authority can deal with pollution better than 
manufacturer, ib-, 10548. ? ; 

Not. possible to lay down any general rule, ib., 
10550-8. 


Suggested tribunal would decide whether reasonable 
or not, Beawmont, 10554-7. 

Manufacturers should not be harassed by regula- 
tions, Crowther, 10612-4, 10626. 

Methods should be left to agreement, 2b., 10614, 
10625-7, 10639-42. 

Manufacturers use best available means, 1b., 10614-7. 

Solids in suspension should be removed, 7b., 10618- 

Solids and grease should’ be taken out, 1b, 
10717. 

Purification should begin at head of stream, Hirst, 
10772. 

Some purification should be done by manufacturers, 
4b., 10775, 10787-8. 

No advantage in regulating flow, 7b., 10789-94. 

Local authorities did not xnow their own’ minds 
until recently, Bruce, 10846-9. 

Effluent must be reasonably clean and flow regular, 
ab., 10850-5. 

Effluent periodically inspected at Leeds, ib., 
10852-3. 

Impossible to fix a standard, ib., 10854. 

Flow should be regulated by receiving ’ tanks, 
Butterworth, 10962-7. 


Small manufacturers would not damage outfall 
works, 2b., 10968. 

Regularity of flow highly necessary, Foster, 11100-1. 

Preliminary treatment and regular flow practicable, 
ab., 11102. 

Local authorities have sufficient powers with refer- 
ence to solids, Sheard, 11271. 

Can prosecute if solids like ashes put in, #b., 11281. 

Manufacturers should take out heavy solids, ib., 
11278-80. 

Flow at outfall could be made regular, Walker, 
11321-2. 

Volume must be limited in case of small authorities, 
Stanning, 11450. 

Sewers should be safeguarded against injury, ib., 
11487. | 

Manufacturers should remove solids and grease, 
Muils, 11602. 

Halifax draft regulations for admission of trade re- 
fuse, Simpson, 11644. 

Effluent may be taken after preliminary treatment, 
ab., 11652. 

Neutralisation, settlement of solids, and regular flow 
proposed, 2b., 11653-8. 

Regular flow would be of value, ib., 11675-81. 

Conditions not too complicated, ib., 11685-6. 

Facilities should be given if preliminary conditions 
carried out, <b., 11692. . 

Authorities should have power to insist on prelim- 
inary treatment, ib., 11699. 

Manufacturers say Halifax regulations would ruin 
trade, 1b., 11725-9. 

Authorities should have power to make regulations 
or bye-laws, ib., 11730-1. 

Tanks and filters required and removal of grease, 
Jones, 11794. 

Authority should be empowered to make conditions, 
ab., 11804-5. 

Should not be compelled to take without conditions, 
ab., 11807. 

Preliminary treatment insisted on, Hopkinson, 
11890-2. 

Conditions found quite practicable, 7b., 11895. 

Regular flow not enforced, ib., 11903-4. 

Conditions shouid consist of withdrawal of solids and 
grease, 2b., 11935, 11962. 

And to some extent regularising flow, ib., 11934. 

Preliminary treatment ensured by Keighley special 
Act, ib., 11945-57. , 


, Authorities should be given power to make. bye-laws, 


Sharpe, 12003, 12020-8. 


No ies should be put in way of trade, pro- 
Vi conditions are stringent enough. Sj, e 
12034-40. a i 

Cases, must be treated on their merits, 1b., 12043. 

Manufacturers should not have admission to sewers 
a under very stringent safeguards, Powell, 

Flow should be regulated and sediment reduced 
standard, 7b., 12074. ee 


Powers adequate for dealing with i 
st q 7 g new works, %b., 
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TRADE EFFLUENTS—continued. 
Safeguards—continued. 


Flow of trade effluent might be regulated, Powell, 
12116. 

No regulations at Hyde for admission of trade 
refuse, Beeley, 12239. 

Settling tanks, screens, and regular flow should be 
made compulsory, 1b., 12247. : ; 
Such powers sought in a Bill now in preparation 
for Hyde, 1b., 12248-50. . 
Manufacturers should be compelled to comply with 

conditions, 7b., 12254. ne. 

Law should give right to insist on preliminary 
treatment, 1b., 12328-9. 

Reasonable regularity of flow and removal of solids 
sufficient, 1b., 12331-5. 

Suggested standard for 
Platt, 12356. 

Liquid should stand a reasonable time, 7b., 12358-64. 

Manufacturers see that regular flow is reasonable, 
ab., 12409-12. 

Necessary safeguards are removal of solids and 
regular flow, Morgan, 12449-52. 

Septic equalising tank recommended, ib., 12450-1, 
12461-5, 12504-5. 

Settling should be done at works, 1b., 12465. 

No powers now to enforce compliance, ib., 12453. 

Powers ample in case of new connections, 1b., 
12455. 

Authority 
method, ib., 12487-8. _ 

Bye-law for securing equal flow and removal of 
solids, 7b., 12505. 

Discharge at uniform rate would be a great advan- 
tage, Johnson, 12514-5. 

Cannot quite compel manufacturers to purify, 
ab., 12529. 

Manufacturers should put down some settling pro- 
cess, 7b., 12581. 

Can make conditions in case of new applications, 
ab., 12592. 

Manufacturer may reasonably be called upon to 
regulate flow, 7b., 12683-5. 

Should discharge effluent so that it can be reason- 
ably treated, ib., 12686. 

Should only be called upon to use best practical 
means, 2b., 12690. 

May be called upon to alter chemical composition 
of effluent, ib., 12692-5. 

No definite regulations, except against injurious 
matter or excessive rate, Howard, 12716. 

Each case must be largely a bargain, ib., 12723. 

Effluent must be judged by result in sewer, ib., 
12725. 

Authority should make suggestions subject. to 
appeal to central body, ib., 12754. 

her ote would ultimately have to be fixed, %b., 

755. 

Local sanitary authority have every power, Davis, 
12815. 

Almost impossible to have regular flow, ®., 
12816-20. 

Local authorities should demand safeguards, Reid, 
12880. 

Regularity of flow can be arranged, ib., 12881-2. 

Authorities may reasonably ask for removal of 
solids, ib., 12886. 

Inquiry, as in France and under Explosives Act 
should be held before establishment of new worke 
polluting air or water, ib., 12895-904. 

Sufficient under Public Health and Rivers Pollu 
tion Acts; Marshall, 12933. 

Regulations framed by Halifax Corporation not 
legally enforcible, ib., 12957. 

Traders’ Committee did not consider them prac- 
ticable or lawful, ib., 12958. 

Regulations passed by the Council, 7b., 12959. 

Authorities willing to take effluent provided solids 
and grease removed and flow regular, ib., 12984. 

Conditions of Corporation to be retrospective, ib., 
12985-7. 

Effluent must be practically neutral at outfall, ib., 
12995. 

Regular flow could be arranged for at sewage 
works, ib., 12996. 

Unfair to require new works to treat while old 
works do not, ib., 12999. 

Question of purification is whether it would be 
reasonably practicable, 13008-10. 


manufacturers’ liquids, 


should suggest standard, but not 


Should be removal of injurious matter, intercep-- 


tion of grosser solids, regularity of flow, Tatton,. 
135680, 13727-74. 
Powers to enforce bye-laws may be essential, ib., 
13735-7. 
Bye-laws would be subject to approval, ib., 13781-3.. 
Impossible to lay down general rule, Squire, 
13880, 13899. 


Trade refuse should have preliminary treatment: 


when necessary, ib., 13900-2. 

Authority has a right to require regular flow, Ellis, 
13935. 

Expense would not be unreasonable, 1b., 13936. 

Decision required as to right of authority to impose- 
conditions, Wilson, 14043, 14052-4. 

Authority should have power to make bye-laws,. 
1b., 14045-6, 14091. 

Conditions imposed on manufacturers too stringent,. 
ab., 14055. 

Law should empower authority to compel manu- 
facturer to adopt preliminary treatment where: 
necessary, in spite of prescriptive rights, 1b.,. 
14125-8. ; 

Present safeguards are sufficient, Whitaker, 14195- 
6. 

Delivery of dyers’ effluent in regular quantities is: 
not possible, 7b., 14195, 14240-5. 

Removal of solids and grease should be done by 
local author:ties, ib., 14197. 

Settlement of heavy solids required before connec-- 
tion, ib., 14236-8, 14255. 14305-11. 

Removal of suspended solids not required by Public: 
Health Act, ib., 14255. 

Refuse should not create nuisance or be detri- 
mental to sewer or free passage, Leech, 14554. 


Reasonable safeguards are, of course, necessary, — 


Dreyfus, 14368. 

Manufacturers should take out solids, Fowler, 
14391. 

Regulations for admission of trade refuse, 1b.,. 
14395. 

Powers taken under the Manchester Act of 1902, 
7b., 14404-6, 14439. 

Authority ought to have power to deal with special 
circumstances, ib., 14409-10. 

Ought to receive effluents subject to conditions, 7b.,. 
14423-8, 14433-7. 

Cost of treatment should be considered, ib., 
14429-32. 


' Public Health Amendment Act, s. 17, not suffi- 


Pu 


” 


ciently definite, ib., 14440. 

Manufacturers have consented to Manchester con- 
ditions, ib., 14445-6. 

15 grains standard laid down in s. 21 of the Cor- 
porporation’s Act, 2b., 14452. 

Rough screening and equalising discharge, Hewson, 
14858-64. _ 
Manufactories for which ‘bye-laws are necessary 

should be defined by law, Philips, 15866. 
Refuse should be delivered regularly, 1b., 15867. 
Authorities could make bye-laws provided there is 

appeal, 2b., 15872. 

Authority should have power to make bye-laws, 

Waller, 15913-5, 15950. 


Taking trade refuse should be obligatory under 


reasonable restrictions, 7b., 15920-6, 15953. 
Preliminary treatment should be insisted on when 
there is room for’ settling tanks, 7b., 15954. 


ification by Manufacturer. 


Settling tanks being arranged at request of Rivers 
Board, Firth, 10275. 

Combination is not possible in all districts, 7., 
10325-8. : : 

Prepared to adopt reasonable means of removal of 
solids, ib., 10329. 

Manufacturers will fairly carry out conditions, ib., 
10420. 

Tanks being constructed to take whole volume of 
dye works, ib., 10426-33. 

Seak tanks in use 35 or 40 years, 7b., 10429, 10434- 
5. 


Would put down tanks if manufacturers’ sewage 
not to be taken int~ drains, ib., 10436-42. 

Would conform to standard if fixed, ib., 10443-5. 

Majority perfectly willing to do what is necessary, 
1b., 10464, 10475. 


: 
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Purvjication by Manufactwrer—continued. 


TRADE EF FLUENTS—continued. 


Purification by Manufacturer—continued. 


Manufacturers quite willing to adopt reasonable 
means, Beawmont, 10517, 10562-4. 

Majority of manufacturers’ sewage works not effi- 
cient, Crowther, 10594. 

Cost much greater than stated by Rivers Board, 
ab., 10595-605. 

Impossible to get standard fixed by Rivers Board, 
4b., 10605, 10656. 

Manufacturers use best available means, ib., 
10614-7. 

Manufacturers endeavouring to find reasonable 
means of purifying, ib., 10658-68. 

Have not had much assistance from Rivers Board, 
1b., 10669-72, 10680. 

Manufacturers and Board could be of great mutual 
assistance, ib., 10679. 

Willing to put down whatever plant Board recom- 
mends, ib., 10681-719. 

“chp injuriously affects small people, ib., 10704- 
6. 


Willing to experiment if Rivers Board approves, 
ab., 10720-31. 

Local authority would take trade effluent into 
sewer, Hirst, 10740. 

Would cause difficulty with manufacturers down 
stream, 1b., 10741, 10751-2, 10773-4. 

Local authority's conditions considered very 
onerous, 2b., 10746-50. 

Manufacturers would not carry out conditions unless 
compelled, 2b., 10756, 10795-7. 

Very few treat their effluent to any extent, 1b., 
10757. 

Greasy portion run into seak tanks, ib., 10757-65. 

Quite willing to do a reasonable share of purifica- 
tion, 1b., 10767. 

Rivers Board should require a moderate amount, 4b., 
10768. 

Manufacturers not particularly willing to do any- 
thing, ib., 10769-70, 10795. 

Reasonable amount of purification would not ruin 
manufacturers, ib., 10797. 

Tanners’ effluent treated before sent into sewers, 
Bruce, 10813. ; 

Solids taken out and flow regulated, ib., 10814, 
10829-35. 

Water treated before return to stream, i)., 10820-5, 
10865-71. 

Storage tanks and inspection chamber introduced, 
ib., 10834-6. 

Manufacturers far more amenable to reason than 
they were, ib., 10837-8. 

Effluent very free from solids, but discoloured, 7b., 
10865-70. 

Still far from fit to turn into a stream, ib., 10871. 

Passes through filter beds, ib., 10872-3. 

Tanks and beds cost £560 and labour £150 a year, 
ib., 10874. 

Cost of works not ruinous, 10877-82. 

Might easily become unreasonable, ib., 10896. 

Effluent kept as small in volume as possible, %b., 
10898-900. 

Purification a tax upon industry, Butterworth, 
10919-26. - 

Particulars of cost of process, ib., 10922-5, 10947-51. 

Cannot get rid of sludge, ib., 10928-45. 

Have not sufficient capital to lay down plant, ib., 
10960. 

Manufacturers would remove solids and grease, 1b., 
10969. 
Standard should be settled by the Rivers Board, 
ab., 10970, 10992-7. ? 
Joint scheme of recovery of grease proposed, %b., 
10971-98, 11045-9. 

Difficulty through want of room, ib., 10986. 

No standard for suspended matter or as to acidity, 
wb., 11007. 

General standard would be preferred, 7b., 11008-10. 

Should be that of worst effluent taken, ib., 11018- 
28 


Nature of certain effluents renders cost of purifica- 


tion prohibitive, ib.. 11029-33, 11050-2. 
Effluent treated with lime and alumino-ferric, 
Foster, 11069-79. 
Wool-washings treated by seak tanks, th., 11070. 
Water contains very little fat, ib., 11072-3. 
Treatment. practicable within reasonable limits of 
cost, 7b., 11102, 11149. 


Cost not an injustice to manufacturers, Foster, 
11105. 

Standard would probably be worse for manufao- 
turers, 7b., 11123. 

Manufacturers generally prepared to remove solids 
and grease, 2b., 11128, 11147-9. ‘ 

Manufacturers wish to turn effluent into sewer 
without treatment, Foster, 11133. 

All manufacturers should purify at reasonable cost, 
ab., 11146-53. 

Treatment, an incident of cost of business, ib., 11148. 

Effuents should not be dealt with separately by 
each manufacturer, Sheard, 11191. 

Provision for purification should be made by local 
authorities, 7b., 11195-200. 

Cost of purification would be very serious, ib., 
11201, 11220-3. : 

Manufacturers would do anything in reason to im- 
prove the streams, ib., 11209-18. 

Effluent no worse than got from cottages, ib., 11213. 

Treatment practicable in many cases, 7b., 11252-60. 

Manufacturers should incur some cost, ib., 11261-2. 

Tanners’ effluent settled before passing into sewer, 
Walker, 11313-20. 

Manufacturers could not bear expense of more per- 
fect treatment, 2b., 11317. 

Willing to meet reasonable demands, ib., 11355. 

Corporation should guarantee to be satisfied with 
scheme before money spent on it, ib., 11401. 

Prepared to adopt the Leeds system, 7b., 11402-5. 

Proper way of treating effluent not settled, 1b., 
11409-10. 

Federation willing to experiment, ib., 11411-20. 

Better to mix and precipitate effluents in settling 
tank than in the sewer, 7b., 11430-4. 

Manufacturers generally prepared to adopt means 
of purification where possible, Stanning, 11488-9. 

Practical to purify within reasonable limits of costs, 
vb., 115365. 

Limit never defined by Mersey and Irwell Joint 
Committee, ib. 

Manufacturers now better disposed to meet require- 
ments, Simpson, 11662, 11669. 

Great difficulty through want of land, ib., 11663. 

Cost of receiving tanks about £50, 7b., 11682-4. 

Some manufacturers object to pay cost, ib., 11687. 

Manufacturers should purify effluent before return- 
ing it to stream, 7b., 11718. 

Conditions not ruinous; are thoroughly practical, 
Jones, 11797-800. 

if, manufacturers complain they are referred. to 
Rivers Board, ib., 11800, 11808, 11864-75. 

Manufacturers generally willing to purify, 2b., 11808. 


. Keighley manufacturers never raised any objection, 


Hopkinson, 11893-4, 11921-3, 11955. 

Conditions found quite practicable, ib., 11895. 

Bradford has powers to compensate for works put 
down, 7ib., 11960. 

Some preliminary treatment takes place, Sharpe, 
11996. 

Manufacturers send down bowl bottoms intermit- 
tently, ib., 12000. 

Manufacturers not willing to incur expense, 
ib., 12005-8. 

Firms with large volume should treat their own 
waste, 1b., 12011, 12041. 

Would use less water then, ib., 12049-52. 

Suspended matter removed: flow could be made 
regular, Powell, 12075. 

Difficult to get manufacturers to remove solids, 
ub., 12076. 

Should be forced to treat their waste and return it 
to stream, 7b., 12082. 

Small manufacturers should have waste treated at 
sewage works, 7b., 12085. ; 

Flow of trade effluent might be regulated, ab.,12116. 

Manufacturers generally willing to put down tanks 
if corporation would remove the refuse, Beeley, 
12255-6. 

Some manufacturers have subsiding tanks, Platt, 
12294. i 

Grease is one of the greatest troubles, ib., 12995. 

Very few manufacturers recover their grease, ib., 
12303. 

Small manufacturers cannot get land or room for 
tanks, 7b., 12317-23. 

Sufficient preliminary treatment could be done for 
a mere trifle, 1b., 12327. 
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Manufacturers could find room if forced, Platt, 


12352-4. 


Authority would not undertake to clean tanks, 1., 


12365-7. 


Sediment should be dealt with as solid refuse, 1b., 


12568-9. 


Great waste through not recovering salt and glyce- 


rine, ib., 12378-82. 


New connections made on condition that works are 


laid down, Morgan, 12446. 
Settling should be done at works, 2b., 12465. 


Manufacturers want authority to suggest a scheme, 


ib., 12456-60, 12487-9. 


Some manufacturers are prepared to help, ib., 12472, 


12481. 


Manufacturers cannot store refuse, Johnson, 12516- 


20. 
Some manufacturers recover grease, 1b., 12529. 
Should put down some settling process, 1b., 12581, 


12648. 


Difficulty in keeping works up to standard, 7b., 


12592-5. 
Cost would not interfere with profit, Brotherton, 


12681. 


Effluent should be specially treated before reaching 


sewers, Howard, 12737. ‘ 

Mills have not sufficient land for storage, Davis, 
12821. : 

Manufacturers are willing to remove solids, 1b., 
12824. ; 

Difficulty with old works where no land available, 
Reid, 12883. 

Unfair to impose same conditions as on new works, 
ab. 

Continuing certificates, as under Explosives Act, 
might be granted, 2b. 

All manufacturers not prepared to remove solids, 
ab., 12887. 

Solids have always been removed at works, 
Marshall, 12942-51. 

Removed by catch pits before going into sewer, ib., 
12965. 

Most undesirable to precipitate locally, 7b., 12982. 

Impossible to get land for precipitating solids, ib., 
12984*-93. 

Settlement of solids a serious matter as regardg 
land and expense, ib., 12988. 

Absolutely impossible to store 1,000,000 gallons, 
ab., 12991, 12998-13000. 

Manufacturers prefer to pay, ib., 13003. 

Question is whether it would be reasonably prac- 
ticable, 7b., 13008-10. 

Great difficulty is want of space, ib., 13010. 

Chemical treatment necessary at some works, 
Latton, 13680, 13777-8. 

Willing to remove solids and grease, ib., 13680, 
15775-83. 

Manufacturers in large towns unable to treat their 
waste, ib., 13705, 13765. 

Few who could not put down some sort of works, 
vb-, 13848. 

Prepared to do anything in reason, Ellis, 14018. 

Manufacturers object to treatment. if others allowed 
aa the expense, Wilson, 14047, 14052*, 
14056. 


Most manufacturers have plant for converting 


pickle, Williams, 14142, 14172-5. 
Manufacturers object to initial cost of works, ab., 
14158-9. 


Some works attempting to purify tin plate swilling 


liquor, ib., 14180-1. 


Settling tanks for heavy solids, but no precipitation 


required, Whitaker, 14236-8, 14255, 13405-11. 
No room for tanks for suspended solids, ib., 14239. 
No storage room for regular flow, ib., 14240-5. 
Manufacturers willing to do anything in reason, 

vb., 14300-5, 14317-20. 


Manufacturers should purify waiter | after use, 


Leech, 14355. 


As i a ‘hey prevent waste going into sewers, zb., 
1 : 


Great difficulty is want of Space and cost of plant, 


ab. 
eae are willing to settle solids, Dreyfus, 


anes should take out solids, Fouler, 


Treatment at works much better than special rate,’ 
Fowler, 14392. it’. 

Manufacturers have consented to the Manchester 
conditions, 2b., 14445-6. 

They remove grease and suspended solids, ib., 14451.. 

Fifteen grains standard laid down in Sec, 21 of the: 
Act, ib., 14452. 

Practically no difficulty in getting people to comply 
with conditions, ib., 14396-8. 

eae has arranged to put down tanks, Haworth,. 
14761-2. 
Would not accept conditions unless compelled, Hew- 
son, 14865-8. \' 
Dye works at Burnley have arranged for uniform 
discharge, Pickles, 15255-7, 15318. 

Settling tanks at dye works, ib., 15258. 

Owners encouraged to put down precipitation works, 
Corbett, 15468, 15479-81. 

Coal-washings could be settled without considerable: 
expense, Martin, 15990. 

See also under Sludge. 


Appeal in cause of disputes between Local Authority and 
Manufacturers. 


Special tribunal not necessary, Firth, 10330-1- 

Appeal should be left to the present courts, ib., 
10532-40. 

Central Rivers Board would probably consist of 
cranks, ib., 10332-6. 

Appeal to central tribunal very desirable, Beau- 
mont, 10518, 10526. 

Supreme river authority as department of Govern- 
ment approved of, ib., 10519-21. 

Rivers Board should have power over local authori-- 
ties, Crowther, 10649-55, 10676-8. 

Principal object of Millowners’ Association is to 
fight the Rivers Board, Hirst, 10783-6. 

No advantage in having a special tribunal, ib., 
10800-1. 

Should certainly be a tribunal other than law courts, 
Bruce, 10839. 

Rivers Board a very sensible tribunal, ib., 10840-1.. 

Courts of law better than special tribunal, Butter- 
worth, 10990-11000. 

Arbitration preferred on account of expense of 
trials, 2b., 11001. 

Appeal to a properly constituted body preferred, 
Foster, 11124. 

No objection to a supreme rivers authority, %b.,. 
11126. 

Objected to, unless decision final, Sheard, 11282. _ 

Ventral special body not objected to, if appeal final, 
ab., 11293-6. 

Additional powers might be given to Rivers Board,. 
ab., 11295. 

Tribunal of appeal absolutely necessary, Walker, 
11563. 

Should not be a local body, ib., 11364-6. 

Government inquiries have not produced good 
results, 7b., 11367-8. 

Should be a legal tribunal, Stanning, 11493-5035. 

Central authority preferable to court of law, Simp- 
son, 11700-2, 11719-22. 

Rivers Board not objected to as court of appeal, ib., 
11703. 

Appeal should be to Rivers Board, Jones, 11809-13. 

Decision should be final, <b., 11814-6. 

Central authority preferred to court of law, Hop- 
kinson, 11968-9. 

Better as court of appeal than local authorities, 
ib., 11970. 

Reference to Local Government Board or some 
central authority would save expense, Sharpe. 
12010, 12044. 

Rivers Board objected to on account of its policy, 
ib., 12029-33, 12062-5. 

Must be some body of appeal, 2b., 12044. 

Rivers Board might lean towards manufacturers, 

vb., 12077, 12101-4. 

Special independeri ooard should be formed, %b.,. 


No necessity for any tribunal other than local courts. 
if law altered as suggested, Beeley, 12258. 

Wouid appeal to Rivers Board with confidence, ib., 
12265-7. 

Central Government Rivers Board better thaw 
appeal to courts of law, Platt, 12339-46. 
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Central board would be of advantage, Morgan, 
12482-4. 

Undoubted confidence in Mersey and Irwell Board, 
ib., 12485-6. 

Central court would be an advantage, Johnson, 
12587. 

Should have powers with regard to land required, 
ib., 12588-9. 

Central authority strongly recommended, Brother- 
ton, 12671. 

Sonditions of admission should be approved by 
central authority, ib., 12700-1. 

Central specialised body required, but appeal must 
be cheap, Howard, 12728-9. 

Appeal to local court, of law preferred, Davis, 
12856. 

Would have confidence in independent central 
board, ib., 12857. 

Should not be drawn from Rivers Board, ih, 
12858-61. 

Local authorities have insuflicient knowledge, Rvid, 
12907. 

Tribunal of appeal would be an advantage, in., 
1297-8. 

Rivers Board would not suit, ib., 12925. 

Oentral board would be preferable, ib., 12926. 

Local Rivers Board inclined to inflict hardship on 
manufacturers, ib. 

Sewage questions can best be dealt with by the 
ordinary courts of justice, Marshall, 12952. 

Would be of great assistance, /atton, 156080, 13784. 

Rivers Boards possess the technical knowledge, <b. 

Parties may be unwilling to rely on them, ib. 

Local Government Board procedure too slow, ib., 
15680, 15793-6. 

Appointment of referee should be, left open, ib., 
15680, 13793. . 
Advisability of central rivers board a very difficult 
question, 7b., 13680, 13797-803. 
Rivers Board would be generally accepted, %b., 
135785-6. 
Further power of appeal might be given, %b., 
13787-9. 

No appeal from Local Government Board or 
Central Authority, ib., 13788. 

lf law definitely fixed questions would be fewer, 
ub., 13797. 

Tribunal, like Admiralty Court, should be estab- 
lished, Squire, 13881. 

Special tribunal with permanent assessors pre- 
ferred, 2b., 13882. 

Matters should be referred to experts, not lawyers, 
aib., 15884. 

Decision of court would be final, ib., 13885. 

Special tribunal for each county advocated, Hillis, 
13913. : 

Representative of council and chemist should get 
a fee, ib., 13914-9. 

Tribunal of five with consultative experts best, <b., 
15920-3. 

Should not be the local Rivers Board, 1b., 15924-8. 

Should be right of appeal to higher authority, ib., 
13961-2. 

Special tribunal would be very advantageous, 
Wilson, 14048. j 

Could settle special rate questions, ib., 14049. _ 

Action of Rivers Board slow but effective, ib., 
14061-3. 

Disputes should be taken to direct and expert 
tribunal, 7b., 14080-104. 

Rivers Board would be recognised as unbiassed, 
ab., 14105-6. 

Special central rivers board should be constituted, 
ab., 14108. 

Speedy and inexpensive appeal would be welcomed, 
ab., 14109-11. 

Small manufacturers cannot afford expense of legal 
proceedings, 2b., 14130. é 

Special tribunal is unnecessary, Whitaker, 14198, 
14322-31. 

Arbitrating central power would be of great ser- 
vice, Leech, 14307. 

Central Government board of experts preferable to 
existing jurisdiction, Dreyfus, 14370. 

Special central body would save time and money, 
Fowler, 14378-9. 


6225. 


Should be charged for treatment, ib., 11698. 


Special rivers board or court should ‘be instituted, 
Fowler, 14411. 
No jurisdiction at present other than police court, 
ab., 14412. 

No complaints against any decision of Mersey and 
Irwell Board, ib., 14413. 

Would be a suitable body to appeal to, ab., 14414. 

Central body of experts and legal men preferred, 
vb., 14415-22, 14442-4 14454, 

Sewage schemes should be submitted to central 
board, 7b., 14454, 14468-78. 

Work would be sufticient for permanent board, 1b., 
14462-4, 

Local rivers boards should be in touch with central 
authority, 7b., 14465-6. 

Central board more for final reference, ib., 14467. 

Should collect information and advise small local 
authorities, ib., 14474-80. 

Appeal should lie to some authority, Philips, 
15864, 15869. | 

Should be separate from Rivers Board, ib., 15873, 
15878-9. 


Central Sewage Board suggested, ib., 15874-6. 


Independent board would be quite satisfactory, 
vb., 15877. 

Should be appeal to outside body, Waller, 15917-8, 
15950. 

Specially constituted body preferred to law courts, 
ib., 15919, 15927-8. 

Central special body could settle questions, ib., 
15929. 

Appeal to Rivers Board should not be final, 7b., 
15930-4. 


Special Rate or charge for treatment. 


Cost of treatment should be borne by rates, Firth, 
10307-9. 

Manufacturers should not pay for connection with 
sewers, 7b., 10341. 

Charges an.] restrictions on trade very injudicious, 
ib., 10341-6. 

Rate might be levied in certain cages, ab., 10348. 

Manufacturer has to contribute largely tto cost, 
Beaumont, 10511. 

Existing mannfacturers should not be specially 
rated, 7b., 10522. 

New works on practically pure stream should pay, 
ib. 

Rates quite sufficient to entitle manufacturers to 
connection, 7b., 10567. 

Manufacturers should not pay a special rate, 
Crowther, 10628-9. ; 

Not equitable to bear cost of works and pay rate 
as well, 1b., 10717. 

Special rate should be charged where effluent taken, 
Hirst, 10802-3. 

Manufacturers should pay extra where no treat- 
ment carried on, Bruce, 10842. 

Kating for outfall works very unfair, Butterworth, 
10958. 

Manufacturers should pay if crude effluent taken, 
ib., 11002. 

Manufacturers should bear some cost if amount ex 
cessive, Foster, 11098-9. 

Should pay some rate in aid, ib., 11140-3. 

Cost should not be borne by manufacturers, as they 
pay sewage rates, Sheard, 11202. 

Should be shared by manufacturers and local 
authority, ib., 11226-9. 

Manufacturers should be dealt with alike, ib., 
11272-5. 

Already pay half the cost of sewers, ib., 11277. 

Local authority should take the expense, seeing 
the advantage of pure stream to town, ib. 

Increased rate preferred to dabbling in schemes of 
purification, Walker, 11390. 

Pay large rates, and should have right to use sewer, 
Stanning, 11490. 

Manufacturers pay rates, but nothing is done for 
their effluent, ib., 11513. 

Local authorities should not receive trade effluents 
unless paid, Mills, 11593-5. 

Manufacturers claim right to discharge-into sewers 
because they pay rates, Simpson, 11664-6. 
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Should pay special rate for connection, Simpson, 
11705-9, 11723-4. 

Reduction should be made where town water taken, 
ib., 11710-7. 

Ordinary contributions as ratepayers should suf- 
fice, J ones, 11817-8, 11859. ‘ ; 

Manufacturers should not pay special rate if they 
treat preliminarily, Hopkinson, 11927. 

Ordinary rates do not pay cost of treating effluent 
from large works, Sharpe, 12011, 12041. ; 

Manufacturers should pay cost of disposal of waste, 
Powell, 12079, 12085. 

Small manufacturers should pay cost and have 
waste treated ab sewage works, vb. 12089, . 
Manufacturers simply pay the ordinary rates, ob., 

12114, 12118. 

Manufacturers should not pay special rate, Deeley, 
12259. 

Should be exempt from sewage rate where they 
purify, 7b. 

Untair to charge full rates if refuse not taken, 
1b., 12268-71. 

Money spent on preliminary treatment preferable, 
Platt, 12347. 

Incidence of rating unfair to some manufacturers, 
ib., 12350-1. 

Manufacturers should not be specially rated pro- 
vided they do their best at works, Morgan, 
12490-1. 

Manufacturers should pay extra for treatment, 
Johnson, 12951-6. 

Law should empower a special rate beimg laid on 
manufacturers who are polluting, ib., 12579, 
12647-51. 

Special rate the only solution, vb., 12580 

Would be partly for volume and partly for quality, 
ib., 12585-6. 

Manufacturer should bear fair share of cost, 
Brotherton, 12675. 

Additional taxation would be a most dangerous evil, 
Howard, 12750-2. 

Expense should fall on manufacturers, but not as a 
rate, 1b., 12735-6., 

Would have a differential rate, Davis, 12812-4, 
12862-70. 

Manutacturers should be exempt from sewage rate 
if they purify, ib., 12824. 

Bee effluent into sewer should pay, ib., 

Payment could be apportioned, ib., 12833. 

Makes no use of sewer yet has to pay rates, 2., 
12854-40. 

Sewage rate at Brighouse about 3s. in the £, ib., 
12869-70. 

Unfair to pay rates and for purification works, 
Reid, 12905. 

panne pay more than their fair share, Marshall, 

Manufacturers prefer to pay than erect pro- 
visional works, ib., 13003. 

Trades should be classified and specially assessed, 
ab., 16016. 

Factories at Halifax pay about one half of the rates, 
ab., 15027-8. 

Expense should fall on manufacturer, J'atton, 
15680, 15767, 13804-22, 13828. 

Manufacturers on the whole would not object, 
ib., 14680, 13807. 

Removal of effluent might be paid for, ib., 13810-6. 

Manufacturers should be put on the same basis, 
1b., 13817. 

Rate should be determined by volume and cost, 
vb., 13818*-22, 

Manufacturers buying water from town might 
ee into sewers without payment, 7b., 

Volume of waste could be measured, ib., 13842-3. 

eae to estimate cost of treatment, ib., 13844-9. 
acturers should contribute to cost of sewers 

Sie Si Sur A 13854-7: 

Should be levied where y , ssi 
Rls, 13067, o Bag volume or cost excessive, 

This is done at Godalming, ib., 13968 

act ten should fall on local authority, ib 

Authority should show wheth 
sary, 1b., 13978-81. 


Te | 
, 


er contribution neces- 


Decision required as to power to charge, Wilson, 
14043, 14052-4. 
Could be settled by special court, ib., 14049. 
Trade of a town bound up with it and rated ac- 
cordingly, Whitaker, 14199. ; 
Should not be charged except under special cir- 
cumstances, Leech, 14458. 

Manufacturers should not pay special rates, Drey- 
fus, 14371. 

Treatment at works much better than special rate, 
Howler, 14892. 

Whole cost should not be thrown on authority, 2b., 
14400-33. 

Manufacturers should pay cost of connection, 1b., 
14402. 

Brewers should pay for treatment, Philips, 15868, 
15886-8. 

Payment preferred to treatment of effluent, 1b., 
15886. 

Special rate paid should provide for accommoda- 
tion, 7b., 15894-9. 

Assessors should fix special rate, JValler, 15941-3, 
15950. . 


Difficulties with Local Authorities. 


Size of sewer of greatest importance, Mirth, 10291-7. 

Nature of ethuent is quite subordinate, 1b., 10298-9. 

Rivers Board never in a position to tell what is 
wanted, ib., 10368, 10409-13, 10421-5, 10468-70. 

May harass industry without result, 7b., 10382. 

Question turns on whether effluent can be turned 
into the sewer, tb., 10584-93. 

Some local authorities receive efiluents after pre- 
liminary treatment, 7b., 10394, 10416-22. 

Practical difticulty is that sewer is not large enough, 
ib., 10400-3. : 

No general rule can be laid down, tb.,.10404-8. _ 

Difliculty where sewage system inefficient, 1b., 
10352-8, 10595-9. 

Or sewers not large enough, 7b., 10359. 

No adequate standard settled, ib., 10360. 

Councils composed of men not largely interested 
in manufactories, Beawmont, 10523-5. 

Sewers at Elland large enough to admit trade 
effluent, 7b., 10524. 

Authorities desire to throw burden on manufac- 
turer, Crowther, 10524. 

Sewer not large enough only reason for refusal, 
Sheard, 11283. 

Corporation cannot say what is reasonable purifica- 
tion, Walker, 11314, 11355. 

Bolton Corporation has objected to take dyers’ 
effluent, 1b., 11546. 

Threatened to disconnect tanners if effluent not 
improved, 2b., 11369. 

Local authorities not sympathetic towards the trade, 
ib., 11391. 

Are constantly changing, ib., 11399. 

Proper way of treating effluent not settled, 1., 
11409-10. 

Trade effluents refused on account of volume and 
risk of injurious matters, Sharpe, 12013. 

Objections are greater difficulty of treatment and 
increased size of sewers and works, Powell, 12080. 

Difficulties will have to be arranged, 7b., 12097-100. 

Trade water objected to if giving more trouble than 
domestic sewage, 7b.) 12111-3. 

Objections consist mainly in damage to pipes and 
noxious gases, Beeley, 12260. 

Local authorities not found unreasonable, Brother- 
ton, 12682. 

Many local authorities have a violent prejudice 

_ against manufacturers, Howard, 12742-5. 

Sanitary authority not likely to favour manufac- 
turers, Davis, 12843. : 

Would demand same purification as Rivers Board, 
ib., 12843-4. 

No difficulties until recently, Marshall, 12953. 

Outfall or sewers too small; irregular flow and 
quality increases difficulty, T'atton, 13680, 13700, 

_ 13768-71, 13823-9. 

Size of sewer the essential point, ib., 13701. 

Authorities fear cost of treatment or to take water 
drawn from streams, Wilson, 14050. 

Aningeieg yeioaly to please, and generaily re- 
uctant to take trade effluents, Whitaker 
14921-31. , Whitaker, 14200, 
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Corporation say sewers not large enough to take 
works not now connected, Whitaker, 14332-5. 
Insufficiency of sewrs and ‘difficulty of treatment, 
Leech, 14569. 

Only difficulties are size of sewer or distance of 
works, Fowler, 14399. 

Authorities have refused to take brewers’ effluents, 
Philips, 15860-1, 


Rifect of Diversion on Streams. 


Owners can compel return of water to stream, 
Firth, 10264-9. 
Diversion of trade refuse would have very serious 
effect, 7b., 10561-4. 
Owner can compel return of water, 7b., 10504. 
‘Diversion of trade refuse would have. very serious 
effect on some; steams, ib., 10527-8. 
Calder water very much’ discoloured, vb., 10568-72. 
Considerable quantity of trade effluent ‘discharged 
at Huddersfield, Crowther, 10577-80. 
No doubt owners can compel return of water, ib., 
10591. 
Riparian owners would object to trade water going 
OBS into sewers, ib., 10608. 
Trade effluent cannot be withdrawn, Hirst, 10751-4. 
~ Not practical to turn effluent into sewer because 
__ of riparian rights, 7b., 10774. 
Water has to be returned, Bruce, 10809-10. 
Proceedings threatened if water not returned to 
stream, ib., 10856-8. 
Rights of navigation and riparian owners affected, 
2b., 10858-64. 
Turning refuse into sewer is breach of riparian 
ownership, Butterworth, 10961. 
Riparian ownership and loss of power involved, ib., 
10988. 
Abstraction of dirty water would reduce streams 
very much, 2b., 11011-15. 
Great injustice in allowing some effluents into 
stream, ib., 11016-7. 
Diversion of trade effluent would dry up. stream, 
Foster, 11137-8. 
Water taken has to go back to stream, Sheard, 
11170-2, 11251. 
“If ‘effluent turned into sewer there would be no 
stream left, ib., 11192-3, 11264. 
i Riparian owners would object if water turned into 
sewers, 2b., 11204. 
* Diversion of water would ruin industry, 7b., 11251. 
If effluent not returned there would be no water 
YES im summer, ib., 11287. 
Water taken has to go back, Walker, 11302-5, 
'-11848-55. 
Water drawn from stream must be returned, Stan- 
ning, 11440-6. 
Riparian difficulty very great, Simpson, 11737. 
Stream should be ‘purified as far as possible, 1b., 
11744. 
No riparian difficulty where sewage returned to 
stream, Jones, 11819-25. 
Effect of diversion depends on yolume and amount 
v8 “taken, Sharpe; 12014; Powell, 12081. 
Rivers Board’s policy. favours turning. effluent 
«- “into sewers, Sharpe, 12029-33, 12062- 5. 
Musiafactitors should treat their waste and return 
it to stream, Powell, 12082. 
‘a Local authority interested in condition of streams, 
PL PROUORE catia, 4 
Water taken has im. some cases tobe returned, 
_ Morgan, 12428. 
Would lead to a law suit if turned into sewer, ib., 
12500. 2. 
. Distinct improvement if, refuse went into sewers, 
Beeley, 12261. 
No riparian difficulty if effluent returned, 1b., 
bs 12262. 
_. Works. that: take; out;water usually spread’ ulong 
~ "stream, 7b., 12275-6. 
Manufacturers. should restore water in satisfactory 
condition, Platt, 12330. 
Water, should not go into sewer if it ought to be 
__. returned to stream, ib., 12336-7. 
“Water from stream has to be discharged back, 
.. Brotherton, 12687. 
. Bulk of water must go back, Reid, 12909-11. 
* Disputes very frequent in law courts, tb., 12912.3. 
_ Considerable portion of effluent goes down the river, 
Marshall, 12962. 
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Effect of Diversion on Streams—continued. 


Manufacturers must limit discharge into sewer to 
water obtained from other sources than the 
stream, Marshal/, 13025. 

Flow of stream must be kept on, 7b. 

Water taken dare not be discharged anywhere but 
into river, Bretland, 13479. 

If water sent into sewer streams would disappear, 
Tatton, 13680. 

Diversion of trade water would dry up the streams, 
Wilson, 14051. 

Water delivered to.stream Ape more than taken 
from it, Whitaker, 14201. 

Water has to be returned to stream, ib., 14344. 

Cases usually settled. by arrangement,. ib., 14347. 

Results would be disastrous if water ‘diverted, 
Leech, 14360. 


_ Owners should be compelled to return water in 


' the state it was taken, ib., 14361. 

Effect of diyersion of water would. be. serious, 
Dreyfus, 14373. 

Trade waste, roughiy clarified, discharged into 
streams, Hew son, 14856. 

Rivers Board controls discharge, 2b.,, 14861. 

Owners of navigation would object to. putting 
stream water into sewers, ib., 14874-5. 

Water should be kept separate and returned, 
Philips, 15882-5. 


Water should be purified and returned, Waller,. 


15935-9. 


Riparian Rights. 


Standard for effluent should preserve rights, Firth, 
10373. 

Slushing dams should be legal under certain con- 
ditions, ib., 10374-8. 

Manufacturer may have right to pollute stream, ib. 
10471-83. 

Pollution should not include innocuous discolora- 

_ tion, 7b., 10484. 

Pollution can be prevented by adjoining land- 
owner, 2b., 10485-7. 

Rights must not be interfered with, Sheard, 11267. 

Alteration desirable where volume of water taken 
is large, Sharpe, 12014-5. 

Alteration of law would cause very great hard- 
ship, Platt, 12349. 

Present system works, Marshall, 13026. 

Dangerous to interfere with law, Tatton, 13680, 
13830. 

Alteration scarcely possible, Wilson, 14051. 

No alteration necessary in law, Whitaker, 14202. 

Owners should be compelled to return water in 
the state it was taken, Leech, 14361. 

Great difficulty in legislating, Dreyfus, 14374. 


x 


Treatment oy Mixed Sewage and Trade Efiuents. 


Local authority should treat effluent, Firth, 10304 
6. 

Turning effluent into sewers does away with a good 
deal of the difficulty, Bruce, 10897. 

No great difficulty, if flow regular, Foster, 11111. 

No difficulty in treating trade waste with sewage, 
2b., 11118. 

Difficulty. more a eta of treatment than 
volume, ib., 11134-6. 

Provision for. purification should be made by local 
authority,; Sheard, 11195-200. 

Collective treatment preferred if not too expensive, 
vb., 11239. 

Expense i in collection of grease would not be thrown 
away, 2b., ,11240-1. 

Very difficult to deal with effluent whére land not 
-available, SSanning, 11504. 

Difficulty lies in having to purify effluent before 
turning it into stream; ib., 11518-9, 11538, 

Unsatisfactory results at Crompton due to bleach 
works effluent, Mills, 11580-8. 

Trade refuse necessitates very much larger sv wage 
plant, Simpson, 11643. 


“Absence of preliminary treatment adds to cost of 


sewage works, ib.; 11667. 
Trade refuse would interfere with working of bac- 
. teria. bed, ib., 11674. 


Trade effluents should be treated separately, 1%. , 
11748-51,. 


Smalewell wos Hiracifaalty for treatment of trade 
effvent, Jones, 11782-7, 11826-33. 
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TRADE EFFLUENTS—continued. 


Treatment of mrxed Sewage, &c.—continued. 


TRADE EFFLUENTS—continued. 


Treatment of mixed Sewage, &c.—continued. 


Separate treatment of trade effluent 1s expensive, 
Jones, 11788-9. 

Suds give trouble when not previously treated, 
Hopkinson, 11887. 
Trade effluent does not prejudice land treatment, 
vb., 11905. : 
Admixture better than separate treatment, 1., 
11909-11. 

Trade refuse does not cause expense where manu- 
facturers take out the solids, 1b., 11928-32. 

Has not injured bacteria beds, ib., 11972-83. 

Mixture materially increases difficulty, Sharpe, 
11993-5. 

Injurious matter sent into sewers, ib., 12009. 

Can. be dealt with if land sufficient, 1b., 12058. 

If all solids taken out, trade water would not 
matter much, 2b., 12059-61. 

Tanning refuse materially increases difficulty, 
Powell, 12069. 

Difficulty arises both from nature and volume of 
waste, 2b., 12070. 

Trade refuse materially increases difficulty, Beeley, 
122357 ; Wilson, 14051*. 

Difficulty arises from its condition, intermittent 
flow, and ingredients, ib., 12238. 

Intermittent flow and character of refuse add to 
difficulty, Platt, 12284-9. 

Grease is one of the greatest troubles at Rochdale, 
1b., 12295. 

Purification unsatisfactory on account of the re- 
fuse, 7b., 12300-1. 

Difficulty of land treatment mainly attributed to 
grease, vb., 12302. 

Treatment sufficient if trade refuse not admitted, 
ab., 123506-7. 

Difficulties and expense of treating very serious, 
vb., 123548. 

Refuse from soap works contains salt and tissue, 
1b., 12373-7. 

Would not cause difficulty if flow spread over the 
24 hours, ib., 12383-97. 

Raw sewage varies greatly chiefly owing to trade 
refuse, ib, 12399-402. 

Trade refuse does not interfere with bacteria beds, 
tb., 12403-7. 

Adds greatly to cost of plant required, ib., 12414- 
8. 


Intermittent flow and chemical elements are chief 
difficulties, Morgan, 12435-6. 
Variation in flow creates a serious difficulty, ib., 
12437. 
Undoubted difficulty in treating trade refuse, ib., 
12446. 
Septic equalising tank recommended, ib., 12450-1. 
Intermittent flow the real difficulty, 7b., 12469-74. 
Cost of separate treatment would be prohibitive, 
ub., 12475-7. 
Trade refuse increases difficulty about 30 per cent., 
vb., 12492-5. 
Tanners’ refuse most difficult to ureat, ib., 12496-7. 
Character of refuse causes greatest difficulty, John- 
son, 12513. 
Discharge at uniform rate would be a great ad- 
vantage, 7b., 12514-5. 
Chief difficulty is from wool-washing, ib., 12520-4. 
Difficulty depends on, the presence of grease, ib., 
12525. 
Large amount of acid a great difficulty, ib., 12526-8. 
Inadvisable to treat trade refuse by itself unless 
quantity very small, 7b., 12575-7, 12647-52. 
Really practicable to deal wholesale with the mixed 
effluents, 7b., 12599. 
‘Wool-combers’ effluent could not be treated by it- 
self, ib., 12603. 
Separate sewage system might drive away manufac- 
turers, ib., 12646. 
Trade refuse interferes with treatment, Brotherton, 
12663. 
Manufacturers should treat effluent themselves. 2b., 
12664-6, 12691. ; 
Some effluents so detrimental that trade should 
be stopped, ib., 12674-9. 
Difficulties with wool-scouring not insurmountable, 
F ob. eg 
njurious effluents should be dealt wi 
Howard, 12739. otis oboe? 
No acid or strongly alkaline effluent should be 
allowed into sewers, ib., 12740-1. 


Health tables show that treatment of sewage is’ 
beneficial, Marshall, 12939. 

Improvement due to admixture of trade and domes 
tic sewage, b., 12940. 

Cost is less if whole treated at one centre, ib., 
12941. 

Sewage should be treated at common centre, 1b., 
12965. 

Wholesale treatment more effectual and economical 
than separate, 26., 12981, 15001. 

Most undesirable to precipitate locally, ib., 12982. 

Local authorities say that trade effluent prejudices 
treatment or makes it more difficult, 2b., 12984, 

More solids and grease from domestic than trade 
effluent, 7b., 13002. 

Galvanisers’ pickle causes trouble, Tatton, 13680, 
15779-80. 

Town authorities should deal with trade effluent, 
ib., 13862-70. 

Trade waste does not facilitate treatment, 7b., 
13871. 

Long settlement necessary for distillery wash, 
Squire, 13899. 

Treatment of trade refuse totally different to sewage, 
ib,, 13903. 

No difficulty with tannery refuse 1f mixed with 
ordinary sewage, Ellis, 13933-4. 

Dyers’ etfluent does not interfere with ordinary 
treatment, Whitaker, 14268-80. 

Intermittent flow not complained of, ib., 14281-93. 

Vastly increases difficulty, of treatment, Leech, 
14350. 

Condition of refuse greater difficulty than volume, 
ab. 

Certainly increases difficulty, Dreyfus, 14364. 

Statement of difficulties caused by admixture, Fow- 
ler, 14377. : 

Does not prevent successful treatment, ib., 14380-2. 

Wholesale treatment is convenient for towns, ib, — 
14383. 

Tron pickling refuse to some extent useful in chemi- 
cal precipitation, 7b., 14385. 

Iron adds to the difficulty and cost, ib., 14385-8. 

Difficulty not serious if flow regular, ib., 14389. 

No serious difficulty from precipitation in sewer, 
tb., 14407-8. 

Salts of iron rather helpful to general treatment, 
Watson, 14562. 

Difficulties largely reduced by regular flow, ib., 
14564-7. 

Trade refuse no inconvenience with lime treatment, 
Wike, 14693-5. 

Would not be felt in bacterial treatment if distri- 
buted over the 24 hours, ib., 14696-7 ; Haworth, 
14762. 

Great variation produced by trade waste, ib., 14753. 

Iron pickle increases oxygen, absorption, 7b., 14757. 

Trade refuse not found injurious, 7b., 14786. 

Pickle deposits iron oxide, 1b., 14787. 

No trouble found with dyers’ effluent, Pickles, 
15259-60. 

No perceptible effect on purification, Corbett, 
15471. ) 

Brewers’ effluent not detrimental, Philips, 15856-9. 


Enlargement of Sewers to admit Trade Effluents. 


Size of sewer of greatest importance, Firth, 10291-7. 

Authority should construct sewers of sufficient di- 
mensions, Crowther, 10607. 

Queensbury sewers built to take trade refuse, Fos- 
ter, 11106-10. 

Manufacturers pay half the rates, so sewers should 
be provided for them, ib., 11122. 

Local authority should make sewers large enough 
in consideration of rates levied, 7b., 11276, 
11284. 

Authority cannot get money to make sewers large 
enough, King, 11505-17. 

Size of sewer the essential point to be settled, 
Tatton, 13701. 

Authorities should be compelled to enlarge their 
sewers and outfall works, ib., 13823-7, 1851-60, 
13875-6. 

Local authority certainly ought to provide sewers, 
Whitaker, 14336-7. 

Should be made large enough, Fowler, 14438. 

re ti enlarged if not big enough, Philips, 
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TRADE EFFLUENTS—continued. 
Enlargement of Sewers—continued. 


TRADE EF FLUENTS—continued. 
Inspection of Works—continued. 


Sewage system to be enlarged if necessary, Waller, 
15921. 
Might be settled localily, ib., 15959. 


Separate sewers for trade effluents - 

Should be an independent sewer for manufacturers, 
and whole effiuent treated close to river, oneard, 

eeeTser, 

Could not deal with flood water, ib. 

Beck could be used as culvert and water purified 
before entering river, ib., 11220-3, 11263-5. 

Cost should be shared by manufacturers and local 
authority, 1b., 11226-9. 

Joint scheme worth consideration, ib., 11235-42. 

Consent of every riparian owner would have to be 
obtained, ib., 11236. 

Impossible to have separate sewers for trade refuse, 
Simpson, 11670. 

Would pay where works close together, 7b., 11670-2. 

Powers to construct trade sewers would probably 
be advisable, Hopkinson, 11913. 

Bradford has powers to put down special trade 
sewers, 2b., 11961. 

Authorities should have power to construct trade 
sewers, Sharpe, 12002. 
Authority might with advantage be empowered to 
construct special trade sewers, Powell, 12071. 
No necessity to construct sewers for trade refuse, 
Beeley, 12240-4. 

Prohibitive in price—works too much scattered, 
Platt, 12419-21. 

Cost would be prohibitive, Morgan, 12475-7. 

Almost impossible in Bradford, Johnson, 12601-2. 

Separate sewage system might drive away manu- 
facturers, 2b., 12646. 

Authority should construct trade sewers in special 
cases, Wilson, 14052*. 

Separate sewer not recommended, Leech, 14351. 

Separate sewer for trade refuse and storm water 
might be made in new districts, Dreyfus, 14365. 

Separate mains should be put down for trade efflu- 
ents, 75., 15956-8. 


Inspection of Works. 

Local authorities could examine effluent, Firth, 
1022-4, 

Rivers Board should employ efficient inspectors, 4b., 
10369. 

Alkali inspectors assist manufacturers, ih., 10370-2. 

Manufacturer at mercy of inspector of Rivers Board, 
t0., 10409-13. 

Necessary, and not objected to, Jones, 11873-4. 

inspectors point out evils, sometimes suggesting a 
Yremeuy, #leteier, 12146-7. 

One staff could control aerial and aqueous pollution, 
ab., 12151*-7. 

Alkali system eminently adaptable to rivers pollu- 
tion, 2b., 12160-5. 

Inspectors and manufacturers can agree on “ best 

_ practicable means” standard, ib., 12166-73. 

Same inspector takes alkali and rivers pollution in 
Scotland, ih., 12182-91. 

Alkali inspectors carefully avoid giving advice 
officially, ib., 12199, 12213. 

Responsibility rests entirely with manufacturer, 
ab., 12200-17. 

Would be dangerous for official to point out means 
of dealing with nuisance, ib., 12214. 

Inspection useful to manufacturers, ib., 12219-20, 

Inspectors accumulate experience which becomes 
useful to the trade, 1b., 12229-9. 

Powers of entry or inspection are necessary, 
Morgan, 12466-8. 

Alkali inspectors should report upon effluents, 
Howurd, 12727. 

Government, inspection is always satisfactory, ib., 
12746. 

Alkali and factory inspectors are wise advisers, ib., 
12747-9. 

Inspectors not responsible for result of their advice, 
ib., 12750. 

Action of explosives and alkali irspectors un- 
doubtedly beneficial, Reid, 12914. 

Inspectors do not, as a rule, divulge trade secrets, 
ib., 12916-7, 

“Inspectors, like alkali inspectors, should be estab 

lished, Fowler, 14453-61. 
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Works require close and frequent inspection, 
Williams, 14190-1. 

Places using strong acids should be under super- 
vision, Martin, 15981-2. 


TYPHOID. 


Extensive oyster beds abolished on account of 
typhoid, Cameron, 13053. 

Fifty per cent. greater in Dublin on gravel soil than 
on boulder clay, ib., 13116. 

To a certain extent a soil disease in Dublin, %b., 
13122. 

Not. confined to the poorer classes in Dublin, 7b., 
13135. 

Traced to Carlingford oysters, 2b., 15164, 13169. 

Belfast suffers a good deal from enteric, Smith, 
13648-56. 

Result of examination of sewage negative as to coli, 
ab., 15649-50. 

Epidemic connected with water supply, ib., 13658- 
69. 

Caused by eating raw cockles at Belfast, Scott, 
15618-24. 

Nature of illness caused by shell-fish, Bulstrode, 
15708-17. 

Enteric in Southend due to cockles, ib., 15747, 
15759. 

Glasgow case not conclusively established, 1b., 
15770. 

Distribution of B. coli should be ascettained, ib., 
15792-5, 15803. 

B. coli assumed to be proof of sewage contamina- 
tion, 7b., 15801-11. 

Shief danger is in connection with oysters, 7b., 


15834. 


ULVA LATISSIMA. 


Immense quantities grow along coasts of Dublin 
Bay, Cameron, 13040-59, 

Seaweed worse at Belfast, ab., 13060-1. 

Growth due to solid matters deposited, ib., 13104. 

Condition of Dublin Bay favourable to growth, 
Adeney, 13296. 

Ammonia compound chiefly encourages growth, 7b., 
16297. 

No fear of extra growth with settled sewage, 1b., 
15298-9. 

Complaints at Belfast of seaweed on the. foreshore, 

Bretland, 13371, 13330-2. 

Growth fostered by the sewage, ih., 13383. 

Nuisance chiefly arose from the ulva, ib., 13420. 

System which does not stop its growth would not 
be perfectly satisfactory, ib., 13427-39. 

Withdrawal of suspended matter might minimise. 
growth, ib., 13470-3. 

Offensive smell from seaweed at Southampton, ib., 
13502. 

Excessive growth due to pollution, Letts, 13513, 

Statement on nuisance arising from it, ib., 13514, 

Resumé of previous evidence, ib., 13516*. 

Ulva in Belfast Lough, ib. 

Practically absent from Strangford Lough, ib. 

Absorption of ammonia by the seaweed, ib, 

Ulva might be used as aquatic sewage farm, ib., 
13519*, 13531-3. 

Might be removed and_ utilised upon land, 4b., 
13519*-30, 13543-57. 

Growth purifies sea water, only a nuisance when 
rotting on the banks, ib., 13526. 

Sluage serves as food for the ulva, ib., 13539. 

Complaints of ulva confined to summer and autumn, 
tb., 13549. : 

Cannot account for its disappearance from north 
side of lough, ib., 13560-3. 

Increase on south side may be explained by dis- 
charge of distillery refuse, ib., 13564. 

High degree of purification required to prevent 
growth, 2)., id067-8), 

Seons to thrive better on sand than mud, Giles, 


13707. 


WALKER, W.E., any Mr. HARVEY (Analysis of their - 


Evidence). 


Rivers Board acts through local Corporation, 11299, 
Generx. result of their work on the right side, 
11300-1. 
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CER, W. E, and Mr. HARVEY (Analysis of “WALLER, H, H., ROBERT B) EMSLEY, and 
Meh e Eanied tonnes Se WALTER PINDAR; (Analysis ofstheir dividence)=t 


Water taken from stream has to go back, 11302-., continued. 
11348-52. 
Position and rights of manufacturers not generally 
understood, 11307-8. 
Cannot say, therefore, whether law ought to be 
altered, 11309. f 
Doubtful whether Corporation have right to exclude 
effluent from: sewers, 11310-2, 11569. 
Tanners’ etiluent settled before passing into sewer, 
11313-20. aR 
Corporation cannot say what is reasonable puritica- 
ton, 11414, 11456. 

Manufacturers could not bear expense of more 
perfect treatment, 11317. 

Flow at outfall could be made regular, 11421-2. 

Anthrax mainly confined to China hides, 11428. 

Effluent goes into sewer and is treated by Corpora- 
tion, 11330. 

Corporation has large sewage works near Bolton, 
11331-5. : 

Effluent pronounced unsatisfactory by Rivers Board, 
11336-45. 

Corporation has objected to take dyers’ effluent, 
11346. 

Dyers purify more than the tanners, 11347. 

Water has to be returned to stream, so considerable 
trouble is taken, 11548. 

Manufacturers willing to meet reasonable demands 
of local authorities, 11355. 

Solids formed by deposit. from the tan liquor, 11356. 

Would all settle out in a day, 11357-61. 

Tribunal of appeal absolutely necessary, 11363. 

Should not be a local body; 11364-6. 

Government inquiries have not produced good 
results, 11367-8. 

Local authority threatened to disconnect, if effluent 
not improved, 11369. 

Effluent difficult to clarify, 11370. 

Lime and tan liquor precipitate each other, 11371-2. 

Effluent from the soak pit is objectionable, 11373-4. 

Is alkaline, containing lime water, with a great deal 
of organic matter, 11375-8. 

Hair is collected by small wire sieve, 11379-82. 

Tan liquor is antiseptic, 11383-5. 

Increased rate preferred to dabbling in schemes of 
purification, 11390. 

Local authorities not sympathetic towards the trade, 
11391. 

Tan liquor insufficient in quantity to discolour whole 
sewage effluent, 11392-5. 

Local authorities are constantly, changing, 11399. 

Corporation would be satisfied with adoption of 
Leeds system, 11400. 

‘Corporation should guarantee to be satisfied with 
scheme before money spent on it, 11401. 

Prepared to adopt the Leeds system, 11402-5. 

Bolton has spent 4d. in the £ on sewage lately, 
11406-7. 

Manufacturers on a stream differently situated to 
those connected with sewers, 11408. 

Proper way of treating effluent not settled, 11409- 
10. 

Federation willing to experiment, 11411-20. 

Composite effluent goes into one sewer, 11423-6. 

Main effluent is lime water, 11428. 

Not very much tan liquor turned into sewer, 11429. 

Better to mix and precipitate effluents in settling 
tank than in the sewer, 11430-4. 


WALLER, H. H., ROBERT B. EMSLEY, and 


WALTER PINDAR (Analysis of their Evidence). 


Conference of District Councillors, 1902, p. 257. 

Law with regard to admission of trade waste into 
sewers should be amended, ib. i 

Uncertain state of law very unsatisfactory, ib. 

Public Health Act, Sections 15 and 21, materially 
modified by Rivers Pollution Prevention Act, 
1876, ete., ib. 

Diversity of opinion and practice, ib, 

Prescriptive rights fortuitously gained should not 
be allowed to continue, ib. 

Give unfair advantage over other trade competi- 
tors, ib. 


Works are being removed because effluent not-taken 
into sewers, ib., 15907. 


Present state of affairs might lead to serious local 
economic disturbance, p. 257. f°3 


Basis of settlement should be treating all manu- 


facturers alike, 2b. 

Want of uniformity of administration due to un- 
satisfactory condition of the law, 15904-7. ; 

Manufacturers should pay for treatment of their 
refuse, 15908-10, 15924-6, 15950. . 

Law should be made retrospective, 15911-2. 

Local authority should have power to make bye- 
laws, 15913-5, 15950. ai 

Urban district councils should have greater powers, 
15914. iol 

Responsibility should rest with local authority, 
15915. 

Subject to appeal to outside body, 15917-8, 15950. 

Specially constituted body preferred to law courts, 
15919, 15927-8. ads sce blaseW 

Taking trade refuse should be obligatory under 
reasonable restrictions, 15920-6, 15953. 

Sewage system to be enlarged if necessary, 15921. 

Central special body in London could settle ques- 
tions, 15929. 

Appeal to Rivers Board should not be final, 15930-4. 

Water drawn from stream should be purified and 
returned, 15935-9. 

Councils, should have assessors to fix special rate 
for treatment of trade waste, 15941-3, 15950. 

Something should be done to prevent pollution of 
river's, 15944. 

Preliminary treatment should be insisted on where 
there is room for settling tanks, 15954. 

Separate mains should be put down for trade 
effluents, 15956-8. 


Might,be settled locally according to circumstances, ' 


15959. $ 
Statistics relating to trade effluents, p. 261. 


WATSON, FORBES (Analysis of his Evidence). 


Alkalinity of sewage discharged from Messrs. Guin- 
ness’s brewery into the Liffey, 13305. 


Flow pretty evenly distributed over the 24 hours, . 


13306-8, 13331-3. C 
Not a large amount of suspended matter, 13311-4. 


Most of the sewage goes direct inte the Liffey, 


13317-8. 
Samples not very strongly alkaline, 13522-3. 
Spent malt is all sold, 13326, 13336-8. 
Vat washings diluted enormously, 13329. 
Samples of effluents could be obtained, 13339-53. 


WATSON, J. D., a.m.inst.c.n. (Analysis of his Evi- 


dence). 


Population of Birmingham and district is 810,000, 


14482-4. 
Normal dry weather flow 25,000,000 galls., 14485-6, 
Sewage formerly treated by precipitation by lime, 
14487-8. 


Process abandoned and septic tanks used, 14489-91, 


Total capacity about one-third of flow, 14492. 


Roughing or grit tanks worked independently, . 


14493-8. 
Stay in septic tank about 8 hours, 14499. 


Stay in conduit about 6 hours ; septic action con- ” 


tinued, 14500-3, 14552-5. ; 
Scum got with septic conditions, 14504. 
And ample development of gas, 14505. 
Tanks not emptied during 2 to 3 years, 14506-8, 
14526. : 4 
Suspended solids in effluent, 14510-29. 
Practically no sludge in tanks now, 14530. 


Bulk of suspended solids removed in roughing — 


tanks, 14531. ) 
Sludge, about 400 tons per day, 14533. G-TOVg 
About half as much as that produced by chemical 
precipitation, 14534. 


; SOE dil 
Sludge put on land by compressed air in Qin: main, 


14535-6. 
Some putrefaction arises at times, but no appre- 
ciable nuisance, 14537-9. vanae 
Considerable advantage found in abandonment of 
chemical precipitation, 14540, 


oor 
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WATSON, J... s.w-iyst.c.z, (Analysis of his Evidence) WHITAKER! THORPE (Analysis of bis Evidence)“ 
—continwed. r continued, 


Effluent still contains finely divided suspended 
‘solids, 14542-3. 
Chemical precipitation gives more thorough settle- 
ment and less solids in etiluent, 14544-51, 
Analysis of effluents from primary and secondary 
_, Precipitation tanks after lime treatment, p. 205. 
Eiiluent not more difticult to deal with than after 
chemical precipitation, 14552-6. 
Septic action in conduit gets rid of sludge, 14552-5. 
Trade effluent in consiaerable volume taken into 
sewer, 14557-9. 
Chiedy trem metal works, 14560, 
Contains much acid, 14561. 
Salts of iron rather helpful to general treatment, 
i 15 Aug . 
Works discharge acids into sewers by small pipe 
with regular flow, |14563. 
Diitiiculties largely reduced by regular flow, 14504-7. 
Effluent from septic tank treated on land, 14568-78. 
No crops raised until land becomes sick, 14576. 
Land insufficient ; increase of population requires 
addition of an acre per week, 14579. 
Percolating beds in project, 14580-4, 14630, 
Somewhat akin to Salford method, 14584. 
Sewage from 460 persons, or 15,000 gallons, put on 
‘one acre, 14585-7. 
Not safe to go beyond 300 or 10,000 gallons to 
the acre, 14588-91. 
Land, close, stiff clay, marl, gravel, very little sand, 
and a good bit of peat, 14592. 
90 per cent. purification from septic processes and 
land, 14593-9. 
Sewage fungus in drains absolutely harmless, 
14594-7. 
Analysis of sewer effluents at Saltley, p. 208. 
Analysis of principal farm effluents, p- 209. 
Analysis of effluents from roughing tanks and septic 
tanks after cessation of lime treatment, ib. 
Albuminoid ammonia and’ oxygen absorbed aver- 
ages, 14601-6. 
One of the filtrants would not come within provi- 
sional standard of Mersey and Irwell Rivers 
Board, 14607-8. _ 
Better results when less quantity. put on» land, 
14609. ys 
py from filter goes into stream direct, 14616- 


Nett cost of works, £75,067, equal to ls. 9d. per 
head, or 5d. in the £, 14626-9. 

Barker’s Mill 3-armed distributor used, 14632. 

500 to 500 people employed on the sewage works, 
14635. 


WEST RIDING RIVERS ACT, 1894. . 


Cited : Marshall, 12932. 


WHITAKER, THORPE (Analysis of his Evidence). 


The law has fulfilled its purpose, 14194, 14232. 

Present safeguards are sufficient, 14195-6. 

Delivery of dyers’ effluent in regular quantities 
is not possible, 14195, 14240-5. 

Removal of solids and grease should be done by 
the local authorities, 14197. — 

Special tribunal is unnecessary, 14198, 14322-31. 

Trade ‘of a town bound up with the town and rated 
accordingly, 14199. 

Local authorities difficult to please, and generally 
reluctant to take trade effluents, 14200, 14221- 
dl. 


Water delivered to stream often more than taken 
from it, 14201. ; 

No alteration necessary in law. as to riparian 
rights, 14202. | tes 

Appears on behalf of Bradford Dyers’ Association, 
14202*, : 

Association's 34 works ue over 200,000,000 gal- 
lons of water per year, 14203-10. 

Shocking ‘condition of River Aire, due to trade 
effluents, 14211-7, 14246. . 

No serious difficulties ‘with local authorities, 14218- 
23 


They recognise right to accept trade effluent, 14224. 

Perfect right to connect with sewers under the 
Public Health Act, 14225. “i 

Disputes mostily in favour of manufacturer, 14226, 

About ‘half of the works connected with sewers, 
14233-5. 


Settling tanks for heavy solids but no ‘precipita- 
tion required before connection, 14236-8, 14255, 
14505-11. yt a OB? 

No room for tanks. for suspended solids, 14239, 

No storage room to take intermittent flow for re- 
gular discharge, 14240-5. 

Suspended solids in dyers’ effluents not so great as 
to necessitate preliminary treatment, 14247-52. 

Antiseptic: and ‘disinfectant qualities render it a 
distinet gain to the public health, 14253. 

Removal of suspended solids not required by Pub- 
lic Health Act, 14255. 

Artificial dyes chiefly used, 14256-60. 

Effluent contains less soap than domestic sewage, 
14201-9. 

Recovery of unused colours is impossible, 14264-6. 

No complaint from local authorities, 14267. 

Effluent does not. interfere with ordinary treat- 
ment, 14268-80. 

Intermittent flow not complained of, 14281-93. , 

Water taken from deep wells. and the town, also 
from some streams, 14294, 14339-47. i 

Stream sometimes discoloured. before reaching the 
,works, 14295-7. ! 

Purity of stream of importance to dyers, 14298-9. 
Manufacturers. willing to, do anything in reason 
to purify, 14300-5. 

Heavy solids taken out, in all cases, 14305-11. 

Rivers Board do not agree that effluent is in- 
nocuous, 14312-6. 

Manufacturers would do what is reasonable to 
satisfy Riyers Board, 14317-20; 

Corporation say sewers not large enough to take 
works not now connected, 14332-5. £ 

Local authority certainly ought to provide sewers, 
14336-7. 

Water has to be returned to stream, 14344. 

Cases usually settled by arrangement between the 
riparian owners, 14347. 's 


WHITTAKER FILTERS. 


Description of the filters at Leeds, Harrison, 14963 
et seq. 


WIKE, CHARLES F..(Analysis of his Evidence). 


Sheffield sewage works started in 1886, 14636. 

Lime process used until about four years ago, 
14637. 

Large accumulation of sludge, ib., 14645-9: 

Whole sewage treated since about 1892, 14640-5. 

Sludge put on land and turfed over, 14649. 

Bacteria beds put down four or fiye years ago, 
14650-1. 

Crude sewage settled before put on coarse beds,’ 
14653-6. 

One coarse bed, after four years, is quite choked 
up, 14656-8, 14672. 

Capacity of others diminished about 50 per cent.,. 
14658-61. 

Over 100 acres of land, being bought for new beds, © 
14664-70. 

Idea of culvert to the sea found impracticable, 
14670. 

750,000 gallons a day treated by grit tanks and 
coarse and fine filter beds, 14671. 

Population of city about 400,000, 14675. 

Normal daily tlow about 17 1-3rd millions, 14677. 

About 3,000,000 gallons of water going into sewers 
that ought to go back into the river, 14678. 

About 100,000 gallons iron pickle go into works 
daily, 14680-91. 

Tanning refuse can be traced in the sewage, 14681-2. 

Trade refuse sent in all at once, 14692-4, 

Does not cause inconvenience to lime treatment, 
14695. 

Would, not be felt in bacterial treatment if dis- 
tributed over the.24 hours, 14696-7. 

Fifty per cent. purification with lime treatment, 
14699-703. . 

Ninety-seven, per..cent. with the bacteria beds, 
14703*. 

Choking cf the beds arises from grit, 14704-7. 

Fifty to 60 tons of deposit every week; 14708-9. 
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tanued MRCS, FCS, etc, (Analysis of his Evidence)— 
continued. ‘ ) 
3 continued. 
ee a median Sew ede, 206 more see Manufacturers object to initial cost of works, 


Detritus taken away with the sludge, 14715. 

Sewage scheme approved in principle, 14718-25. 

Settlement area must be enlarged, 14726. . 

Results of experiments with septic effluent on clin- 
ker beds satisfactory, 14727-42. 


WILKINSON, Dr. JAMES, and A. H. VALEN- 


TINE (Analysis of their Evidence). 
Oldham works in operation about six years, 15568- 


Population of district drained about 139,000, 
15571. aw 
Dry weather flow four and a half to five \million 
gallons, 15572. 

Combined system of sewers, 15573. 

Three to 4 dilutions of rainfall received, 15574-9. 

Works started on chemical precipitation system, 
15580. 

Lime and copperas used, 15581. 

Precipitants abandoned after trial, 15584-7. 

Tanks hold about quarter of flow, 15588. 

About 25 grains suspended solids removed, 15589- 
94. 

Sludge pressed and fetched away by farmers, 15595- 
6 


Twenty per cent. of lime has to be added, 15597*- 
602. 

Nominal charge, 1s. a ton, not often enforced, 15601. 

Tank effluent passed through single contact beds, 
15604-6, 15630-4. 

Beds when complete will be about nine acres, 
15608. 

Simply dug out, lined with planks, 15609. 

Two rows of field tiles at bottom, 15610-7. 

Tiles covered with 8in. or 10in. very coarse clinker, 
bed then filled with screened clinker, 15618. 

Carriers placed across to distribute sewage, 1b. 

Not very much sludge in carriers, 15619. 

Sludge does not remain on top of coarse beds, 
15621. 

Bed with fine upper layer clogged, ib. 

Not much decrease of capacity after a few months’ 
work, 15626-7. 

Material could be washed if choked up, 15628. 

Average results of first contact, 15634-44, 

Strength of sewage much increased lately, 15645. 

Gradually becoming a water-closet town, 15646. 

Condensing water from mills passed into sewers, 
15647-9, 

Sewage is mainly domestic, 15651. 

Precipitation with single contact satisfies Rivers 
Board, 15652. 

Second contact will be added if first does not re- 
main satisfactory, 15653-8. 

Cost of beds about £700 per acre, 15659-67. 

Average depth of beds 3 ft., 15668. 

Beds get sick in the hot months, 15670. 

Considerable amount of suspended solids in the 
effluent, 15671-9. 

Whole flow dealt with by precipitation, 15681. 

About half by second process, 15681*. 

Plenty of land for extension, 15685-9. 


Land not suitable for processes of land treatment, 
15690-1. ° 


WILLIAMS, W., M.A., M.D., CH.B., D.P.H. (Oxon.), 


M.R.C.S., ¥.C.8., etc. (Analysis of his Evidence). 


Remarks on coal-washings and effluents from tin- 
plate works in Glamorgan, 14139. 

Analysis of tinplate effluents, 2b. 

Proceedings against colliery for pollution failed, 
14142, 14160. : 

Owners of tinplate works provide plant for con- 
verting pickle, 14142, 

Coal washings ought to be brought under Rivers 
Pollution Prevention Act, 14143-52, 14160. 

Rivers not so polluted as ten years ago, 14145. 

Effect of coal in suspension purely mechanical, 
14146-51. 

Owners should be compelled to settle, 14152-3, 

Always room for settling tanks at collieries, 14153. 


by oppo be used over again after settlement, 


14158-9. 

Pollution of coal dust completely ceased in West 
Riding by action of Rivers Board, 14162-7. 

Board has powers under a special Act, 14163-7. 

Tinplate manufacturers cannot be compelled to 
treat their pickle, 14169. 

Most manufacturers have plant to convert into 
copperas, 14172-5. ; 

Legal proceedings failed as works ceased polluting, 
14172-4, 14182-6, 14192. 

Considerable amount of acid in swilling liquor, 
14175-8. 

Neutralisation by lime is unsatisfactory, 14179. 

Some works are attempting to purify it, 14180-1. 

Purification of rivers taken up by County Council, 
14187-8. 

Works require close and frequent inspection, 
14190-1. 

No difficulty on the Clyde in keeping out coal dust, 
14192. ; 


WILSON, H. MACLEAN, m.v., 3.sc. (Analysis of 


his Evidence). 
Legal decisions on a few points required rather 
than alteration of the law :— 
Right of authority to impose conditions upon 
manutacturers ; 
Prescriptive rights of manufacturers ; 
Power of authority to charge for treating trade 
refuse, 14043, 14059-4, 
Rights of manufacturer as complete as is fair to 
sanitary authority, 14044. 
Authority should have power to make bye-laws, 
14045-6, 14091. 
Manufacturers object to treatment where they have 


long connection with sewers or if others allowed - 


to escape the expense, 14047, 14052*. 

Special tribunal would be very advantageous, 
14048. 

Special rate questions could be settled by such 
tribunal, 14049. 

Difficulty with local authorities is that they fear 
the cost of treatment or to take water drawn 
from streams, 14050. } 

Diversion of this water would dry up the streams, 
14051. 

Alteration of the law scarcely possible, ib. 

Admixture of trade refuse materially increases 
difficulty of treatment, 14051*, 

Local authority should construct trade sewers in 
special cases, 14052*. 

Manufacturers object to be rated on value of 
purification works, ib., 14130-4, 

Conditions imposed on manufacturers too strin- 
gent, 14055. 

Three-fouths of Halifax manufacturers connected 
with sewers, 14056. 

Remainder object to preliminary treatment unless 
made general, ib. 

Question of prescription can only be dealt with 
by alteration of law, 14058-60. 

Action of Rivers Board slow but effective, 14061-3. 
Obligation on authority to take effluent if sewer 
large enough has never been tested, 14064-90. 
Rivers Board have no power to take a test case, 

14069. 

Peebles’ case decided upon point of procedure, 
14072-3. 

Interpretation of the law is wanted, not alteration, 
14079-90. 

Disputes should be taken to direct and expert 
tribunal, 14080-104. 

Authority should be bound to take effluent sub- 
ject to reasonable conditions, 14096-103. 

Rivers Board would be recognised as unbiassed, 
14105-6. 

Special Central Rivers Board authority should be 
constituted, 14108. 

Speedy and inexpensive appeal would be wel- 
comed, 14109-11. 

All manufacturers should be put on same footing, 
14112-4. 


_ Manufacturers feel the inequality of treatment 


between new and old connections, 14115-8. 
Prescriptive rights can be bought out under Brad- 
ford Act of 1897, 14119-21. 


——_—o = 
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INDEX. 


WILSON, H. MACLEAN, mp, z.sc. (Analysis of his 
Evidence)—continued. 

Act has remained a dead letter, 14122-5. 

Law should empower authority to compel manu- 
facturer to adopt preliminary treatment, where 
necessary, in spite of prescriptive rights, 14125-8. 

Small manufacturers cannot afford expense of 
legal proceedings, 14130. 

Results of Mr. Butterworth’s process, 14135-8. 


YORKSHIRE. 
Rivers in manufacturing districts in very bad 
condition, Crowther, 10631. . ; 
Smaller streams in very bad condition, Hirst, 


10738. 
Mortality tables of Yorkshire towns, Marshall, 


12941. 
Statistics relating to trade effluents, Wailer, p. 261. 
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